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IS SMOKELESS POWDER RELIABLE?

It will be a great misfortune if the recent bursting of
a 10-inch gun at Sandy Hook disturb the confidence
of our artillerists in the reliability of smokeless powder
just at the time when we are introducing it extensively
into our naval and 1ilitary service. For the idea of
abolishing the new powder is not to be entertained fora
moment—all Europe is committed to its use, and we are
already so far behind in this matter that a retrograde
step at this juncture would be disastrous. We have
been informed on the very best authority that imme-
diately upon receipt of the tidings of the Sandy Hook
disaster, the department canceled all orders for smoke-
less powder. If this be the case, the responsible au-
thorities must have been in a state bordering upon
panic, and the War Departiment, surely, is the last
quarter in which a panie should be possible.

The accident is being made the subject of an ex-
haustive inquiry whose resulting verdict would carry
more weight if the question of smokeless powder had
been taken up in earnest half a dozen years earlier
than it was, and our ordnance officers had acquired
that familiarity with the subject which can only be
gained by long and careful study in the laboratory and
at the proving ground. It is an open secret that the
War Department has been prejudiced, or, shall wesay,
ultra-conservative, in its attitude toward this supreme
military question ; and in its investigation of this, the
first actual catastrophe due to the new propellant, it
should guard against jumping to hasty conclusions, or
being influenced by preconceived ideas. Conservatism
isan excellent quality in the abstract, and thereare cer-
tain spheres of activity in which we cannot well have too
much of it. But the field of artiilery and explosives is
certainly not one of these; and it is a question whether
it was not the determination of our experts to take no
risksand make no mistakes that placed the country in
the serious plight as to powder in which it was fouud
at the opening of the Spanish war.

Official conservatism—the determination not to im-
peril expert reputation by risky but none the less imn-
perative experimental work—is responsible for many
of the fatalities at Santiago and in the Philippines.
Surely, in our experimental work we could have afford-
ed to burst an occasional gun or wreck a powder fac-
tory, if by such work the 20 or 30 per cent increase in
our dead and wounded due to telltale brown powder
would have been avoided. And that it could have been
avoided the official dispatehes only too clearly show.

We feel that it is impossible to attach too much im-
portance to the smokeless powder discussion—seeing
that it touches so nearly the very foundation of our
system of naval and military defenses—and hence, we
have thrown open our columns more freely than is our
custom to the ventilation of a special technical ques-
tion. In the current issue of the SUPPLEMENT will be
found an article from Mr. McGahie, who has been inti-
mately associated with the production of the form of
smokeless powder adopted by the army and navy, on
the question of Wave Action in Guns. Some of the
data presented will be in the nature of a surprise to
anyone who believes that the era of dangerous pres-
sures was ushered in with the advent of siokeless pow-
ders and that the era of safety died with the passing of
the ** brown prismatic.” The firing records obtained
under the late Capt. Sidney E. Stuart prove that it
was possible for practically the same charges of brown
powder to show a variation of over 80 per cent in the
pressures developed. Thus while 400 pounds in a 12-
inch gun gave a normal chamber pressure of 36,000,
406 pounds showed a. pressure of 60,000 pounds ; while
of two charges of 200 pounds in a 10-inch gun, one
showed 37,600 pounds in the chamber and the other 59,-
000 pounds. Mr. Brown, the inventor of the wire gun
of that name, is jubilant over the fact that in the 157th
round at the test of his first 5-inch gun, a pressure of
82,600 pounds was recorded in the gages —a result
which was as damning to the brown powder as it was
creditable to the gun.

Evidently occasional irregularity in pressures is not
confined to powders of the smokeless kind, and in view
of the general excellence and uniformity of the results
obtained with our smokeless powder, we cannot but
feel that any determination to stop the introduction of
an up-to-date propellant into our service is greatly to
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be deplored. As is shown in {he article referred to,
the possible causes of abnorimal pressure have been in-
vestigated and are in a fair way to becoiue definitely
known. Here, by the way, is one of the most promis-
ing and alluring fields for further investigation of
which we know.

4 ——
THE FORTY-FOOT ENTRANCE TO NEW YORK HARBOR.

It is a cause of genuine gratification that the contract
has now been let for dredging the great forty-foot en-
trance channel to New York Harbor. The position of
New York as the leading port in the New World, and
the point of arrival and departure of the great trans-
Atlantic steamship companies, renders it imperative
that its facilities shall not only be equal to the growing
demands of shipping, but that they shall anticipate
them. It goes without saying that, for a harbor to be
entitled to rank as first-class, it must be capable of re-
ceiving the largest vessels at any state of the tide, and
New York has always seen to it thatthe entrance chan-
nels to its harbor were deepened from time to time to
meet the increasing draught of the largest ocean
steamers. In 1881, when the maximum draught was 22
feet, the main channel was maintained at 24 feet; in
1891, when the draught had increased to between 25
and 27 feet, the channel was deepened to 30 feet; and
last year, when the maximum draft of, vessels
actually entering the harbor had risen to 32 feet, and
other even larger ships were either building or planned,
it was decided by Congress to dredge out an entirely
new channel, and increase the depth to 40 feet. At
first sight this looks like an extravagant depth, es-
pecially as it is to be maintained for a clear width of

2,000 feet ; but he is a bold man who, in view of the
rapidity with which the dimensions of ocean steamships
are increasing, will venture to predict that it will prove
to be in excess of the requirements of the near future.

The present main ship channel is crooked and some-
what difficult to navigate, containing one sharp turn
of about 95.° The new channel, which is to be about 7
miles in length, will commence on a southerly course
and at once curve with a broad, easy sweep to a south-
easterly course, on which it will run in a direct line to
the 40 foot contour, 5 miles outside of Sandy Hook.
The present soundings on the line of the channel vary
from 32 feet at the inner end to 164 feet on the outer
shoal, and the estimated quantity of sand to be remov-
ed is 40,000,0(0 cubic yards. The contract has been
let to Mr. Andrew Onderdonk of this city at a rate of
9 cents per cubic yard. By the terms of the contract
he is given a year in whiech to prepare his plant, and
after that he must remove 400,000 cubic yards in each
working month of the first year and 1,200,00) cubic
yards in each working month of the succeeding vears
until the task is completed. The work should be fin-
ished in about six years.

The scheme also provides for an inside channel,
which will extend from the Narrows to beyond the
Erie Basin and follow the shoreline on the Brooklyn
side. It will be 1,200 feet wide and 40 feet in depth.
The dredging of this channel will involve the removal
of between 20,000,000 and 30,000,000 ¢ubiec vards of ma-
terial, and thie contract price is $2,485,000, thus mak-
ing the total cost of the improvements $6,083,000.

The outer channel will probably be excavated by
powerful sea-going suction dredges, similar to those in
use on the Mersey bar off Liverpool, an illustrated de-
seription of which appeared in the SCIENTIFIC AMERI-
CAN of August 27, 1898. These vessels can pump up
2,000 cubic yards of sand from a depth of 50 feet in
three-quarters of an hour. Their hopper capacity is
3,000 tons. It islikely thatthe inner channel will be
excavated by dredges of this kind assisted by scoop
dredges of the standard type.

——— el 4O —— o ————

A QUESTION OF GOVERNMENTAL ECONOMICS.

In these days of increasing paternalism, witnh a
multitude of State and National Experimment Stations
around us, we hear much of Economic Entomology,
Economic Botany, ete., and rightly so. But there is
a phase of the ** economic” portion of this work which
appears to be in grave danger of escaping from the
public view under the weight of printed material now
showered from these centers of research. The case of
the introduced ‘* Cabbage butterfly,” Pieris rope, an
insect now pretty generally distributed throughout
the country, although known to science west of the
Mississippi but a few years, is in point. An examina-
tion of the bibliography of this species of insect pest
divulges the fact that there has been much over a
hundred papers or tracts published having reference,
solely or in great part, to this species ; and a cursory
examination of these is all that is necessary to prove
that, in most of themn, there are no new or pertinent
facts recorded, and that they contain but a reprint or
rehash of former work, usually that so well done under
the auspices of the late United States Entomologist,
Prof. C. V. Riley, or his able successor, Dr. L. O.
Howard. The case of this butterfly is but one of
many like cases; that of the Texas ‘‘hornfly” is
almost as marked. It would seem that, if this work
is to continue to deserve the title ‘‘economie,” the
directors in charge of the Experiment Stations should
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devise some means whereby the original work of one
station would be electrotyped, or even printed at some
common headquarters, and from there distributed to
all needing it. 'I'nat each station best knows its in-
dividual needs, ani is best able to distribute literature
to its immediate constituency, there can be no doubt ;
but that the recompilation and typographic and illus-
trative reproduction that is now the rule is not based
on true economy is equally beyond doubt. The ap-
propriations at hand, and tlie time of the able corps
of students conducting this work, are far too limited to
warrant this form of wastefulness, while so many
economic problems of the first magnitude remain
practically untouched.

D>

HOW OUR ART MANUFACTURES MAY AFFECT OUR
EXPORTS.

Art and art industries receive much more encourage-
ment abroad than in the United States. We do not
fully realize in this country the commercial value of
art as applied to industries. We have, of course,
many firms who produce artistic iron and bronze work,
silver, glass, and ceramies which compare favorably
with almost anything produced in Europe; but there
are many things of every-day use which are made in
the United States for home consumption and for ex-
port which are far from beautiful, and their ugliness is
wholly unnecessary, and in time this will have an in-
fluence upon the export of these articles. There are
many articles which we make which are far better than
those made in Europe, but they must be improved in
other ways outside of the essentials of technical ex-
cellence and cheapness, if they are to hold their own
against similar objects made in Europe.

The Hon. Charles DeKay, late Consul-General at
Berlin, has devoted great attention to this subject,
and has considered it in all its phases. If the manu-
facturers in the United States realized what efforts are
being made in Europe by the foundation of industrial
museums—museums and schools for textiles, wood carv-
ing, and cabinet making—they would soon perceive
that so soon as the manufacturers of Europeobtain the
machines with which we make our goods, they will pro-
duce these articles as cheaply, if not more cheaply,
than we can do, owing to the lower wages which ob-
tain there, and will add to that cheapness the beauty
which the training in art of those who have a natural
aptitude for it can give the articles. Mr. DeKay is not
an alarmist, but his observations and the testimony of
the industrial art periodicals of the world should teach
us that we cannot be too quick to forestall the loss of
such prestige as American manufactures already pos-
sess and prepare for a much closer rivalry in such ob-
jects in the near future. Those who visit the great ex-
position at Paris next year will see for themselves that
his note of warning is justified.

— .-t —
THE MECHANICAL ENGINEERS AND THE PATENT
OFFICE.

At the recent meeting of the American Society of
Mechanical Engineers at Washington, a subject of
great importance was brought up and discussed ; this
was the question of the inadequate facilities of the
Patent Office, and it resulted in the adoption of resolu-
tions urging Congress to provide more ample facilities
for the conduct of the business of the Patent Office.

Resolved, That the association, as a body and
through its individual members, urge upon Congress
the necessity of relieving the present overerowded con-
dition of the Patent Office and providing sufficient
room, forece, and facilities for the prompt and proper
execution of its work.

Resolved, That we further urge that the records of
the office, which so largely constitute the legal evi-
dence of title of so many of the large manufacturing
industries of this country, should be more safely stored,
and that ample appropriations be made for providing
incombustible receptacles for the records.

Resolved, That we especially urge that the library
of the Patent Office, upon which the efficiency and ac-
curacy of the work of the bureau depend, shall have
such ampleappropriation for its extension inits special
field and for keeping it fully abreast of the progress in
the mechanical and manufacturing arts of the day.

Resolved, That this association urge the necessity of
giving tothe Patent Office the use of the entire build-
ing in which it is now located, and that the moneys
paid into the Patent Office by inventors be applied so
far as necessary to the uses of the office.

We are much gratified to see that this most import-
ant matter has been made the subject of resolutions by
the distinguished and representative body of men that
make up this society. Coming from every section of
the country and representing practically every branch
of the industrial arts, the members are well qualified to
advocate the claims of an institution which has been
the most potent influence in fostering and building up
the great industrial interests of this country. These
resolutions come as a timely indorsement of the
efforts of Commissioner Duell and his immediate pre-
decessors to secure, not special favors, but common
justice and courtesy at the hands of Congress.

The disabilities under which the Patent Office labors
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are so well known to our readers, and have been so per-
sistently presented in the Commissioners’ reports, and
reiterated in the SCIENTIFIC AMERICAN, as to be thor-
oughly familiar to our readers. The most erying evils
are that the work has to be done in cramped and alto-
gether inadequate quarters, and that the records have
long ago overtaken the accommodation for properly
filing them. Asthe Commissioner says, *‘ Many of the
records are almost inaccessible, and by reason of lack of
sufficient space, so arranged that it requires double the
time it ought to find them. A fire-proof safe should be
built in which to store those records that cannot be re-
placed. The legal title to millions of dollarsof property
would be jeopardized by the destruction of our assign-
ment records.”

The justice of the claims of the Patent Office to more
consideration is rendered even more evident when it is
bornein mind that theoffice is not a tax on the publie,
but actually has a sum of over $4,000 000 to its credit in
the Treasury.

——— O ———————
WIRELESS TELEGRAPHY.,

General Greely, Chief of the Signal Corps, has made
public the result of recent experiments with wireless
telegraphy which have been tried by the Signal Corps
of the United States Armmy. He states that since the
announcement of the tests in space telegraphy by Sig-
nor Marconi, some two years ago, the subject has been
under consideration, and recently experiments have
been begun with the object of thoroughly testing the
value of this means of communication for military and
other governmental purposes. Special forms of appa-
ratus have been designed and constructed for these
tests and they have already shown sufficient promise to
warrant further and systematie trials.

In the experiments thus far carried on, several forms
of transmitters for the generation of the Hertzian
waves have been used, and much promise has been

realized from the use of a large alternating current -

coil as a generator instead of the ordinary Ruhm-
korff coil employed by Marconi. This coil is energized
by a three-quarters horse power rotary transformer
furnishing an alternating current at 125 volts, and this
arrangement makes a very powerful and efficient
source of Hertzian radiation. The former receiver
used has been substantially the Brankey ‘‘coherer,”
discovered in 1891, and the signals transmitted are re-
eorded upon a receiving tape. The transmitter has
been mounted upon the western elevation of the
State, War and Navy building, utilizing the present
wooden flagpole as the vertical wire for the transmit-
ter. The receiver was first placed at the old Naval
Observatory grounds, about three-quarters of a mile
distant, and later movedto the Signal Corpsstation at
Fort Myer, Va. During the experiments constant
comimnunication was kept up by heliograph and flags
between the transmitting and receiving stations, and
this greatly facilitated the work of experimenting.
Signals, letters, and words have been transmitted and
received between these stations, but the great delicacy
required in the present receiver has made the trans-
mission of regular messages as yet unreliable and un-
certain. The presence of large buildings and masses
of iron and metal, necessarily present in cities, mnake
such places undesirable for carrying out experiments
of this eharacter.

The distance over which signals may be transmitted
by a given apparatus is governed by the height of the
vertical wire used at either end, and this has naturally
suggested the use of small balloons such as have
already been used for signal and other purposes by the
Signal Corps. A supply of these balloons has already
been obtained, and will be used for this purpose in the
near future. General Greely considers that the value
of wireless telegraphy for communication betweenlight
houses and lightships and the shore is very great,
especially where cables cannot be permanently main-
tained. For the signaling between ships at sea, and
to replace ordinary flag methods in use between naval
vessels, it should prove invaluable, since no kind of
weather, fog, darkness, nor storm will affect its use,
but that it will supplant to a material extent the use
of wire for ordinary- commercial telegraphy is not be-
lieved. The use of metal reflectors to augment and di-
rect the radiation to particular points has already met
with partial success, and should be thoroughly investi-
gated. At present the radiation proceeds from the
transmitter in all directions, and the same message can
be received at any point within a proper radius at
which a receiveris placed. A satisfactory reflector and
a receiver of the proper electric capacity, or in other
words tuned to the vibration of the particular trans-
mitter, will make a great advance in space telegraphy.
While secrecy of transmission is among the probabili-
ties, the present stage of experiment does not justify
its positive prediction.

Members of the Lighthouse Board stationed at
Tompkinsville, Staten Island, N. Y., will in a few days
begin a series of experiments intended to test the value
of wireless telegraphy for use in lighthouses and light-
ships. One set of instruments will be set up in a sta-
tion near St. George, and efforts will be made to com-
municate with the Scotland lightship. Other experi-
ments will include the Sandy Hook and Fire Island
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lightships. If the experiments are encouraging, they
will endeavor to communicate with the Highland
lights. The instruments will be isolated as far as pos-
sible from other electrical apparatus and it is not be-
lieved that there will be anything in the intervening
space between the instruments which will interfere
with the signaling. The instruments used will be of
the Clarke type, which we have already illustrated.
— 4O ————— —————————
THE BICYCLE INDUSTRY.

The opening of the wheeling season gives special in-
terest to some figures just prepared by the Treasury
Bureau of Statistics. These tables, which present the
statistics of bicycle exports during the past few years,
show that American wheels are now being ridden in
all parts of the world. In the wilds of Mexico and Cen-
tral America ; under the blazing skies of Cuba, Porto
Rico, and other West Indian islands; across the pain-
pas of Argentine, Brazil, and other South American
states; amid the densely populated areas of China,
British East Indies, and Japan ; and in the jungles of
Africa, the American wheel is making its way. Even
in the great manufacturing countries of Europe, where
workshops and skilled workimmen abound, millions of
dellars’ worth of American bicycles are sold each year.
During the four fiscal years 1896, 1897, 1898, and 1899,
the exportations of American bicycles amount in round
numbers to $20,000,000.

That such large numbers of a machine requiring
such high grades of workmanship in its production
should be continuously and successfully exported in
competition with the workshops of the most successful
manufacturing countries of the world is a fact of which
American workmen and Americans generally may
justly feel proud. Four million dollars’ worth of
American bicycles will, during the fiscal year about to
end, go to European countries—countries in which the
manufacturing industriesantedate by generations those
of the United States. To France, with all her skilled
workmen and ingenuity, exportations of American
bicycles in the fiscal year 1899 will be more than double
in value those of 1897; while the fact there has been a
general lowering of prices indicates that in numbers
the increase has been very much greater. To Ger-
many the exportations of bicycles in 1899 will be 60 per
cent in excess of those of 1897, though something less
than those of 1898. To other countries on the Conti-
nent of Europe the bicycle exports of 1899 are 50 per
cent in excess of those of last year or the year before.
To the United Kingdom the bicycle exports of the
year are materially less than those of 1898 as measured
by values, though the fall in prices probably accounts
for much of the apparent reduction, as shown by the
figures, which give values exclusively and do not indi-
cate the number of mmachines exported.

One curious and interesting fact in regard to the ex-
ports of bicycles illustrates the general tendency of our
export trade in manufactures. This is the fact that a
very large proportion of our exports of manufactures go
to manufacturing countries. Two-thirds of our bi-
cycles go to countries which make a specialty of manu-
facturing, and this export to manufacturing countries
increases rather thanotherwise. It will be remembered
that predictions were mnade a year or two ago that the
exports of bicycles to Japan would decrease as soon as
the Japanese had obtained sufficient numbers as
models for their own factories and had established
themselves in the manufacture of wheels. This pre-
diction, however, has not proved true. Theexports of
bicycles to Japan which in the fiscal year 1897 amounted
to $52,179, were in 1898 $88,905, and in the fiscal year
which ends next month will reach fully $130,000.

The largest single buyer of our bicycles in the fiscal
year 1898 was the United Kingdow, which took $1,852,-
166.

Germany’s purchase of bicycles from us last year
amounted to $1,724,404. Canada came next in amount
of purchases in this line, the total being $611,402,
while France was next with purchases amounting
to $482,682; British Australasia next, $309,906;
Netherlands, $251,918; Denma.k, $226,370; British
Africa, $148,503 ; British East Indies, $90,388 ; Japan,
$88,905 ; China, $27,449; Dutch East Indies, $13,-
368 ; and Africa, $11,647. To many of these distant
places the exports of bicycles in the present fiscal year
will exceed those of last year.

THE HEAVENS IN JUNE.
BY GARRETT P. SERVISS.

With the opening month of summer the magnificent
Arcturus comes to the zenith in the early evening, say
at 9:30 o’clock at the beginning of the month and be-
fore 8:20 at the end. Arcturus is sometimes referred to
as ared or reddish star, but in fact itshowsvery little
color except when it is near the horizon. When rising
it often assumes a flaming appearance, owing to the
unsteadiness of the air, but as it approaches the mid-
dle of the sky its ruddiness as well as its flickerings
vanish, and it shines steadily with a pale yellowish
light.. But turn a telescope upon it, even when it is
nearest the zenith, and it appears of a richorange hue,
and very beautiful. This is one of the very greatest of
the stars, and even Sirius, probably, would make but a
poor showing in the comparison if placed at an equal
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distance. In fact, some of the estimates of the quan-
tity of light and heat sent forth by Arcturus are al-
most incredible, and if they are correct no planet could
survive as near to Arcturus as the earth is to the sun.

While Arcturus reigns in midheaven, another star,
whose actual magnitude is not much less, while it ex-
ceeds its rival in beauty, Vega, in the constellation
Lyra, is the cynosure of the northeastern quarter. I
have entertained a ‘‘telescope party” for an hour or
more, silnply by turning the glass in succession from
Arcturus to Vega and back again. The contrast of
their colors is delightful to look upon. To the naked
eye Vega appears brilliantly white—‘‘as white as a
diamond "—but in the telescope it assumes a dazzling
blue tint which is superb. The change from the deep
orange of Arcturus to the piercing blue of Vega, and
vice versa, is peculiarly pleasing.

A third great star whose actual magnitude, being
unknown, because of its immeasurable distance, may
be safely assumed as immense, Antares, in Scorpio, is
seen in the southeast while Arcturus is overhead and
Vega is sparkling in the northeast. Antares may be
correctly enough described as a red star, and yet it, too,
when on the meridian in a clear night, often appears
nearer yellow than red. In the telescope its ruddy
hue is pronounced, and, with a glass of four or five
inches aperture, when the air is steady, the amateur
observer may catch a glimpse of the little green com-
panion of Antares, one of the most surprising of all
double-star views.

THE PLANETS.

Jupiter is now so clearly the prince of the celestial
legions that he should be placed first in the enumera-
tion of the planetary phenomena of June. In the
constellation Virgo, almost directly south of Arcturus,
and some ten degrees east of Spica, he crosses the me-
ridian about 8:30 P. M., in the middle of the month.
Being situated south of the equator he comes more
readily into view for the casual star-gazer than he
would do if further north, although his southerly decli-
nation is otherwise a disadvantage. I can only repeat
the advice to all owners of telescopes, however small
they may be, to study Jupiter with diligence. Next
to the moon there is no heavenly body whose features
can be so easily discerned, and they are always inter-
esting on account both of the variety of color and form
and the gradual changes which they present. The mo-
tions of the satellites are a perpetual source of interest.
I mention afew of the phenomena connected with them:

On June 5, at 8 h. 24 m. 15 s. P. M., Satellites I and 11
will be occulted, i. e., will disappear behind the planet,
at nearly the same instant. On the 6th, between 6:32
and 8:44 P. M., the shadow of Satellite I will be upon
the planet’s disk ; also on the 13th between 8:27 and
10:39 P. M. On the 14th, at 9:03 P. M., Satellite III
will reappear for occultation, while between 7:19 and
9: 39 the same.evening the shadow of Satellite II will
be upon the disk. On the 21st, at 9 h. 4 m. 6 s. P. M.,
Satellite I will reappear for eclipse by the planet’s
shadow. About 10 minuteslater the shadow of Satel-
lite IT will pass upon the disk.

From Jupiter the observer will turn to Saturn, in the
constellation Ophiuchus, rising about 8 P. M. at the
opening of the month, and sufficiently elevated to be
fairly well seen by 10 o’clock. The wings are widely
opened, their northern face being presented toward
the earth. Saturn is in opposition to the sun on the
11th, and but for its great southern declination would
be well placed for telescopic study. A look at Saturn’s
rings with a telescope is a very convincing argument
for people who are skeptical about the wonders of
astronomy. ’

Mars will be found in Leo, setting before midnight,
and too faint and far away to be interesting even for
telescopic observation.

Venus is a morning star, moving from Aries into
Taurus, and gradually approaching the sun. It rises
soon after 3 A. M. )

Mercury, traveling from Taurus through Gemini, is
in superior conjunction with the sun on the 14th, be-
coming thereafter an evening star, and visible in the
twilight about the end of the month. Mercury and
Neptune will be in conjunction on the morning of the
15th.

Uranus is in Ophiuchus, rising before sunset, and
Neptune is in Taurus and comes into conjunction with
the sun on the 15th.

THE MOON.

New moon occurs on the 8th; first quarter on the
16th ; full moon on the 23d, and last quarter on the
29th. The 1moon is nearest the earth on the 24th, and
farthest from it on the 12th. A total eclipse of the
moon occurs June 22-23, invisible in the eastern United
States, but partially visible on the Pacific Coast.

The lunar conjunctions with the planets occur as
follows : Venus, on the 5th; Mercury, on the 7th;
Neptune, on the 8th; Mars, on the 14th ; Jupiter, on
the 19th ; Uranus, on the 21st ; Saturn, on the 22d.

MISCELLANEOUS.

The sun enters Cancer and astronomical surumer be-
gins on the 21st at 11 A. M.

There will be a partial eclipse of the sun on June 8th,
invisible in the United States, except in Alaska, but
visible in Europe.
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THE CHROMO-CAMERA,

The chromo-camera is the name given to a new ap-
paratus for the study of colors and colored lights. It
consists of a cardboard box neasuring 6 X 6 X 315
inches and open at one end. The box or camera is
covered with black cloth and the interior is lined with
dead black paper. A cover, also black, closes the open
end. On one side is an opening 3% X 7% inches, the
lower edge of the opening being 1 inch from the bot-
tom of the box. With the box are three ‘ tinters,”
such as are used in color projection lanterns. These
tinters are made by inclosing a filin of colored gelatine
between two lantern slide covers. A slide mat is
placed over the film between the glass covers, and the
whole is bound with paper on the edges. One of the
tinters is a deep orange red, one is a yellowish green,
and the other is light violet, these three tints in a color
projection lantern giving a white light on the screen.
There should also be with the camera a number of
squares of colored papers, such as are sold in packages
of assorted colors for use in kindergartens, some colored
fabrics, ribbons, ete., natural or artificial flowers, and
a sheet of stiff white cardboard 5% X 6 inches.

The chromo-camera is the invention of Mr. Charles
Barnard, of New York, and was first used by him in
his school lectures on the study of sense impressions of
color. The color camera is used to examine the colors
of objects placed in a colored light and to enable the
student to mingle diffused white light and a colored
light in various proportions. The invention is here de-
scribed for the first time, and is freely dedicated by the
author to the use of students and teachers.

To use the color-camera, place a table close to a win-
dow having a north or sky light free from reflections
from buildings or trees, and cover the table with black
cloth or paper. Remove the cover from the box and
nlace it on the table with the opening uppermost and
with the open end away from the light. The side cur-
tains should be drawn together to mask the light from
the eyes, leaving only a space in the center a little
wider than the box. Draw the shade down to about
on the line of the eyes when seated behind the table.
Two or three persons can sit at the table where they
can see the interior of the box. The teacher or ope-
rator should stand at one side of the table behind the
curtains. Here the tinters, colored papers, ete., are in
easy reach.

The box is now fully illuminated by the light that
falls through the opening and by the reflected light
that enters the open end. Place a sheet of red paper
in the box. It is plainly visible. Now lay a book over
the opening in the box. The red paper now appears to
be almost black in the dark box.

Remove the book and paper, and place the red tinter
on top of the camera near the back. Slide it slowly
forward toward the light, and let the students watch
the interior of the camera. When the glass fits the
frame, and covers the opening, the interior of the
camera appears to be of a very dark red, the color be-
ing faintly visible near the edge of the opening at the
back, and fading away to dead black inside the camera.
Place a sheet of white paper in the camera, and it ap-
pears a bright pink. The fingers
are rosy, and a white flower is
pale red. The effect will be im-
proved by placing the cover of
the box on edge just above the
opening. Remnove the red tint-
er, and the paper is again white.
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and by the aid of the reflector, the color can be made
to change from yellow to orange. The same effect can
be produced by sliding the tinter back to allow a thin
sheet of light to enter the opening. Remove the yellow
paper, and place a sheet of green paper in the camera.
It appears neither red norgreen, but yellow. The eye
is now receiving twosensations, a sensation of red from
the red light in the camera and a sensation of green
from the green paper partly illuminated by white light
that contains green. The compound sensation we call
yellow. By sliding the tinter backward, or using the
reflector, paper can be made to pass from green to
vellow through many beautiful tints and shades.

Place a whiterose in the box, and we shall see a pink
rose with yellow leaves. Place a blue flower or blue
paper in the camnera, and we shall see a purple flower or
paper.

Put the green tinter on the camera. Now yellow
paper is olive green, blue paper is Nile green, bright
red paper is dark brown. A red rose is almost black-
brown, while its leaves are a vivid green. Slide the
tinter forward and back to observe the color change.
Try the violet tinter, and under its violet light every
color will suffer endless changes as the proportion of
white light is allowed to mingle by means of the reflect-
or with the colored light.

These experiments, novel and beautiful as they are,
can be greatly improved by using the color camera in
full sunshine. Place the tableclose to a sunny window
in the full sunlight, the best time being between 12 and
3 o’clock. Draw the shade down till its shadow just
touches the back of the camera. Now the shaders of
the camera will fall on the black cover of the table,
and upon it will be a square of sunlight from the open-
ing in the box, this square of light being partly within
the box, acecording to the position of the sun. By tilt-
ing the box up at the back it can be thrown inside the
box, But if the curtains are closely drawn and the other
windows are darkened, the effects can all be seen on
the table outside the box.

Now all the experiments can be repeated with the
most brilliant results. With the red tinter a sheet of

Place the green tinter over the

opening, and the paper is a pale
grass-green. Place the violet
tinter on the box, and the paper
is violet.

What has been accomplished ?
The light contains all colors.
The tinters act as strainers.
They shut off or strain out all
colors except one. The paper
capable of reflecting all colors
(white) finds only one, and, there-
fore, reflects that one and no
other. It would reflect it per-
fectly were it not for the fact that
some white light is reflected into
the back of the box and mingles
with the colored light. It is this
that causes the paper to appear
pink under the red tinter.

Remove the white paper and
put the red tinter in place. Put
a red paper or red flower in the
camera. It appears a deeper red. Now remove the
cover from the top of the box, and let the operator hold
the sheet of white cardboard upright on the edge of
the box. Now gently tip it forward, and at the same
time move it backward. It acts as a reflector and
throws more white light into the box, and the red
flower changes its shade of red, becoming lighter in
shade as more white light mingles with the colored
light.

Remove the flower, and place a sheet of pale yellow
paper in the camera. It isnow a deep golden orange,

THE KEMP GAS-GENERATING APPARATUS.

blue paper appears a wonderful purple, green is a
splendid gold color, and yellow a red orange. Every
color, single or compound, will appear in marvelous
brillianey, and the students will be lost in wonder at
the endless combinations of tint and shade of flowers,
paper, and other materials under the magic of two
lights, white light and a colored light.

Take a piece of cardboard and cut in it a small cross,
star, or other figure. Lay this over the red tinter, and
in the camera we shall see the figure in vivid red on a
black ground. Place a green paper in the camera, and
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the figure seems to shine with an orange-yellow light.
Try each tinter in the full sunlight, and a great variety
of beautiful effects will be observed.

Next take the color camera to a good north light.
Place a sheet of white paper on the bottom of the box,
and upon this lay a penknife, rule, pencil or other
small object. Put the object about an inch from the
front of the box. The light that falls into the open
box causes the object to cast a shadow on the white
paper. Now place the violet tinter in top of the box,
next to the front. Now let the operator move the
tinter slowly backward till it covers the opening, while
the students fix the attention upon the shadow in the
box. When the opening begins to be closed by the
tinter, the shadows deepens. A faint violet fringe ap-
pears on the edge. This grows deeper and deeper as
the violet twilight in the box decreases. Suddenly,
another color appears. The shadow suggests yellow,
and just as the tinter closes the opening the gray shadow
turns to a pale ghost-like yellow. By using the reflec-
tor the shadow can be made to turn from gray to yel-
low at will. With the red tinter the shadows are
green, with the green tinter they are red ; in each case
the shadow is of the complementary color of the
tinter.

Students and teachers will find the chromo-camera
both useful and entertaining in the study of color.
Such experiments tend to train the eye to a finer appre-
ciation of the distinctions of color, hue and shade, and
such training cannot fail to add to our enjoyment of
nature and art.

-+

A NEW GAS-GENERATING MACHINE,

In the ordinary method of generating hydrocarbon
illuminating gas, a large quantity of naphtha is exposed
to the evaporating action of air and is absorbed. The
degree of absorption depends upon the amount of
naphtha thus exposed, upon the intensity of the heat
applied, and upon the quality of the naphtha. This
method has its defects, chief among which may be
mentioned the lack of any means for producing an ab-
solutely uniform quality of gas, as at times the air is
supersaturated and carries an excess of hydrocarbon
vapor, which condenses in the pipes, and at other
times the air is but partially charged, the amount
of saturation varying between these points. The most
volatile portion of the naphtha is evaporated, and the
portion of lesser degree of volatility often remains in
the apparatus, necessitating removal as a waste. The
difficulties which have been encountered in filling
this want of an absolutely uniform quality of gas from
naphtha without waste or condensation seem to have
been overcome in the gas apparatus illustrated here-
with and made by the C. M. Kemp Manufacturing
Company, of Baltimore, Md.

The apparatus consists essentially of a naphtha-tank,
E, an air supply regulator, 4, a meter-wheel, D, and a
converter, G.

The regulator, 4, is provided with a gasometer-bell,
the rising and falling of which operates the blow-off
valve, B, of a pipe communicating with a blower serv-
ing the purpose of pumping air into the regulator, 4.
The air thus applied to the regu-
lator, A4, passes through the
valved pipe, C, into the meter,
D, by which it is automatically
measured into volumes propor-
tionate to the amount of naph-
tha-vapor with which it is to be
mixed. Asthe air is being meas-
ured, the meter-wheel shaft is
rotated by the passing current of
air, the power thus obtained be-
ing made to operate a mechan-
ism on the front of the meter-
wheel, whereby the requisite
quantity of naphtha is pumped
from a well-pipe connected with
the tank, E, and provided with
a float cut-off, #. By reason of
this arrangement the quantity
of naphtha fed depends upon the
quantity of air passing through
the meter-wheel, D. The air
which has been measured by the
meter-wheel and the naphtha
are respectively conducted to the
converter by the pipes, L and H.

Within the converter, @, a
steam cylinder is mounted, to
which steam is supplied by the
pipe, J. The air conveyed by
the pipe, L, and the naphtha fed by the pipe, H, and
volatilized by the steamn heat, are intimately mingled
in the converter ; and the inflammable mixture thus
produced is distributed to the various burners in the
building by the service pipe, K.

One chief point of merit of this apparatus resides in
the automaticity of its operation. If the demand for
zas be great, the gasometer-bell of the regulator, 4,
falls, thereby closing the blow-out valve, B, and caus-
ing a larger quantity of air to pass to the meter-wheel,
D. If there be but few burners in use, the gasometer-




May 27, 18q9.

bell of the regulator will rise, thus opening the blow-
off valve, B, and permitting the surplus air to escape.
When the various burners are shut off, the machine
stops, but renews its operation automatically when-
ever gas is desired.

In the illustration the various parts of the appara-
tus have been disposed in a single room ; but in praec-
tice they can be so distributed and arranged as to meet
the conditions of the building in which they are
placed.

The amount of steam used is trifling, as there is no
farge body of air or naphtha to be heated, but a very
small amount of naphtha at any one time requires to
be volatilized in the converter.

The inventors of this apparatus claim that the gas
produced is of absolutely unvarying quality, and is
supplied in accordance with the amount required by
the burners. The demand may be very large or very
small; the service may be constant or intermittent ;
but the apparatus will always conform with the re-
quirements of the consumer.

They also claim that this apparatus does as well on
the last gill of naphtha as when there is a full tank
supply, and that the combination of air and naphtha
is such as to insure against condensation. They claim
further that the naphtha is kept underground with
no pressure upon it whatever and is withdrawn and
conveyed to the converter through a very small pipe.
The apparatus has been favorably passed upon by the
insurance authorities, and is allowed to be installed in
city premises even having no yard space.

The inventors state that the fuel gas made by the
apparatus produces an intense and extremely cheap illu-
mination with incandescent burners, and is designed
for lighting small towns, hotels, institutions, ete., and
for fuel purposes for factories, etc.

The manufacturers have other modifications of the
apparatus adapting it to be operated by water service.
NIAGARA AS AN INDUSTRIAL CENTER.

At the foot of the main thoroughfare in the town of
Niagara, at a point on the edge of the gorge about
midway between the American Falls and the new steel
bridge, is shown the spot where the first white man
(so says tradition) obtained a view of the majestic falls
of Niagara. That was more than two centuries ago,
and Father Hennepin was so impressed with what he
saw that in his book * Louisiana,” published in 1683,
he gave the height of the falls as being over three times
as great as it actually is, putting it down as 500 feet.
In 1697 he wrote his quaint work, ‘' New Discovery,”
in which he gives the following oft-quoted description :
¢ Betwixt the Lakes Ontario and Erie,
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sented by the falls and rapids has been overcome
by two notable canals. On the Canadian side, the
Welland Canal has been cut in a northerly direc-
tion from Port Colborne on Lake Erie to Port Dalhou-
sie on Lake Ontario (see map), and communication
with tide water on the American side is maintained by
the Erie Canal, which extends from Buffalo, at the en-
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MAP SHOWING THE COURSE OF THE NIAGARA RIVER.

trance to the Niagara River, to Cohoes, on the Hudson
River.

After leaving Lake Erie, the river flows somewhat
swiftly for the first two miles, and then, with a slacken-
ing and widening current, divides to pass on either
side of Grand Island (see map), below which it widens
to its fullest breadth of 214 to 3 miles, and flows slug-
gishly among numerous low-lying islands that make it
look more like a lake than a river. Here the general
course of the river is westerly, and it gradually nar-
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rows as it approaches the upper rapids, which extend
about a mile above the falls. At this point the river
enters the field of the bird’s eye view embraced in our
first page engraving. The total fall of the rapids is
52 feet, and, as the extreme width of the river is here
4,750 feet, the swift rush of the expanse of troubled
water over its rocky bed forms a fitting introduction
to the majestic falls below. About half a mile from
the brink of the gorge the river is divided by Goat
Island into two unequal streams, the one on the Ame-
rican side comparatively shallow and narrow, dis-
charging over the precipice in what is known as the
American Falls, while the major portion of the river
swings around to the north and discharges over a
crest of a general horseshoe form, from which it takes
its name.

The American Falls are 1,060 teet in width, with an
estimated maximum depth at the crest of 8 feet, and a
vertical fall of 167 feet. The Horseshoe or Canadian
Falls have a total width of 3,010 feet, a maximum esti-
mated depth of 20 feet, and the vertical height is 158
feet. It is a singular fact that the amount of water
which passes over the falls is practically constant, and
what variations there are, are not caused by rainfall,
snow, or changes of temperature, but are dependent
upon the prevailing winds, which, if they blow strongly
and alternately fromn certain opposite quarters, back
up and then release the waters of Lake Erie and
greatly increase the depth of the water at the falls
for the time being. The normal flow, according to the
gagings of the United States engineers, is 275,000
cubic feet per second, or about half a million tons per
minute. The total fall available for power purposes
from the commencement of the upper rapids, where
the power companies have their intakes, to the river
immediately below the falls is 216 feet, and this shows
the theoretical horse power of the falls to be abou:
6,750,000. If we include the additional fall of 100 fee:
from the foot of the falls to Lewiston, 8 miles below,
we find that the theoretical possibilities of Niagara
must be put down at 10,000,000 horse power.

There is no great depth of water underneath the
American Falls, indications being that its bed is full of
massive and broken rock ; but the enormous mass of
water (estimated at from four-fifths to nine-tenths of
the whole) that thunders over the Horseshoe Falls with
a depth at the center of 20 feet, has excavated a basin
and channel that is fully as deep as the falls them-
selves. The river maintains this depth, from shore
to shore, for a mile and a half or more below the
falls, shallowing gradually as it approaches the canti-
lever bridge of the Michigan Central Railroad. The

enlarged cross section of the channel has

there is a vast and prodigious cadence of Seove Reove Pin llS‘ the result of slackening the stream, so
water, which falls down after a surprising Jeaw ZLeveZ Sealevel fin Lewl Reove t h igh that it flows very sluggishly through this
and astonishing manner, insomuch that 600” 60(/'eel FH feek sh1fees J;;f;f: ,,tly fee part of its course, so much so that small
the universe does not afford its parallel.” 500 | axe Lake LAKE B - JY' row-boats do not hesitate to cross from
So profound is the impression of magni- 4’00: SUPERIOR MICHIGAN HURON l Ceg N 74 \ shore to shore. At the new steel arch
tude upon the mind of the worthy father, @ 2 : railway bridge the river begins to fall
that in a later description he adds yet jﬂﬁ 700{/?63 f;ifeez fozfeel L with great rapidity over an extremely
another 100 feet to his former estimate, 0 lage 5%, rocky and uneven bed, the fall extending
making the total height of the falls 600 | ' for about a mile. As the gorge at this
feet ! Itsactual height is 167 feet. Father N point narrows considerably, the confined
Hennepin was the first of a host of word- waters rush down tumultuously at an es-
painters who have attempted to portray timated speed of 30 miles an hour, and
this surpassing sight—and failed. Niagara -the effect, as one stands at the bottom of
must be seen and heard; moreover, ?ts PROFILE OF THE GREAT LAKES, th'e gorge and clf)se to the edg:e of' Fhe
appeal to the spectators will be as in- mighty torrent, is even more inspiring
finitely diverse as there are diverse tem- than that of the falls themselves. The
peraments in the multitudes of pilgrims 7 10,000,000 horse power, the 30,000,000 tons
that gather yearly at its banks from the - R per hour, and other figures of Niagara
four corners of the earth. 3 ) seem very conservative when one is
The present series of articles will be de- 3 \ standing on the edge of the Whirlpool
voted to a description of the topographi- b \ Rapids.
cal and engineering features which are in- Ry, ' At the foot of the rapids is the Whirl-
cluded in and suggested by the term P By \ e pool, where the river takes a sudden
Niagara: the river, the fall, the gorge \ o ) vel e turn of about 90 degrees to the right. The

with its overarching bridges, and the
scenie railways which line its crest and
follow the shore line at its base, and
above all the unprecedented hydraulic
and electric works by which the outflow-
ing drainage of our great inland seas is
being subjected to the service of a grow-
ing industrial city.

Byreference to the accompanying map,
it will be seen that the Niagara Falls are
situated on the river of that name and
about midway between Lake Erie and
Lake Ontario. The river, which is 33
miles in length, flows in a general north-
erly direction, and in that distance it has
a total fall of 326 feet, almost the whole of
which occurs in the last 17 miles of its
course. It forms the channel by which
the whole of the drainage of the four
great lakes, Superior, Michigan, Huron
and Erie, flows into Lake Ontario; and as
the total drainage area is 90,000 square
miles and the total flow 275,000 cubic
feet per second, it can be understood
that Niagara is a truly imposing river.
The interruption to navigation pre-
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onslaught of the river against the op-
posing cliffs, assisted by a natural de-
pression, has worn out a vast circular
basin into which the waters of the rapids
rush, and form the celebrated Whirlpool.
From the Whirlpool the river flows
through a broadening and less precipitous
channel, until it passes between the pic-
turesque towns of Lewiston and Queens-
ton, to broaden into a wide channel for
the rest of its journey to Lake Onta-
rio. The fall in this last seven miles
of the river is about half a foot to the
mile.

By studying our front page view of

‘\'1“

Niagara, our readers will see that the
river appears to have cut its way back
from Lewiston through an elevated and
generally level ccuntry, and this impres-
sion is confirmed by a study of the actual
locality. Coming up the river from Lake
Ontario, one notices that the surround-
ing country is low and fairly level, but at
Lewiston there is a lofty and somewhat
precipitous escarpment or bluff, the
ground rising to a height of 374 feet above
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the lake level. This high level is maintained with
slight undulations up to the falls. The indications are
that the latter were originally located at Lewiston and
Queenston, and have, in the course of ages, cut their
way back to their present position. The depth from
the crest of the gorge to the river varies from 200 to
300 feet, and its width from 1,50¢ ieet at the falls to
220 feet at the lower end of the Whirlpool rapids.

In subsequent articles we shall deal with the engi-
neering and industrial features of Niagara Falls, and it
will be sufficient at this time to briefly indicate these
features as shown on the accompanying bird’s eye view
of the river and its environs. The depth and turbu-
lence of the river have necessitated some costly and
difficult bridge work. About a quarter of a mile below
the American Falls is the Niagara Falls and Clifton
arch bridge, built last year to replace the suspension
bridge which for many years was a familiar feature of
the landscape. This is the longest arch bridge in exist-
ence (868 feet span), and to our thinking is the most
beautiful of its kind in the world. A mile and a half
below we come to the cantilever bridge which carries
the tracks of the Michigan Central Railroad, and forimns
alink in thegreat trunk system of the New York Central
Railroad between New York and the West. Closely ad-
joining it is the new steel arch bridge completed last
year, replacing the old railroad suspension bridge on the
same site. It carries the tracks of the Grand Trunk
Railroad, and so forms a link in the route of the Cana-
dian Pacific system. A few miles further down the river
the new Lewiston and Queenston suspension bridge is in
course of erection ; and when completed it will form an
important element in an electric belt line which will ex-
tend the full length of the gorge on either side, crossing
it to the north at Lewiston and to the south by way of
the Niagara Falls and Clifton bridge already referred
to. Fuller details and illustrations of these bridges
will be given in a subsequent issue.

Ever since the year 1725, when a small sawmill was
erected at the falls, their vast store of energy has ap-
pealed to the mechanical instincts of man and invited
his co-operation; but itis only of late years that any
serious attemnpt has been made to utilize this energy
on a large scale. By far the largest modern plant is
that of the Niagara Falls Power Company, whose
canal and power house is situated about a mile above
the American Falls, and therefore above the upper
rapids, as shown in our front page engraving. The
water is led in from the river by a canal which is
12 feet deep by 180 feet long, and of sufficient capacity
to deliver water for the generation of 100,000 horse
power. At the side of the canal is a huge wheel pit, 30
feet wide by 200 feet long and 180 feet deep. Water is
led from the canal to the bottom of the pit by eight
steel penstocks, each8 feet in diamneter, and at the base
of each penstock is a 5,500 horse power vertical tur-
bine. Each main shaft carries at its upper end, within
the power house, a 5,000 horse power generator, the
total capacity of the plant, as now established, being
40,000 horse power. Provision is made within the pit
for two more turbines, the total proposed capacity of
this house being 50,000 horse power. Another power
house of equal capacity is shortly to be built on the
opposite side of the canal, and the company has fran-
chises which will allow it to erect a 250,000 horse power
plant on the Canadian side when it is prepared to do
so. The tail race of the present power house is carried
through a tunnel 7,000 feet in length, which wasdriven
from the bottom of the wheel pit in a straight line
beneath the town of Niagara Falls to an outlet at the
base of the cliffs just below the abutments of the upper
arch bridge. The outlet is marked on the bird’s eye view
on the front page. The Niagara Falls Paper Company,
whose works adjoin the power house of the Niagara
Falls Power Company, utilize 7,200 hy-
draulic horse power, taking the water
from the canal and discharging into the
tunnel.

Next in importance is the Niagara Falls
Hydraulic Power Company. 1t owns a
canal, shown on our engraving, which
leaves the river at a point above the
rapids and 2,000 feet below the canal of
the Niagara Power Company, and runs
through the town to a basin situated near
the edge of the gorge and a quarter of a
mile below the upper bridge. Here it is
led by two penstocks, one 8 feet and the
other 11 feet in diameter, to a power
house 200 feet below at the edge of the
river, where its energy is developed
in a series of horizontal turbines. The
present installation represents a capacity of 10,500
horse power, and this is to be increased shortly to
20,000 horse power. By extending the terminal basin
northward along the cliffs, enlarging the canal and
building another power house at the river level, below
the present small users of the canal water, it is pro-
posed to develop 100,000 horse power. The franchise
allows the company to develop 125,000 horse power
from the river.

The canal. which was built in 1858, also supplies a
number of industriai works which utilize only a part of
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the available head of 210 feet. Most of the turbines
operate under a head of from 60 to 100 feet, and about
7,500 horse power is developed in this way. The tail
race discharge is through a tunnel or through an open
cut in the face of the cliff.

On the Canadian side, the Niagara Falls Park and
River Railway has a power house opposite the Horse-
shoe Falls in which are two turbines working under a
68 foot head, with a combined capacity of 2,000 horse
power.

Including then all the various users of the Niagara
River waters for power purposes, we find that at the
present writing, of the total theoretical horse power of
7,500,000, less than 50,000 horse power is being actually
developed and turned to useful account. The con-

McQUISTION’S AUTOMATIC SIPHON.

tracts already made by the two great power companies
call for an increase upon this of about 60 per cent.

The accompanying map of Niagara shows the
various lands acquired by the companies, which they
propose to rent out to such industrial concerns as wish
to locate on their property and use the companies’
power. Of these companies, the Niagara Falls Power
Company alone own 1,071 acres, while the Niagara
Falls Hydraulic Power and Manufacturing Company
own 70 acres, as indicated on the map. The industries
already established and using the electrical power are
very numerous, and include the manufacture of paper,
aluminum, carborundum, calecium carbide, peroxide of
sodium, and other chemical industries. The street rail-
way systems of Niagara, the Gorge railways and the
railway to Buffalo, 22 miles distant, are operated by
electricity-generated fromm the Niagara waters, Buffalo
alone taking 6,000 horse power for its city railroads and
other power purposes. The present indications are
that industries will move to Niagara instead of the
electricity generated at the falls being transmitted to
any great distance for industrial purposes.

—_— et
A NOVEL PORTABLE FOLDING BOAT.

An improved portable folding boat has been invent-
ed by John Osmond, 921 W. 12th Street, Chicago, Ill.,
which is adapted for the use of travelers, hunters, fish-
ermen, and prospectors.

Our illustrations show the boat with its folding and
removable parts in various positions. The boat com-
prises essentially two middle sections and two end sec-
tions. The two middle sections are hinged together so
they may be folded together, one section being used as
a cover for the other. The two end sections are de-
tachably connected by bolts with the middle sections,
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OSMOND’S PORTABLE BOAT.

so that they may be placed within the middle sections
when not in use. In order to lock the two middle sec-
tions together when they are extended, bolts are used
which are provided with washers to prevent leakage.
When the four sections are in position and bolted to-
gether, a complete boat is formed having pointed ends
constituting buoyant air-chambers. The end sections,
when not in use, are placed within the middle sections,
and serve as storage commpartments for provisions. The
seats of the boat are so hung that when the parts are
folded, they may be swung out of the way. The oars,

© 1899 SCIENTIFIC AMERICAN, INC.

May 27, 1899.

in order to be readily stored in transportation, are
made in detachable sections.
AN AUTOMATIC SIPHON.

A patent was recently issued to Charles F. L. Mec-
Quistion, of Butler, Pa., for an automatic siphon espe-
cially adapted to the flushing of sewers and drains
where the flow of water is small or intermittent. Fig.
1is a partial section of the device ; and Fig. 2 is a de-
tail showing a pourtion of the siphon and of a vent-pipe
employed.

The siphon, 4, discharges into a trap or water-seal.
A vent-pipe, B, similarly bent to the siphon, 4, has its
lower end within the trap and above the siphon-dis-
charge, and its upper end above the bend of the siphon.
The upper end of the vent-pipe is located above the
siphon-intake and below the siphon-bend, a distance
exceeding the depth of the seal at the lower upturned
end of the vent-pipe. Asshown in detail in Fig. 2, the
vent-pipe, B, and the siphon, 4, are connected by a
passage running through a fitting, C.

The upper portions of the vent-pipe and siphon are
arranged in the water-collecting tank. As the water
rises in the tank, it enters the intake of the siphon, A4,
until it reaches the level of the upper end of the vent-
pipe, B. As the water rises, the air in the pipes is com-
pressed, but is prevented from escaping by the water-
seals at the discharge ends of the pipes. A continued
compression of the air by the rising water will finally
blow out the water-seal at the lower leg of the vent-
pipe, thus causing the water rapidly to rush into the
upper ends of the pipes and to empty the tank.

Should it be so desired, the upper part of the vent-
pipe can be omitted ; but in this case the compression
of air begins ilnmediately upon the rise of the water in
the tank.

The Removal of Tattoo Marks.

In the Archives de Médecine Navale for October there
is an instructive article by Dr. Félix Brunet, a junior
surgeon of the French navy, on Détatouage, or the art
of removing pictorial designs and inscriptions from
beneath the outer skin. Soldiers and sailors—the lat-
ter especially—are notoriously fond of this species of
adornment, but men at best are but fickle creatures,
and with advancing years many among them become
anxious to be relieved of the too persistent records
which they then no longer look upon asornamental.
As Dr. Brunet says, there are few naval medical offi-
cers who have not been asked by patients to remove
tattoo marks: but, unfortunately, when their services
are thus required they are obliged to depend upon
their own resources, as little or no information is
afforded by the text-books.

It is true that an immense number of methods have
been recommended;bothin ancientand in modern times,
but all are more or less inefficient, while many of them
are barbarous. Tattooing varies so considerably as to
site, extent, and depth that no single method, however
elastie, can possibly answer in all cases. Dr. Brunet
enters into an elaborate historical survey of his subject,
exhibiting a vast amount of erudition. Among other
stories he tells once more how Bernadotte died rather
than lay bare his arm for phlebotomy. In his salad
days Napoleon’s famous general had been an ardent
republican, and had he consented to the uncovering
of the limb, an elaborate design attesting to his un-
alterable devotion toward the Republic One and In-
divisible would have come to light.

In conclusion Dr. Brunet formulates his procedure
as follows: ‘‘The empirical means proposed for the
removal of tattoo wmarks being either inefficacious or
dangerous, while the scientific expedient of repricking
with various caustics is insufficient, we propose a me-
thod, more complicated but surer, and
separable into the following stages: (a)
delimitation of site to be operated on by
diachylon plaster, anasthesia by cocaine ;
(b) vesication by ammonia ; (¢) removal
of epidermis, free rubbing of exposed de-
sign by nitrate of silver pencil ; (d) after
five minutes’ salt or boricated water dress-
ing, to be renewed the next day, when
also the diachylon may be removed; (e)
cicatrization under powder formed of
equal parts of iodoform, red bark, char-
coal, and salicylate of bismuth. This
method is not applicable to all cases.
Sometimes, notably in tattooing of the
face, dissection is the best treatment.
When a very large design is in question,
it can be dealt with piecemeal.” The
method would probably be drastic, but whether its
author is quite consistent in reflecting upon the bar-
barity of other processes while recommending his own
is open to question. Any such mmethod certainly should
not be attempted except under the direction of a
surgeon.

BEER tabloids are to be put on the market in Ger-
many. It is said one of the small tablets dropped in a
glass of water will, in a few moments, turn it into a
glass of beer.
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Correspondence.

New Exciting Fluid for Carbon Cylinder Cells.

To the Editor of the SCIENTIFIC AMERICAN :

I have recently been experimenting with the earbon
cylinder battery, with a view to improving it. The
exciting fluid now used is sal ammoniac (ammonium
chloride), and from its being asalt it does not act with
sufficient energy upon the zine, and is only a moderate
conductor of electricity, producing two results, internal
resistance and low ampere discharge. The exciting
fluid to a battery in order to make its use efficient must
have the following properties: First of all, it must be
cheap. Second, it must be a substance that can be
easily transported. Third, it must have a good con-
dueting power and not form corrosive fumes. Fourth,
it must not attack the zinc on open circuit.

The substance that I have found to answer all these
requirements is potassium hydroxide (caustic potash).
‘When a carbon cylinder cell is filled with a 75 per cent
solution of caustic potash, and the circuit closed, the
zine forms zinc hydroxide, which is immediately dis-
solved in the excess of caustic potash in proportion to
the amount of current used; the zine hydroxide being
soluble, the formation of any precipitate is pre-
vented.

In practice I set up a cell as follows: Dissolve 1
pound of commercial caustic potash in 3 pounds
of water. Pour this in the glass jar to about ¥ of its
capacity, then place the cylinder in the jar and pour
about 2 ounces of coal oil on top of the solution and
then insert the zine. The coal oil should not be
omitted, as it prevents the formation of creeping salts
and keeps the caustic potash from absorbing water
and carbon dioxide from the air. A battery set up
this way will work perfectly on open circuit without
local action, and can be used on closed circuits from
three to four hours where the external resistance is not
less than 8 to 4 ohms. In summing up, you can be safe
in using the cell on any intermittent circuit, where it
can be trusted to remain in good condition as long as
the zinc lasts, as there is no loss from evaporation.

One cell using caustic potash will give current equiva-
lent to four using sal ammoniae, as the internal resist-
ance is reduced to a small fraction of an ohm. The
voltage remnains about the same, but the ampere dis-
charge is quadrupled. RANDOLPH BOLLING.

Stokes, Va., April 10, 1899.

[The principal objection to this battery is the use of
a strong caustic potash solution, which would necessi-
tate careful handling, and placing the battery where
the solution could not accidentally injure carpets or
furniture.—EDS.]

Some Interesting Inventions.

An electric cellar torch has recently been patented
by an Englishinan, and it admits of many uses. He
was the son of a physician, and quickly recognized that
the principle of his father’s laryngoscope might be
very well applied to comiercial purposes ; and his ex-
periments based on this idea resulted in the produec-
tion of a clean, odorless, and reliable appliance for the
thorough examination of brewers’ casks and vats, cans,
ete. It consists of an electric lamp covered with a
long glass protector, and it is secured at the end of a
handle through which the insulated wire is carried. A
small mirror is provided ; this folds inward when it
touches the side of the cask or jar, and thus reflects
the interior in such a way that it may be thoroughly
examined.

That a drinking glass may communicate disease is
now admitted by all sanitarians, and the persons who
are compelled to make use of public drinking fountains
may relieve their minds to a great extent of the fear of
the infectious microbe by supplying thewmselves with
the lip guard and protector which has recently been
patented by a Boston inventor. It consists of a metal
or rubber shell which slips over the edge of the drink-
ing glass and is held in place by the natural spring of
the material. This preventsone’s lips frrom coming in
contact with the edge of the glass and thereby avoids
infection.

A Washington inventor has devised an ingenious
attachment for a mail box. Every time that the door
is opened by the collector of the mail a small movable
sign is changed. This sign, which consists of a card,
is visible from the outside, and shows when the next
collection will be made. There is often considerable
satisfaction to know when a letter which has been
posted will be collected and started on its way. Mail
boxes with small windows with a card showing the time
of the next collection have been used for many years.

A Canadian inventor has devised what is termed
*“The Automatic Second,” for useat prize fights. It is
intended to simplify the work of the seconds in the two
corners, and consists of a hollow iron pillar, to which
are attached swinging brackets carrying a seat for the
pugilist, a basin, and an electric fan. It is arranged so
that all three can be swung outside the ropes when not
wanted. The device is an ingenious one, and it is the
last subject which one would naturally suppose would
claim an inventor.

Srientific Qmerican,

Miscellaneous Notes and Receipts.
Protecting Gelatine Capsules from Dampness.—Ac-
cording to an English patent by Valentine, they are,
either before or after filling, treated with an alum solu-
tion, which is said to protect themm from injury by
moisture at ordinary temperatures.—Neueste Erfindun-
gen und Erfahrungen.

Carbolic acid in the form of lozenges is prepared by
melting on the water bath phenol 95 parts andstearine
soap 5 parts. This mass is poured into cold moulds,
and after solidifying, cut and divided as desired. The
lozenges keep well and are readily soluble in water.—
Neueste Erfindungen und Erfahrungen.

¢ Brilliant Khelidophage,” a medium to clean, shine,
and polish copper at the same time, consists of 1 part
(by weight) of 40 per cent hydrochloric acid, 5 parts of
finely powdered Venetian tripoli, and 4 parts of water.
Another mixture is composed of tartaric acid 4 parts,
tripoli 4 parts, and water 5 parts. With these agents
the article to be cleaned is coated by means of a cloth
rag, rubbing it with a dry cloth until it shines nicely.
By reducing the quantity of water, the above compo-
sition can be made in the form of a paste. —Edelmetall
Industrie.

Regenerating Vulcanized Soft Rubber.—The purpose
of this process is to render rubber waste or old rubber
articles of use again. This is accomplished by dis-
solving the material and separating it again from the
solution.  Suitable solvents have been found to be
aniline, toluidine, xylidine and their higher homo-
logues, at temperatures of 140° to 180° C. After the
solution has taken place, dilute acid is added, whereby
the organic bases remain dissolved as salts in the aque-
ous liquid, while the rubber is eliminated in the form
of a tough mass. It isseparated by decanting, washed
and dried. The solvents employed may also be re-
moved by the. admixture of alcohol. According to
Neueste Erfindungen und Erfahrungen, caoutchoue is
recovered, neither devulcanized nor even only undis-
solved, by this process, which is patented in Geermany
by the Deutsche Gummi Gesellschaft.

Treating Maple to Imitate Rosewood.—To imitate
rosewood, maple is best employed, since its texture ap-
proaches that of the rosewood the closest. According
to Deutsche Drechsler Zeitung, the maple board must
be carefully rubbed down, a handsome color being ob-
tained only if this is attended to. For staining use
anilic acids, a dark red one consisting of roseine 10
grammes, coralline 10 grammes and aniline brown
1'5 grammes dissolved in 1 liter of aleohol, and a pale
red one which is obtained by dissolving roseine 10
grammes and coralline 10 grammes in 1 liter of alcohol.
With this pale red liquid draw the veins on the maple-
plate in distances of about millimeters, using a repeat-
edly divided brush, and fill up the intervening spaces
with the dark red mixture. Before drying is com-
pleted, blend the light and dark stripes with a soft
brush, so that they do not appear too sharply defined.

Red Enamel Color.--The ordinary red vitrifiable color
in various shades is obtained by an equally heated
mixture of ferric oxide and any alumina compound. It
is generally produced in factories, since it plays an im-
portant part in practical enameling. The different
shades are obtained by changing the proportion of the
two fundamental bodies; thus a mixture of 10 parts of
green vitriol and 30 parts of alum gives a coloring
agent which imparts a flesh tint to the enamel. In
order to produce a purple color in the enamel (and all
other vitreous pastes) gold chloride in various com-
pounds is employed. The exceedingly high price which
this coloring medium naturally commands is some-
what offset by its being uncommonly productive, hence
it need only be emploved in small quantities. Never-
theless, this purple pigment is, by far, the most ex-
pensive material of the enameler, a Kilo of the pur-
ple-glass from Geneva costing about 3350 florins. The
preparation of this coloring agent is carried out in
different ways, according to the admixture which is
made to the gold chloride. Sodium-gold chloride is
produced by dissolving ducat gold in so-called aqua
regia (mixture of nitric acid 1 part and hydrochloric
acid 4 parts) in a lukewarm water bath. Evaporate
the solution, which is carefully separated from any
residues of silver chloride, in a porcelain dish to dry-
ness. Mix the dried gold chloride with pure cooking
salt (14 part by weight of the gold originally em-
ploved), dissolve the mixture in water and evaporate
again. For tin chloride-gold chloride, the gonld
chloride procured by the above mentioned directions
is again dissolved in water. Then add a solution of
tin chloride, wash the resulting precipitate on the filter
and dry. The so-called Cassius gold purple, formerly
almost exclusively employed for giving enamels and
other vitreous compositions a purple color, is prepared
by making an admixture to the dissolved gold chloride,
containing both tin protochloride and tin perchloride.
Since the production of this coloring agent is difficult
and laborious, we will abstain from giving the differ-
ent receipts and refer to the special text books, such as
the works of Randau and Ferd Luthmer.—Die Edel-
metall Industrie,

-~
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Science Notes.

A 12-inch shell, fired from one of the American
battleships during the blockade of Santiago, exploded
recently while being handled at Santiago, demolish-
ing a building and killing three persons.

A vineyard on the Moselle which contained only one
acre of ground recently sold for $60,000, which is the
highest price ever paid for vine land in the Moselle ter-
ritory or probably in the whole Rhine district.

Austria has profited by our experience in the Span-
ish warand now owns an ambulance ship named the
‘“Graf Falkenhayn.” It was fitted up and presented
to the government by private gentlemen to commemo-
rate Emperor Franz Josef’s jubilee. It will be man-
aged by the Austrian Red Cross Society.

The editor of the American Journal of Pharmacy,
remarking upon the immunity of certain domestic
animals against particular poisons, suggests that medi-
cinal roots, fruits, and seeds, being rich in nutritive
materials, may economically be turned to account as
food for animals instead of being thrown away as be-
ing of no value after their medicinal constituents have-
been extracted.

In opening Great Marylebone Street, London, to lay
electric cables, workmen came across several elm tree
water pipes in a fine state of preservation, although
they were only a few feet below the surface. These
tree trunks bored through were over two hundred
years old and must have been a part of an old water
conduit. The pipes were blocked with silt, but other-
wise were quite usable.

Prof. Marconi has invented an instrument for ascer-
taining a ship’s position in a fog. when it is within
range of one of the telegraph stations. It consists of a
receiver which can be revolved and which, when point-
ing toward the transmitting station, sets off an electric
bell, thus establishing the bearings as accurately as a
compass can. The instrument is to be tried on the
Channel steamers.

Philadelphia is to have a new park, to be entitled
the League Island Park. It will consist of three hun-
dred acres of low-lying land on the Delaware River,
near League Island. The successful plan for the new
park was drawn by Samuel Parsons, Jr., and includes
lakes, meadows, ball grounds, gardens, footpaths,
equestrian and carriage roads, arbors, bridges, and
restaurants. The place is laid out most admirably.

A Springfield concern has recently built a number of
traction engines for use in Cuba. One of these is said
to have transported a paying load of sixty tons at the
rate of five miles per hour upon the natural soil of the
country. The engine has three high-pressure cylinders
mounted on top of the boiler and drives the rear
wheels by a single reduction gear. The wheels are
composed of steel plate disks cut away so as to form
spokes and having angle iron rings to which the broad
steel tire is riveted.

According to The British Architect, the Thames Iron
Company, who are now constructing the Cape Central
Railway, have contracted to finish the line from Haifa
to Damascus (some 120 miles), crossing the Jordan by
a stone bridge and skirting Lake Tiberias. Damascus
has about 300,000 inhabitants and lies in an oasis fed
by two streams from Lebanon. The company will
also construct a breakwater in the bay. The line will
eventually go on to Bagdad and form part of a trunk
route to India. A narrow gage line from Beyrout
already reaches Damascus.

At the Geographical Congress at Berlin, this sum-
mer, the languages to be used will be limited to Eng-
lish, French, German and Italian. A writer in the
review published by the Madrid Geographical Society
protested against the exclusion of the Spanish lan-
guage in view of the fact that it was spoken by most of
the discoverers and colonists of a large part of the
world. It says if more geographers were able to read
Spanish they would not from tinie to time bring forth
facts as new which were printed in Spanish books
two or three centuries ago.

It seems pretty well authenticated that the human
voice is capable of starting an avalanche. James
Perchard, Clerk of the State Court of Appeals of one
of our Western States, was mining some years ago in a
mountainous region. The snow had fallen to an un-
usual depth, and miners moving from one cabin to
another were warned to look out forslides. He stopped
on one of his trips at the cabin of an acquaintance and
took dinner with him and his wife. At the close of the
meal his host urged him to stay awhile, but he felt
nervous and started on his journey. Crossing the
canyvon, he looked back at the cabin where the man
and his wife were standing at the door. He waved his
hand and shouted goodbye. Hardly had the echo of
his voice died away before a muffled noise struck his
ear—a noise like the boom of a cannon—and in five
seconds the cabin was buried under fifty feet of snow.
Assistance was sunnmoned, and finally the two dead
bodies were taken out. There is little question that
under certain conditions the vibrations of the human
voice will produce an avalanche.
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THE OLD LINE-OF-BATTLE SHIP ‘“PENNSYLVANIA.”
Our sense of the marvelous has been so dulled by
the swift-succeeding triumphs of naval science that few
of us realize, if we ever stop to think, what prodigious
strides have been made in the past half century of war-
ship construction. It is only at such a time as the
present, when, with the tumult of battle still in our
ears, we turn from the sight of our swiftly moving and
destructive modern fleets to the contemplation of the
sluggish wooden frigates and three-deckers from which
our forefathers fought the enemy, that the full force of
the contrast comes home to us. Yet it must be admit-
ted that while in speed, figzhting power, and defensive
qualities the modern ship of steel is incomparably
superior to her wooden prototype, in point of pictur-
esque beanty the older type is heyond comparison.

Of her type and time, the old line-of-battle ship
‘* Pennsylvania,” launched after fifteen years of build-
ing in Philadelphia, on the sixteenth day of July, 1837,
was the grandest example ever built by this govern-
ment, and, as it turned out, was a luxury too dear for
fitting maintenance ; for excepting her brief cruise of
five days from Philadelphia to sea and into Norfolk,
her years of usefulness were spent in performing the
prosaic duties of a receiving ship.

The accompanying drawing of this noble ship was
made from the original plans on file at the Navy De-
partment ; those who are familiar with the subject
will agree that it is one of the most successful repre-
sentations of a three-decker under full sail that has
ever appeared. Built of
wood throughout, 210
feet in length, 58 feet of
beam, with bows as
bluff as her seamen’s
ways; her sides of heavy
vak, proof at a mile to
aer own gun-fire, vary-
ing in thickness from
18 inches at the spar
deck to 32 inches at the
waterline, and pierced
upon her four fighting
decks by one hundred
and twenty smooth-
bore, muzzle-loading
cannon ; with two full
acres of canvas spread
out aloft on masts that
were as long as herself ;
designed for a comple-
ment of over eleven
hundred souls-—she
must, in truth, have
been a sight to gladden
a sailor’s heart as she
bowled along under
royal stunsails, her bul-
warks Dbristling with
cannon, her bulky sides
aswell as if with con-
scious dignity as they
bore aloft her tapering
masts that towered
heavenward glistening
with their pyramids of
whiteness.

In days when wood
was the material of con-
struction, it was no easy
task to build the hull
of a ship of nearly 5,000
tons displacement
which should be capa-
ble of mounting a bat-
tery of 120 guns, and
carrying aloft some two
acres of canvas. Al-
though only the best
selected oak was used,
the various timbers of
the hull had to be of
enormous size, and the
impossibility of securing
single sticks of the
length required led to
an elaborate system of
splicing and scarfing,
the joints being arrang-
ed so that as few as
possible would ocecur in
any given section
through the vessel.

' h e accompanying
diagram, for which
we are indebted to
London Engineering,
shows the method of
construction of Nel-
son’s flagship, the ‘“Vie-
tory,” on which he lost
his life while leading
his fleet to victory at

From a drawing by R. G. Skerrett,

plement, 1,100 officers and men.
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CROSS-SECTION OF A THREE-DECKER.

THE OLD LINE-OF-BATTLE SHIP “PENNSYLVANIA.”

Dimensions: Length, 210 feet; beam, 58 feet; draught, 2516 feet; freeboard, 82 feet; sail spread, over two acres; height of main truck above water-

line, 210 feet; width from tip to tip of lower studding sails, 198 feet. Displacement, about 4 700 tons. Maximum Speed, 12 knots. Com-=
Protection : Sides, 32 inches oak at waterline, 18 inches at spar deck. Armament : Sixteen 8-inch
shell and one hundred and four 32-pounder shotguns, Maximum effective range of guns, 2,000 yards. Launched July 16, 1837.
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the memorable battle of Trafalgar. It is fairly re-
presentative of a first-rate of the early part of this cen-
tury, and gives an impressive idea of the great massing
together of timber that was necessary to give the
needed strength. Even as it was, the old men-of-war
showed structural weakness, frequently hogging at the
ends—the old ¢ Vietory ” herself, now stationed at
Portsmouth,England, being fully 12 inches lower at the
ends than in the middle. It will be seen that the cross
section of the hull, especially of the submerged por-
tion, varies greatly from that of a modern warship.
The flat floor extends only .about 8 feet on either side
of the keel, when the hull begins to round up ina
great continuous sweep to the level of the middle deck,
the sides having a ‘‘ tumble-home” of 7 feet from the
waterline to the quarter-deck. From the middle deck
the contour of the sides is concave. This form above
water was discontinued when the era of the steel ships
came in; but it has been revived in the French navy,
and.is seen in a very pronounced form in our own
‘“Iowa™ and *‘ Brooklyn.”

The keel consisted of massive single timbers 20
inches square, and was laid in as great lengths as
were procurable. The frames were 18 inches deep in
the floor, 12 inches at the waterline,and 8 inches at
the quarter-deck. The bull was double-planked, the
outer planking being 6 inches thick on the floor and
bilges, from which it increased gradually to 12 inches
at the waterline, reducing again to 6 inches at the
middle deck, above which it was 4 inches in thickness.
The inner planking
varied from 4 to 8
inches, the latter being
the thickness at the
waterline. Upon the
inner planking was
laid a system of
‘‘riders,” which varied
from 12 to 18 inches in
depth, and extended
around the interior of
the hull, forming a sort
of interior framing, add-
ing immensely to the
strength and stiffnessof
the structure. The
whole shell of the ship
thus laid together was
secured by innumerable
bolts and treenails, the
bolts being from 3 to 4
feet long and passing
from the outside plank-
ing to the inner face
of the riders. The tree-
nails were long oaken
pins, which were driven
through the frames and
both layers of plank-
ing, and were secured
in place by splitting
their ends and driving
wedges tightly into
them.

The various decks
were carried on oak
beams which varied in
depth from 16 inches
on the orlop-deck to 10
inches on the quarter-
deck. Support was
given to the beams
amidships by massive
oak pillars, a row of
which extended con-
tinuously do wn the
center of each deck. At
the sides the beams
rested upon chocks
which were bolted to
the frames. The hull
was stiffened against
distortion or racking in
a vertical plane by
‘“hanging knees,” mas-
sive vertical angle pieces
of oak, which were
bolted to the beamsand
to the sides of the hull,
and similar stiffening
was afforded in the
plane of the decks by a
system of knees that
tied the beams to the
sides of the hull and
lay flat against the
under side of the deck.
All the bolts holding
the knees to the sides
passed through to the
outer planking.

There were five decks,
named as shown in the
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diagram. The battery was disposed in broadside upon
the upper, middle, and lower decks, the last named
being the strongest deck and devoted to the heaviest
guns. The orlop-deck was used as the ‘‘cockpit,” or
operating room, during an action, its location below
the waterline rendering it safe from the enemy’s shot.
It was a dismal quarter, faintly illumined by the light
of a few small dead-lights, assisted by the horn lanterns
in vogue in those early days.

The guns were mounted on rude wooden carriages,
and they were traversed and run up to the firing posi-
tion by means of rope tackles secured to eyebolts in
the deck and sides of the vessel. Solid shot was used
against the hull and chain
shot against the rigging.
At close quarters the guns
were usually double or
even treble shotted, while
grape-shot was used with
deadly effect in sweeping
the crews away from the
guns.

The ecrowded condi-
tion of the decks on ships
like the ‘‘ Penusylvania,”
which carried over 1,100
men, involved a frightful
carnage when ships were
fighting at such close quar-
ters that the muzzles of the
guns frequently touched
the sides of the enemy’s
ship. The maneuvering
was mainly directed to
gaining and keeping the
‘“ weather gage” (to wind-
ward) of the hostile fleet,
and the most destructive
work was done with a rak-
ing fire. To rake the ene-
my it was necessary to sail
past his bow or stern (pre-
ferably the latter) and pour
in a broadside down the
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driver. A few blows are, however, given by the
monkey when the pile has attained the desired depth,
in order to secure the necessary consolidation, and the
gas pipes are then drawn out in order to serve for
driving another pile.
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THE RADIOPHONE AT THE ELECTRICAL EXHIBITION.

Interest in the electrical show at the Madison Square
Garden, in this city, continues unabated. On May
13 the first exhibition of an improved form of wireless
telegraphy took place, which attracted considerable
attention on account of its novelty and simplicity. It
is an apparatus for transmitting varied heat waves in

P
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reflector is placed a glass bulb holding a small quan-
tity of carbonized filament (this will be seen enlarged
at right of the picture). From this bulb a tube runs
through the back of the reflector and is connected by
a rubber tubing to small ear phonograph tubes.

At the time we heard it a cornet was playing in front
of the transmitter; the notes came out clear and dis-
tinet in the parabolic receiver about 3850 feet distant,
and about one-third asstrong in volume as the sound
heard in the ordinary electric telephone receiver. The
fluctuation of the temperature of the fiber in the bulb
due to the variable impinging heat waves causes like
fluctuations of the volume of air in the bulb which acts
upon the drum of the ear.
The light is only projected
for brief intervals at a time,
as a continuous heating of
the carbonized fiber re-
duces the sound. The in-
struments are placed in
the regulation telephone
booths, one side of the
booth being partly open to
allow the electric light
bean to freely pass. It is
said that signals and
speech have been transmit-
ted a distance of two miles,
from a vessel to the shore,
by means of larger and
more powerful search-
lights.

00

New Port for Montevideo.

The Hon. W. R. Fineh,
United States Minister to
Paraguay and Uruguay,
informs us that a contract
for building a new port at
Montevideo for Uruguay is
to be given out. The
amount of money required
to complete the job will

full length of crowded
decks. In some of the
most fiercely contested
battles a single ship would lose as many as 500 men.

One of the most striking features of the old battle-
ships was their enormous sailspread, the * Pennsyl-
vania” havingoverjtwo acres at|her disposal. The masts
and yards were of vast dimensions, such as are never
seenin the present day. Not content with yards that
were in some of the French ships 120 feet in length,
smaller spars, known as stunsail yards, were fitted to
slide out in iron rings secured on the ends of the yards
and thus extend the stretch of the sails by as much
as 70 to 90 feet. The stunsails are shown very clearly
in the drawing of the ‘‘ Pennsylvania.”

The great size of her spars may be judged from the
following dimensions: The end of the jibboom was 124
feet from the cutwater. From the keel to the main
truck was 235 feet, and it was 198 feet from tip to tip of
the main studding-sails. The main yard was 110 feet,
main topmast yard 82 feet, main topgallant yard 52
feet, and the main royal yard 36 feet in length.

It is impossible to state exactly the power of the
old smoothbores of that early day ; but probably the
8-inch guns were capable of penetrating about 18
inches of oak at 1,300 yards, and
the 32-pounders 24 inches. The

THE

RADIOPHONE—A NEW FORM OF WIRELESS TELEGRAPHY,

a beam of light to a receiver capable of reproducing
the highest sound vibrations with accuracy.

Referring to the illustration representing the way
the apparatus is arranged, there will be noticed on the
left the generator, next to it a rheostat for adjusting
the supply of current to the arc light located inside of
a parabolic reflector fixed to project a parallel beam of
light in the usual way. A shunt wire runs from each
terminal arm of the carbon holder to a knife switeh,
and from that one wire goes to the base of the usual
telephone transmitter arm, while the other is connect-
ed to a small resistance box with a regulating switch to
adjust the strength of the current to the transmitter.
From this resistance box the wire is connected to the
other side of the transmitter. Instruments located in
this shunt circuit indicated a current of four or five
amperes with a voltage between forty and fifty.

When the transmitter is vibrated by the sound of the
voice, or of a musical instrument, the current flowing
through the shunt circuit varies to correspond, and
this varies the main current, passing directly between
the carbons. In the focus of the receiving parabolic

not be far from $10,000,-
000, and he believes the
government, of Uruguay
will give American capital-
ists and contractors more than an equal chance of
obtaining the contract for building a port. Contract-
ors may commmunicate with him at Montevideo, and
the information as to what is required is also on file
at the State Department at Washington.
_— e or—
ANIMAL COMMUNITIES.
BY C. F. HOLDER.

The schooling, swarming, herding or flocking of
animals presents a fascinating subject, and the causes
which govern the various movements constitute an
elaborate study. Recently the writer while duck
shooting in a California tule swamp became so inter-
ested in the flocking of birds that he forgot the ducks.
Before the blind extended hundreds of acres of tule
swamp which resounded with the notes of the black-
birds. As the sun rose, there was a concerted move-
ment among the birds, and as near as could be judged
from five hundred to one thousand birds would rise,
as though a signal had been sounded, and sweep on,
filling the air with their sounds, then as suddenly drop
into the tules on the edge of the swamp. This ap-

peared to be the rendezvous, as

maximum effective range was
less than 2,000 yards. The rate
of fire depended largely upon
the rig of the carriage and train-
ing of the crew, and it is safe to
say that the average fire was not
more than one shot per minute.
_— ee—

A NEW and expeditious method
for driving piles is described in
the instructions as to technical
works for the Russian Engineer
Corps. On two sides of the pile
to be driven are made longitud-
inal grooves of sufficient width
and depth to receive ordinary
iron gas pipes of 1 inch or 114
inches diaweter, terminating in
uozzles like those of hose pipes,
and turned toward the point of
the pile, being fixed to it by
light staples, while the upper
ends are connected by gutta per-
cha pipes with a force pump
capable of injecting water under
a pressure of five atmospheres—
71 pounds per square inch. Itis
said that the outflow of this
water at the point of the pile
causes the latter to sink three or
four times more quickly than it
would under the action of a pile

though some general officer was
appointing the birds to certain
farms and ranches for the day,
as from this spot other divisions,
each composed of hundreds, rose
as one bird, flying off in different
directions—a proceeding which
was kept up for several hours
until every ranch within five
miles must have received its
flock of red- winged blackbirds.
Many of the birds appear to
form in flocks at the time of
migration. The Pacific brown
pelican is prone to fly in flocks
of from ten to fifty, while its
cousin of the Gulf of Mexico is
to some extent a solitary bird.
Among the fishes the swarm-
ing or schooiing is particularly
noticeable. The herrings, sar-
dines and their allies are always
banded together, in all proba-
bility for mutual support, and
thestudy of a school is an inter-
esting pastime. The fishes seem
governed by some one impulse,
and the greatest order is pre-
served ; the school hurrying up,
down, or to the side as a single

A SNAKE-INFESIED REGION IN OREGON.
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fish. Yet this schooling is often
their undoing. The writer has
seen a small seal so intimidate a
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large school that they were concentrated into a ball of
living fish not ten feet across. The seal swam around
them with great velocity, preventing their escape, occa-
sionally dashing into them with wide-open mouth.

The California barracuda is always found in schools,
filling the water for acres. The Gulf of Mexico species
is a solitary fish. In the Pacific the yellow-tail schools
often cover the water for acres, then breaking up
into pairs or trios. So with the horse mackerel ; thou-
sands frequently being found schooling.

Among the mammals the collection of vast numbers
is best illustrated by the American bison, which was,
and which now, owing to the most outrageous vandal-
isin ever perpetrated in a civilized land, is almost ex-
tinet. The bison fairly covered miles of country, pre-
senting a marvelous sight.

The most extraordinary collection of animals to be
seen in America are the fur seals which gather at the
Pribylov Islands in spring, at the breeding season, later
going to sea, and south in February and March, as
far as the Santa Barbara Islands, several having been
observed at Santa Catalina during the present year, a
sea migration of many hundred miles being taken each
year.

A very similar movement is seen among the pen-
guins of the South Pacificislands. At times what is'sup-
posed to be millions of birds are found on the islands;
later they disappear completely, making an ocean
trip to some unknown land or sea for unknown pur-
poses and reasons. . .

This herding or collecting of large numbers is not
so common among reptiles, though in certain localities,
as illustrated by the accompanying photograph, snakes
congregate in large numbers. In Montana a singular
cleft in the rocks has been famous for years for the
snakes of all kinds which seem to have chosen it as a
home. It is of unknown depth, and so snake-infested
that no one has had the temerity to probe its interior.
Yet every fall quantities of snakes from long distances
away have been seen proceeding in this direction,
finally entering the hole in the ground, recognizing
the place and location as a favorite one for winter
hibernation. At the time of these gatherings the place
‘presents a sight that might have been the inspiration
of Dante in some of his weird conceptions, the rocks
being literally covered with snakes.

More remarkabie still for its myriads of snakes is the
region about Klamath Falls, Oregon. The writer is
indebted to Mr. Castle, the postmaster of the town,
for the photograph, which he states does not do justice
to the actual eondition of affairs, showing, as it does,
but a small section of the snake-infested region. The
town stands upon the bank or near a little river which
for some reason has an attraction for these snakes or
is peculiarly adapted to their requirements. Possibly
birds which prey upon the snakes are for some reason
scarce at this point, and the reptiles have had no in-
terruption for years. Be thisas it may, whatever may
be the cause, the land along the river front is without
exaggeration fairly alive with snakes that are heaped
one upon the other, in groups, singly, in rows, lines
and masses. One might well believe that the forms
shown in,the acecompanyingillustration were cunningly
arranged to convey the idea of numbers ; but they were
photographed as they were found, and Mr. Castle in-
formed the writer that by selecting a place later in
the season many more could be shown.

The snakes hibernate here through the winter in
holes and crevices adjoining the river bank, and in
obedience to the warm sun of spring crawl out and
bask in its rays ; covering the ground with their slug-
gish forms and presenting a scene so remarkable in its
entirety that it might well be considered the result of
a distorted imagination. The snakes, fortunately, are
perfectly harmless, and make little or no demonstration
when approached, paying no attention to the photo-
grapher. '

An Invention Wanted to Utilize Fog.

Mr. Herbert Earlscliffe, of Santa Barbara, Cal., has
communicated to the Weather Burean, through the
Chamber of Commerce of Los Angeles, a suggestion
relative to fog that should call forth all the inventive
genius of America. Mr. Earlscliffe says :

*‘In California there are vast areas of valuable land
where the water supply is insufficient. Nature has en-
deavored to correct this by sending in heavy fogs laden
with moisture, and it only remains for the ingenuity of
man to utilize this. These fogs generally come in from
the ocean at night during the dry summer months,
when most needed, but are dissipated early in the
norning by the sun. Here is ample moisture brought
o our very doors if we could but discover some simple
and practical method of condensing or precipitating it
on a large scale.”

It certainly is tantalizing to think of thisimmense
quantity of moisture present and visible but unavail-
able. Neither science nor art, at present, can suggest
any feasible method of causing this fog to descend in
refreshing dropsof rain. On theother hand, the green
vegetation at the summits of many mountains has often
been observed to be due essentially to cloud or fog and
not to rain ; it may, therefore, be hoped that along the
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coast of California some device will soon be introduced
that shall catch the fog particles as they float along
and force them to trickle down in gentle streains of
water so as to moisten the earth. We do not propose
to condense or precipitate the atmospheric moisture in
the ordinary sense of those words, but simply to catch
it as the leaves of the trees do. We recall the so-called
drip from every rock and twig on the summit of Table
Mountain at Cape Town, and especially on the summit
of Green Mountain in the island of Ascension, and the
dampness of the rocks on Pike’s Peak, and we cannot
doubt but that in many spots throughout the globe
vegetation is kept alive by the small amount of moist-
ure that is caught on the leaves, and dripping thence

"to the ground is soaked up by the roots of the plant.

In fact, there are several plants whose leaves and
branches are so arranged as to facilitate drip and the
collection of moisture by this process. What is needed
by the agriculturist on the California coast is some sim-
ple mechanical arrangement by which the quantity of
fog parficles shall be intercepted as they flow past any
given plant, and shall be forced to drip or glide down-
ward into the ground at the root of the plant. Any
fan-shaped arrangement of sticks or slats that increases
the area exposed to the fog should apparently increase
the quantity of moisture carried down to the roots.
Mechanical devices, the explosion of dynamite, refrig-
erating apparatus, and other analogous devices are
likely to be too expensive in comparison with the re-
tuarn they make.—Monthly Weather Review.

— i« —

Some German Acetylene Statistics.

Two of the German acetylene journals have becomne
interested in the statistical side of that industry, and
have collected and published considerable data upon
the subject. One of these journals, Das Acetylen
(February 25), sent out 52 blanks and received 37
answers, from which, with collateral information, the
following figures were derived.

In 1898, in the German acetylene apparatus shops,
there was sold:

GENerators .....ooo. sieierirnercanionanncenaioisnes ooe 6,451
Burner capacity of each generator 1 to'300
Total burnercapacity... .... ........... . 112,355
Candle power of buruers in Hefner candles. .. 10 to 60

Candle power of burners in Hefner candles, total.. 3,182,100
Average burner capacity of generator ......... ........ 17

Average candle power of burner in Hefner candles..,. ... 28

The demand was greatest for apparatus having a
capacity of 15 to 30 burners.

Upon the basis that the generation of one Hefner
candle (0'888 English candle) requires 0-0265 cubic feet
of acetylene, the above capacity of 3,182,100 candles
would require the consumption of 84,325 cubic feet of
acetylene. If one pound of carbide generates 48 cubic
feet of gas, there was therefore required a supply of
17,567 pounds of carbide per hour, or,on a basis of a
yield of 4'46 cubic feet per pound, an hourly consump-
tion of 19,000 pounds of carbide. Counting 1,900 burn-
ing hours per year, the yearly demand for carbide was
respectively 16,688 and 18,050 short tons. Taking the
price of carbide at 4 cents per pound, or $80 per ton,
we see that the sales must have aggregated, for 16,688
tons consumption, about $1,335,040; this sum doubles

itself when we consider that but about half the Ger-

man and Swiss production of carbide is used in these
countries, and therefore that at least $2,770,000 worth
of carbide was turned out during 1898.

Generators having a capacity of 25 burners are
most in demand, and most of this size are sold. The
average price being $125, and 6,451 of these being sold,
would bring the totalup to $806,375. Calculating that
one burner costs 25 cents, the 112,355 burners going with
these generators will cost $28,089. The carbide works
and acetylene apparatus manufacturers in Germany
therefore did a business in 1898 amounting to $3,604,464.

The nine largest acetylene firms in (Germany have a
capital of $1,122,500; and the smaller firms, having a
capital under $25,000 each, will agregate $153,750, mak-
ing a grand total of $1,276,250. There are 1,020 men
employed in the shops.

The practice seems to be to make the distribution
pipes not so strong as ordinary city gas pipes above
1'5 inches diameter, and to have them with but one-
third the cross-sectional area forthe same service. The
valves and fixtures are made of brass, red castings (75
to 80 per cent copper), white metal and iron ; practice
has shown that the fear formerly existing as to the
formation of explosive acetylides of copper has no
foundation.

For generator construction, with few exceptions,
leaded iron is used, the plates being from 063 to 01016
inch in thickness (Nos. 10 to 12) : in one case, a pressure
generator, the walls were from 023 to 0'58 inch thick.
One firm reported the following weight of plate used :
16 flamne generators, 0°039 inch ; 30 flame, 0°058 inch ;
100 flame, 0°078 inch; 150 flame, 0°'117 inch ; above
this, 0156 to 0175 inch. Another firmm does not 2o below
0058 inch plateseven for three to six flame generators.
All firms offer the forked burner, some entirely of stea-
tite, and others with steatite heads only, and either
angular or of horseshoe shape. In answer to the query
as to how many feet of pipe had been laid, seven firms
answered that they had putin 533,000 feet of from 4
to 8 inch pipe. -
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THE EFFICIENCY OF THE BICYCLE.*

The object of this paper is to call attention to a few
interesting points in connection with the efficiency of
the bicycle.

In the present investigation no attempt has been
made to treat the bicycle under road conditions, but
simply as a machine ; and the efficiency tests therefore
have been conducted along the same lines and with
practically the same apparatus as that used by Mr.
Mack, and described in his paper before the American
Society of Mechanical Engineers.

The apparatus, as shown by the photograph, con-
sists of a 10-inch I beam, 15 feet long, planed smooth
on top, mounted at a convenient height and carefully
leveled.

At one end of the beam is fixed a pulley, over which
runs a piece of indicator cord carrying a scale pan and
attached by wires to the rear axle of the wheel. Sus-
pended from the seat post is a frame made of ordinary
inch pipe and carrying a shelf 3 feet long. This shelf is
placed a sufficient distance below the beam to insure
the perfect balance of the wheel when a load of 150
pounds (representing the weight of the average rider)
is placed upon it.

The bicycle is now used as a hoisting machine,
known weights placed in the scale pan at the rear of
the machine being raised by placing other weights in
the pan attached to the pedal. These latter weights,
which drive the wheel forward through a short dis-
tance, are taken from the shelf, thus keeping the total
load on the wheel constant. As weights are trans-
ferred to the pedal pan the balance of the wheel
is maintained by adjusting the remaining weights on
the shelf.

As the effective radius of the ecrank varies very
slightly for a distance of some ten degrees on each
side of the horizontal, it may be assumed as practi-
cally constant during this portion of a rotation.

The apparatus thus represents a rider, weighing 150
pounds, sitting upright and gradually throwing his
weight from the seat to the pedal, in order to propel
the machine.

The total efficiency of the wheel is now determined
by ascertaining the energy expended in one revolution
of the pedal and the corresponding work done in lift-
ing the weight drawn over the pulley at the rear. The
difference between the two must be due to the friction
of the intervening parts of the machine.

If B equals the circuimnference described by the center
of the pedal pin and P equals weight on the pedal, then
B P equals the energy in inch-pounds expended in one
rotation of the pedal pin.

If R equals ratio of large to small sprocket and 4
equals circuinference of tire, then R 4 equals distance
passed through by the machine for one revolution of
the pedal pin.

Letting M equal the resistance overcome, which
would equal the weight placed on the pan at the rear
of the machine, divided by the efficiency of the pulley,
then M R A would equal the actual work accom-
plished.

The efficiency would be determined by the fraction

MRA

B P

Fig. 1 shows the results obtained from two wheels of
the same make and grade, these particular curves be-
ing chosen as they give practically the same maximum
efficiencies.

The full line is the efficiency curve of the chainless
wheel, and the broken line of the corresponding chain
wheel.

Fig. 2 shows some very interesting facts. The upper
or full line curve shows the results obtained from a
special racing wheel gotten out for the use of a man rid-
ing for thecompany. It was understood that the bear-
ings were specially ground, and everything done to
make the wheel represent the best possible conditions.
It was very light in construction, and carried 134-inch
tires. The wheel had been ridden only a few hundred
miles, and before being tested was specially cleaned
and oiled.

In a test of a $50 and a $75 wheel, both from the
samne factory, and in the best possible condition, the $75
wheel showed a higher efficiency by about 7 to 10 per
cent.

A wheel of high grade taken direct from the factory in
which the sprocket wheels and chain were apparently
rough in finish, gave a very irregular efficiency,
which was far from satisfactory. After having the
wheel ridden a few hundred miles it was again placed
upon the testing machine, and showed from 5 to 10
per cent higher efficiency.

Another test was made on a wheel representing the
best practice in bicycle construction and method of
protecting bearings, after it had been exposed for some
time to the rain. The wheel was frequently left lying
out in the rain for hours, and received no care. The
curve showed a remarkable efficiency, and, while the
average was far lower than that of the corresponding
wheel in good condition, vet it would indicate that the

* By Robert H. Fernald, M.E., Member Civil Engineers' Club of Cleve-
land. Read before the club, February 14, 1809,
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bearings had been but little affected by such usage.
The chain, while slightly rusted, was entirely free from
mud and dirt, which undoubtedly accounts in part for
the remarkable showing.

Besides the tests on general efficiency, a few special
tests have been made. Among the results of greatest
interest are those obtained from the sprocket tests.

All the combinations obtainable with eight, nine,
and ten-tooth rear sprockets and from

Seientific dmevican,

which the taxation of patent rights was interdicted, was
referred to in the SCIENTIFIC AMERICAN of October 29,
1898.
AN IMPROVEMENT IN CHEMICAL FIRE-
EXTINGUISHERS.
In the accompanying engraving, an apparatus for
extinguishing fires is illustrated, which is connected
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water-supply is opened to permit the water to satu-
rate the chemicals contained in the cartridge. The
water containing the dissolved chemicals is then dis-
charged through the hose.

In the fire-extinguisher illustrated in Fig. 1, the
chemicals contained in one cylinder are first used ; and
when these are exhausted, the contents of the second
cylinder are used. It is for this purpose that the ar-

rangement of valved pipes already referred

twenty to twenty-five teeth, inclusive, on
the front sprocket were tested.

Fig. 3 shows the results obtained from a
combination of a twenty-tooth front with
the eight, nine and ten rear. The dotted
curve represents the efficiency resulting
with an eight-tooth rear. The broken line
represents that obtained with the nine-
tooth rear, and the full line the correspond-
ing efficiency for the ten-tootn rear.

The average of the preceding combina-
tions shows that while a slight irregularity
seerns to exist for the smaller loads, the
effect for the higher pressures is very ap-
parent, and shows for the average maxi-
mum values that the nine-tooth rear has an
efficiency equal to 987 per cent of that of
the ten-tooth, and the eight-tooth an effi-
ciency of 98:6 per cent of that of the nine-
tooth. The eight-tooth would then show
an efficiency of 97'5 per cent of that of the
ten-tooth.

to has been devised. If it be so desired, the
water can be used directly from the hydrant
by closing the valves in the pipes leading
to the cylinders and opening the valve in
the supply-pipe.

This fire extinguisher has been patented
by Abram H. Van Riper and Patrick F.
Guthrie, Nutley, N. J.

—_— esoo—————

Nor every one isaware that the opening
years of the next century will witness the
completion of the first milliard of minutes
since the beginning of our chronology.
From approximate calculations it would
seem that the one billionth minute will
be reached at 10:40 A. M. on April 30,
1902.

An Educational
For some time past educators have felt

the need of a catalogue of popular scien-
tific papers. Mr. J. C. Packard, M.A., has

Index,

It has been often asserted that the tire is
the most important factor affecting the effi-
ciency of a wheel, and that the amount of
inflation would hide all other possible
chances for variation in efficiency. . While no attempt
has been made ‘in these tests to go into this question
in detail, yet just at the close of the other experiments
a few interesting results were obtamed along this line
(see Fig. 4).

It is the present intention to make tests with wheels
running at different speeds, and also when the wheels
are forced to run over different obstruc-
tions made to represent road conditions as S
nearly as possible, the power required to ‘
drive the wheel being determined by a dyna-
mometer.

It is also probable that a pedal dynamo-
meter will be constructed to register the act-
ual force exerted on the pedal by the rider
when the wheel is in regular road service.

A NEW CHEMICAL FIRE-EXTINGUISHER.

with a water supply and is provided with receptacles
containing chemicals which, when dissolved in water,
produce a fire-extinguishing solution.

Fig. 1 is an elevation of one form of fire-extinguisher.
Fig. 2 is a view showing another form.

The fire-extinguisher illustrated in Fig. 2 consists of
a cylinder provided with a cover and connected, by

There are many other points of interest,
among which are the duration of cone and
ball bearings, the effect of vibration of the
frame and the efficiency of different makes
and grades of tires under increase of speed.

These different points will be investigated
as time permits, and a series of results ob-
tained which will be far more complete than
those presented in this paper.

Taxation of Copyrights,
An attempt of the Comptroller of the
State of New York to tax copyrights has
been defeated. A tax for the year 1897 was

1

prepared such a catalogue, with special re-
ference to the instructor, librarian and
pupil. This catalogue, which is now ready
for distribution, is published under the
auspices of the Science Committee of the Brookline,
Mass., Educational Society, of which Mr. Packard is
the chairman.

The booklet comprises forty pages and is small
enough to go in the vest pocket. The subjects, which
have been selected from the SCIENTIFIC AMERICAN
SUPPLEMENT, are classified under such heads as

‘“ Arch&ology, the Science of Antiquity,”
=3 “ Facts About Familiar Elements and Sub-

{ stances,” ‘“ How to Make Things,” ‘ How
Things are Made,” *‘ Transportation,” ete.

The Current Supplement.

The current SUPPLEMENT, No. 1221, is of
extraordinary interest ; the first page article
is “The New German First-class Battleship
¢Kaiser Friedrich III.’” It is accompanied
by a spirited picture of the vessel at sea.
“ The Palatine Hill of Rome” is illustrated
by many excellent engravings showing the
present condition of the ruins and by a
clear plan. The text teals with all of the
principal remains. Wilsons ‘‘Prehistoric
Art” is the conclusion of a review of an
important book, and is accompanied by
nine most interesting engravings. ‘‘ Wave
Action in Guns” is an article by F. H.
McGahie, M.E., and is referred to editorially
elsewhere. Other articles are ** British Coal
Supplies,” “ Electric Hacks at Paris,” ** The
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Chain and Chainless Bicycles.

imposed by the State Comptroller upon the A. J.
Johnson Company, publishers of ** Johnson’s Universal
Cyclopedia,” and in proceedings to determine the va-
lidity of the assessment, the main objection to it was
that the company’s property was nearly all invested
in copyrights, and that these were not taxable. The
Court of Appeals, in opinions by Judges Vann and
Gray, has unanimously reversed the decision of the
Third Appellate Division, which affirmed the deter-
mination of the Comptroller. The court holds that
copyrights are not taxable as property, but stand upon
the same basis as patent rights, and are exempt from
taxation.

The very important previous decision of the court
in the case of the Edison Illuminating Company, in
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Special and Common Bicycles.
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Effect of Inflation of Rear Tire.

10-tooth Rear Gear,

THE EFFICIENCY OF THE BICYCLE.

means of a valved pipe, with a water-supply pipe ex-
tending upwardly through the building. At its bot-
tom the cylinder is connected with a hose. The cylin-
der is designed to hold a perforated cartridge contain-
ing suitable chemicals, such as ammonium chloride
and sodium chloride, mixed in proper proportions.

In the extinguisher shown in Fig. 1, two cylinders
are employed, connected by valved branch-pipes with
a water-supply pipe leading to a hydrant. The covers
of these cylinders are connected by bails so that they
may be quickly removed in recharging the cylinders.
At their bottoms the eylinders are connected with a
discharge pipe to which a hose is attached.

In the operation of the form shown in Fig. 2, the
valve in the pipe connecting the cylinder with the
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Love Gifts of Birds,” ** Cultivation of the Vanilla Bean
in Mexico,” ete.
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RECENTLY PATENTED INVENTIONS.

Agricultural Implements.

DEVICE FOR GATHERING FRUIT.—JorN H.
CruuMB, Osage City, Kan. By means of this device the
labor of carrying beavy baskets or bags around over the
fruit-treet is saved ; and the work is thus lightened and
expedited. The device comprises a sheet of flexi-
ble material having a central opening and provided
below the opening with a number of loops of flexi-
ble material, crossing one another. The fruit is cast
upon the sheet and passes through the opening to
the first loop, and thence to the next loop below,
and so on until the ground or a receptacle is reached.
The fruit can in this manner be gathered without being
bruised.

PLOW.—WiLLiaAM B. GrAY, Ashland, Ore. This
plow is especially adapted for hillside-work, and is so
constructed that either one of two plows may be raised
or lowered independently, and the line of draft directed
to accord with the draft-line of the plow brought into
operation. The plow comprises a frame mounted upon
wheels independently adjustable. Two plows are piv-
otally mounted in the frame and can be swunginto and
out of operative position. At the rear of the frame a
trail-wheel is mounted on a swinging support, whereby
the wheel can be brought into alinement with either
plow.

SELF-FEEDER FOR THRESHING-MACHINES.—
HENRY KI1STER, Mortison Mo. The bundles are thrown on
a vibrating bed on each side of a straightening-blade,
and are fed forward by the joint action of the vibrating
bed with teeth and stationary toothed arms, being
straightened as they move forward by the broad longitu-
dinal blade. When the bundlesreach a certain portion
of the feeder, they pass into a vibrating hopper provided
with forwardly-inclined teeth, which feed the bundles
down to the threshing-cylinder, the bundles being cut as
they descend through the hopper by the shearing action
of the cutting blade above. The bundles are thus rap-
idly and evenly fed to the threshing-cylinder without
choking the working parts.

Electrical Apparatus,

TELEPHONE-TRANSMITTER.—JaMEs H. SPEN-
CER. Manhattan, New York city. The transmitter has a
diaphragm composed of two thin digks, with layers of
tissue between the disks, the layers being secured to-
gether only at the center. The double diaphragm rigidly
heid in place is vibrated only by the sound.waves, and
can vibrate only in sympathy with this influence. The
transmitter, as a result, varies the electrical current in
harmony with the sound-waves on account of the accu-
racy of its vibrations. The sound is, therefore, entirely
transmitted and reproduced in the natural tone.

Engineering-Improvements,

STEAM-ENGINE.—ALEJANDRO STEPHENS, Guada-
lajara, Mexico. In this engine a high-pressure piston is
provided, which is surrounded by an annular low-pres-
sure piston, the two pistons being rigidly secured to-
gether. The high-pressure pistun has a passage leading
from one face to the other face, and controlled by
a cut-off valve. The pistons move in a cylinder having
two chambers. A receiver has a valve-controlled con-
nection with the working chamber of tke high-pres-
sure cylinder; and the low-pressure cylinder has a chan-
nel leading to the receiver and to the exhaust. A valve
opens this channel to the receiver when the high-pressure
piston is at the end of its working stroke and connects
the channel with the exhaust when the high-pressure
piston is at the end of its inactive stroke.

PUMP-GOVERNOR.—THoMAS P. Forp, Brooklyn,
New York city. The pump-governor comprises a casing
in which a diaphragm is held. A tube extends through
the diaphragm and communicates with the liguid to be
pumped and with the valve controlling the steam.supply
pipe of the pump, which valve carries a weighted lever.
When the liquid to be pumped rises, it passes into the tube
and ascends until the weight of the column of liquid is
sufficient for the weighted lever to overbalance the weight
of the stationary column on top of the diaphragm, so that
the tube moves up and the valve is opened to permit
steam to pass to the pump. When the level of the liquid
falls, the reverse operation takes place.

Mechanical Devices.

PUMP-ROD-OPERATING DEVICE FOR WIND-
MILLS. — WiLtiaMm E. VERNON, San Angelo, Tex.
The windmill has an oblong plunger-head provided with
internal teeth forming a rack. The windmill operates a
gearing, a portion of which is arranged for alternate
engagement with the teeth at the sides of the plunger-
head, being adapted to elevate the head and permit a
more rapid descent than ascent of the head. A plunger-
shaft is connected with the plunger-head and is cou-
nected with a retarding device, which regulates the speed
of the downward movement.

WEDGE-CUTTING MACHINE.—GEORGE M.
CLUBB, Mullan, Idaho. This machine comprises a saw, a
saw-table, and an endless belt traveling over the saw-table
with one side close to and parallel with the saw. The
belt has combined feeding and spacing blocks adapted to
engage and present rectangular blocks to the saw, s»
that they will be diagonally ripped. By means of this
machine a large number of wedges may be made in a
short time; and all the wedges will be of exactly the same
size and bevel. The mackine will thus reduce the cost
of wedges when large numbers are to be used.

Designs,

OAR-LOCK.—MaRcus P. NicHoLs, St. Paul, Minn.
Tbe oar-lock-shank is provided with two spring-rmem-
beras formed with shoulders at their lower extremities.
The shoulders firmly hold the shank in the gunwale-
socket; but the oar-lock may be readily removed by
pressing the two spring-members together 8o as to unseat
the shoulders.

Noaxs.—Copies of amy of these patemts will be furn-
ished by Munn & Co. for ten cents each. Please state
the name of the patentee, title of the invention, and date
of #his paper.
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WBusiness and Personal.

The charge for insertion under this head i3 One Dollar a
line for each insertion ; about eight words to a line.
Adverti ts must be r at publication oflice
as early as Thursday morning to appear in the follow-
ing week’s issue.

Marine Iron Works. Chicago. Catalogue free.

“U. 8.7 Metal Polish. Indianapolis. Samples free.

Gasoline Brazing Forge, Turner Brass Works, Chicago.
Yankee Notions. Waterbury Button Co., Waterb’y, Ct.
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O.

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

Order White Metal & Brass PatternLetters & Figures
of H. W. Knight & Son, Seneca Falls, N. Y. Drawer 1115.

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

Silk Noil Towels for wiping machinery. Non-com-
bustible and safe. Also Cotton Towels for same pur-
pose. Harry E. Bell, 261 Church St., Philadelphia, Pa.

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

0¥ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.
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HINTS TO CORRESPONDENTS.

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

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

Inquiries not answered in reasonable time should
De repeated : correspondents  will bear in mind that
some answers require not a little research, and,
though we endeavor tore, é)ly to all either by letter
or in this department. each must take hig turn.

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

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

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

rice.

Migerals sent for examination should be distinctly
marked or labeled.

(7664) F. W. D. writes: Can you inform
me through the SCIENTIFIC AMERICAN how to get rid of
small black or brown ants which have nearly spoiled the
grass_on my lawn? They make their runs near the
stem of a blade of grass, and the whole lawn is covered
with them. Thisis the second year of their appearance,
and a handsome grassplot promises to be ruined. An-
swer by Prof. C. L. Marlatt, Acting Entomologist, De-
partment of Agriculture. The best means of ridding
lawns of ants is in the use of bisulphide of carbon, per-
haps the most valuable insecticide for subterranean in-
gects. A number of holes should be made in or about
the ant nest with a stick or iron rod, and an ounce or
two of the bisulphide poured into each hole. The holes
should be closed immediately by preseing tbe earth over
them. The chemical evaporates and penetrates through-
out the soil, quickly destroying the ants. Three or four
ounces ghould be sufficient for a large nest. Very small
nests or beginnings of colonies can be exterminated by
making one or two holes only. If used in large quanti-
ties it is apt to Kill grass, and should not be used in large
amount within one foot of the roots of any valued plant.
It must also be borne in mind that bisulphide of carbon
is an extremely volatile liquid and very inflammable, and
in its storage it should be kept carefully bottled up and
away from fire, even lighted cigars. In using it, the
precautions in the matter of fire must be constantly ob-
served.

(7665) G. T. asks for details of con-
struction of an induction coil of a specified size. A. If
this coil is intended to produce an induced current of
high E. M. F., you are on the wrong track. It is too
large to be wound in two sections, etc. The simplest
way for you to obtain correct data is to send us ten cents
for SuPPLEMENT, No. 1124, which describes a coil of
the same size as yon wish, giving a spark 6 inches long.
You can easily make the primary coil removable, but it
contains so few turns that it will be cheaper to make a
second cvil for your other use than to make this one re-
movable.

NEW BOOKS ETC.

MECHANICAL MOVEMENTS. POWERS, DE-
VICES AND APPLIANCES. By Gard-
ner D. Hiscox, M.E. New York:
Munn & Company, office of the Sci-
ENTIFIC AMERIZAN. 1899. Sixteen
hundred and fortv-nine engravings.
8vo. Pp. 402. Price $3.

This volume is the workof a well-known engineer who
has had an extended experience in mechanical matters.
He has gathered together and classified sixteen hundred
and forty-niue illustrations of early and modern me-
chanism, and has appended a concise description to each.
The engravings are all new, having been made especially
for this work. The first chapt>r of the book is devoted
to Mechanical Powers, Levers, Gearg, Pulleys, etc.; then
follows a chapter on the Transmisgion of Power by
Pulleys, Belts and Ropes; also Sprocket Wheels and
Chains; Gearing and Friction Wheels, including Belt
Lacings of various kinds. Liberal space is devoted to
the Measurement of Power and Speed; Steam Power,
including boilers and various types of engines, receives
due adention. A large number of rotary engines is
presented in this chapter. Warder the head of Steam
Appliances are found many differert Injectors, €on-
densers, Boiler Feeders, Boiler Cleaners, Reducing
Valves, Expansion Joints, etc. Gas and Gasoline En-

gines and the parts thereof take the greater portion of a
chapter. Hydraulics occupies a considerable space and
includes a large nnmber of modern devices. Air Power
Appliances, including Windmills, Bellows, Blowers, Air
Compressors, and various devices used in connection
with air as a motive power, receive the attention they de-
gerve at this time, when the use of compressed air as a
motive power is coming to the front. Electric Genera-
tors, Motors, Wiring, Controlling and Measnring Ap-
paratus, as well as Electric Lightirg, Furnacer, Fans,
etc., fill a considerable space. In a chapter on Naviga-
tion and Roads various forms of sails and rigging are
described, also numerous propellers; Road Rollers and
Automobile vehicles are shown and described. Under
the head of Gearing and Mechanical Movements is given
a great variety of mechanical devices both new and old.
The chapter on Horology describes the principal move-
ments used in clocks and watches. Mining apparatus is
illustrated with a series of engravings, and the pages de-
scribing Mill and Factory Appliances contain many new
devices. The various apparatus-used in Drawing occu-
py a number of pages, and the book closes with a chap-
ter on Miscellaneous Devices, which, as the name indi-
cates, includes mechanism which could not be readily
classified. The book is printed in large clear type on
fine heavy paper, and handsomely bound. Engineers,
mechanics, inventors and amateurs will find this volume
a magazine of useful information,
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Acid and making same, esters of para-oxy-meta-
amidobenzoic, A. Einhorn.

625,158
Acid ester and makmg same,

namic, A. Einhorn. 625,159
Advertlsmn and deco:

tive, . Martin. €25,049
Advermsmg cabinet, . H 625,105
Aerating liquids, etc., with carb

ratus for, Koenig & Erlanger......... 625,109
Air compressor, compound, G. W, Wallic 624,998
Alarm. See Burglar alarm.
Alcoholic liquids, pnnfymg. J.T. Hewrtt.. . 625108
Alkalies, packing caustic, H. Precht.. 624,972
Anchor, T\ E. Norton...........ce.ce... .. 625,192
Animal trap, self setting, S. Graham ............... 625,256
Anvil, vise, and drill, combined, J. W. Conchar.. 624,910
Anger or machine, mornsmz‘ J.D. Woad......... 625,008
Ax heads, etc., upon their handles, contrlva.nce

for securing, k. Baker.. . 625,136
Back band and trace connector, G. W. Eppes 624,916
Bag holder, J. A. Anderson...........cc.cceuuee 625,134
Band cutter and feeder, J H. Young 625,010
Barge, hopper, A. G. Lys 2 ReOn00000 . 625,

Barrel cover tie holder, C. F. Dean. 50
Barrel, metallic, J. G. Conderman.............. .00 62
Battery. See Galvanic battery.
Bat}t}ery egements. manufacture of secondary, C.
0 o nae A aRB0 boE 00 EE0a800000000000000
Battery solution, H. Blumenberg. Jr
Beam shears, J. Cbrlstle
Bed, metallic, J. P. Lei 5
Bedstead fastening, Hall & Tilley......
Bicycle changeable gear, Lane & Doney.
Bicycle fastener, R. J.ewis................o....t
Bicycle Fear changmg devrce, L. Oberhamme:
Bicycle lock, aBauzh
Bicycle toe cllp, T L
Blacking composition, P
Block. See T
Blower, rotary, E. D. Johnston...........c.ceevuue.
Board.  See Game board. lronmg board
Bobbin, F. Parker........ 3
Boiler cleaner, G. F. Schmid.
Boiler tube cleaner, steam,
Bolt, P. Peterson..
Bolt, J. R. Wiont....
Bookcase, W. 8. Grange.
Book, mamfoldmg. J. A
Book, separate leaf, L M Mord
Boom or gaff for vessels, H. B. Sm
Bottle cap and brush, C. M Higgins
Bottle clip, nursing, C. Provis..
Bottle moulding devrce, C.B.G

624,943
625,194

Bottle stopp er,
Box. See Lunc
Box fllling machine, V.
Brace wrench, E. E. St
Bracket. See Tool bracke
Bracket, W. C. H

Brake. See Vehicle wheel brake.
Bridge, A. MOyer.........c.......
Bridge, swivel draw, J. Edward:
Buckle, hinged, J. R. Young
Burglar alarm, porm[l:leix Sage & Melntyre

625,212

625,288
625,209

Burial apparmtus. J. L. Boyd............ 624.905
Burial casket, T. S. Garrison (reissue). 11,741
Burner. See Hydrocnrbon burner. Oil burner

Butter shredder, V. G. Tice.. . 625,215
Button, W. L. Mizner. b
Button, H. Thurst 24,

ton,
Bnt.ton and cravat holder, collar. S. A. Water-

ury
Button setting die. G. A. Holmes..

Calculator, arithmetical, W. A. Drake............. 625,025
Can. See Oil can. Shlg‘pmg nnd dehvermg can.

Can fllling machine, J . 625,170
Car coupling, A. J. B . 624,901

Car journals. lubrxcnmr for hot boxes of rmlwny,

heeler.. . 625,002
Car street mdlcator 'C. H, Buchwalter 624.906
Car wheel, J. M. & R. F. Phlllrps 624,970

Car wheel self orhng. AW, Drake 623(:24
Cars, bucket cage for mining, W. Knapp.. . 625, 035
Carbonic esters of cinchona alkaloxds and mak-

ing same, A. Weller . 625,075
Carbureter, Brown & Drxon 625,084
Carbureter, W. J. Egan....... oo g%?,gg?

Carriage body, G. H. Holtzmann 5

Case. See Bookcase. Traveling case.

Casks, method of and apparatus for purifying, J.
S. Macardle 00

and holdmg tool, A. Lungren

Churn, J. T. M 5 625,119
Cigar makmg machrne ‘Al Marengo 625,047
Clamp, A.S. Brown..........c........ . 625,017

Clasp. _See Shlrt band clasp.
Clip. See Bicycle toe clip. Bott]e clip
Clock winding indicator, J. Torker
Cloth drying apparatus, J. S. John
Clothes pin, Harden & Buc
Clutch, G. H. Willetts.
Coffee pot, W. I, Graf.
Coin operated machine,
Commutator, J. Rlsbrldger
Conveyer, P. L. Suell......
Conveyer for unloading v

625 218

Cooking apparatus, food, M. S. Trumbo.
Copy holder, W. Cord.................
Copy holder, G. H. Rogers...
Cornstalk rake, J. B. Moyer
Coupling. See Car coupling. Pipe coupling.
Crane structure, Babcock & Seaver................
Cranes, lubricating device for overhead travel-
ing, C. L. T aylor. .. .o e eiieiennenen ceennan
Crate, breeding and operating. E. R. Speer et a.
Cream separator, J. F. Schroeter................... 625,067

624,994
625,277

Crusher. See Feed crusher. Ice crusher.
Crystnlllzmg paratus, L. Hirt . 625,031
Cultivator, J. Caldwell 625,018

Cultivator, G N. Holland . 625,167

L 624915

Current motor, W. Turner . 625,220
Cutter. See Band cutter. Hair cutter.
Cutting or slicing mnchme, Sunne & Olson.. . 624,991
Cycle chain adjustment, Pihifeldt 625,199
Cycle seat and handle bar fasnemng attachment,
E. H. Chap cf)nrs .................................... 625,020
Deli vermg and receiving mechanism for parcels,
W. Britain, JT..ceeieeeeinnnnnn. E000000 veeeereeens 625,244
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Bental plugger, 1. G. Lewis... ....ccocivveennieninns
holder for, A.

ie. See Button setting die.
Directories, catalogues, etc.,
Door check. L. L Jensen.
Door mat, C. Kuhn..............
Doubling and spinning spindle, G. Kraink.
Draught equalizer, C. Ferm

Dress shield and fastener therefor. G. Roberts.

Dress shield safety fastener, G. Roberts ......... 625,061
Drill. See Press drill.

Drug receptacle, compartment, G. W. Boyd...... 625,138

Dye and making same, substantive red tetrazo,
Levinstein & Pfeiffer . 625,174
Dyeing on fiber, Philips & Von Gallors . 625,198
Easel, photograph, J. Berbeck . 625,013
Electric meter, H. 0. SWoboda............ 5 .
. 625,151
624,971

Electric motor controller, Davis & Wrig
Electric motor starting switch, E. H. Porte
Electric motors, non-arching controller for, A. J.

A AL L BR000000000aa00000ReaB0000000- ORa00A00400 625,232
Electric motors, self starter for, H. H. Cutle 625,246
Electrie switch, C. Truitt....... ............. 25,219
Efectric track and wheel brake, G. B. Heat| 25,300

Electrical distribution by storage batteries.

Entz.. , 625,099
Electrical ibution system, J. 625,100
Electrical furnace, H. Eldri eetal. 625,252
Electrical switch ap paratus, VV. F. Bossert. . 624,904
Elevator cars, apparatus for controlling -

ments ot electric, G. Rennerfelt.... .. . 625,060
Elevator landing door operating de .

Akers............ . 624,898
Elevator w

Baldwin.. 624,952
Embedded inclosures, method of and means for

constructing, W. H. GTOW...........ccevveennnnn 625,258

. End gate. Wagon dnmpmﬁ W. S. Witter........ 625,006
Engine. See Gas engine. otary engine. Steam
engine.
Excavator, 1. P. Lambing. 625,110
Extension table, J. T. La Turno 625173
Eyeglassesor speetacles, mountmg for lenses of

frameless, J. Currin . 625,245
Fan, F. & A. yONS.......... . 625,179
Fastener. separable, G. E. Adam . 624,896
Feed crusher and grinder, O. J. Ziegler............ 625,081
Feed water purifier and boiler skimmer, H. M.

NT @t anenreranans tananen cernrnsansarasaraneninnnn 624,963
Fence end post and brace, wire, R. R. Spoore..... 625.278
Fence post, auger pointed, Sheldon & Lockwood 624,987
Fence stay, wire, R. R. Spoore.........ceivuvnennn.n 625,279
Fender. See Vessel fender
File cutting machine. H. C. Bailey.................. 625,235
File or rasp cutting machine, H C Balley 25,236
Filter, G. A. Abbott 625,131
kilter, J. Weidmann.. 25,001

Filtering apparatus,C V. F. Ludwi
Firearm, A. C. t
Err%l;lmldmg and kmdlmg device, Brewster &.

Fire escape, P. Coombe..
Fire extinguishing com onnd C. P. Dontne
Fire front, detachable, M. I.. Scanlan
Fishing reel Jo T Hast| ings..........
Flashlight apparatus, Alter & Young.
Forging horseshoe nails, etc., machine for, H. A.
illiams,
Fruit or vegetablepress, J. A. Wa
Furnace. See Electrical rurnace Ho
nace.
Furnace, E. Reynolds
Galvanic battery, G. W. Frazi
Game board, naval, J. K. Doolitt
Garment fastener, V. Palmer...
Garment hanger, A. K. Bowman
Garment hanger, J. E. Kennedy
Garment supporter and hook.
Neible.
Gas burner;

Oblsen. 625.264
Gas engine, 624,975
Gas generator, acetylene O. H. Hampton 25,260
Gas, method of and apparatus for dehydrating,

] T T ere 625,126
Gas, method of and apparatus for manufactur-

ing. H. Eldridge et al . 625,251
Gas or gasolene engine, A. Mahon . 625,180
Gas, producing heating and |llummannfz. W.

YL Y o B s heathaRtan GO EeaaaaaEaCaGaR00 625,079
Gate. See End gate.

Gearing, triction, J. & J. F. Wilhelm............... 625,076
Generator. See Gas generator.

Glass facing tile, J. GOrdOn............. ceveesonnnnn 624.923
Glassware, cracking off tubular, C. Z F. Rot . 625,065
Glue press clamping device, A.E. Palmer. 625.193
Grading and ditching machine, D. D. Kuhiman.. 625,270
Grizzlies or separators, drive mechanism for ro-

tary, R. H. Postlethwaite................... . 625,274
Gun rammer, breech loading, W. H. Bevans .. 625,240
Hackling and ending flax, machine for, R. W.

.. 625,036
Hair cutter, J. E. Ferland................ . 625,102

Hanger. See Garment hanger
Harness terret, J. T. Heath.
Harrow, H. PaulSon..............
Harvester, corn, E. A. Johnston....
Hat brim curlmg machme, J. Agar.
Hay rack, S. Desoe........ ceovueinnnnns
Heater. See Water heater.
Heating apparatus and device for controlling ac-
tion thereof, C. E. Van Auken 5
Hook and eye, W. H.
Hose. etc clamp for stopping leaks in,
Hose mac).\me for washing, J. Askins . 625 011
Hot air furnace for domestic heating purpo es,
Duryea..........
Hub attnchmg device, J.
Hub band shell, wheel
Hub cap, H. Higgin..
Hydrocarbon burner,
Ice crusher, R. B. Proctor.
Indicator. See Clock wind
Injector, S. L. Kneass..
Insulating properties, a
ing material having, F. Lamplough
Ironing board, G. D. Lewis............
Jacquard machine, double

. 625,257

625,201
625,267

625,172
625,175

. 625,208

Jar See Preserving jar.
Jeweler’s heating and lighting burner, 1. Boorer 625,242
Joint. See Rail ]om
Journal bearing, T. J. Tellefsen.................... 624,995
Knitting machme. J. Adams...‘ .. 625,234
Knuckle, W. Crntchlow
Lace fastener, A. Han
Ladder base attachment F. 8.'Seagrave.
Ladder, step, J. G. Milhime...................
Lamp, acetylene gas generatmg. E. K. Vogel
Lamp, electric arc, P. Mersc
Lamps, apparatus for electrically igniting min-
ers’ safety, W. Best................
Lantern, hurricane, F. Heyard.
Lantern, signal, E. Armstrong............
Latch and lock, combined, F. W. Tobey.
Latch, gate, O. P. Per ms
Latch, night, H. G ﬁ
Lead chamber, whn,e, G
Level, spirit, C. O. L. Carde
qullld separator, centrlfugal L. Burrel
Lock. See Bicycle lock. Seal lock. Stnple lock.

Lock, J. A. Durnbaugh... ..........coiiiiiiiiien. 625,249
Locornonve boiler dranght appliance, W. B. War- T
.................................................. 625,

Loom jacquard mechanism, F Fowler.. 625.297
Loom }etoﬂv mechanism, 0. W .Schaum.. 625,
Loom warp stop motion, J. C. ‘Edwards. . 625,157
Loom warp stop motion. J. H. Northrop. 625,191
Lotion, C. E. Grapewine................cc.vvieeenas 24.925
Lunch or other box, folding, J. J. & E. F. White.. 625227
Mail bag catcher and deliverer, S. E. Bresland... 625,016
Mantel, sheet metal, J. Graves................oouee 625,104
Mat. See Door mat.
Match paste composition, G. Hackel............... 625,299
Meter. See Electric meter.
Meter testing é)paratus F. W. Gow.. 625,029
Middlings purifier, E. Hards............ 625,106
Mirror supporting and adjusting dev:

U S s Ara 0000 R 00000AE0600000G006000 .. 625,216
Mould. See Packing mould.
Mosaics, die for making, A. Travaglini 625,070
Motion converting mechanism, W. Hay. 624,931
Motion, device for transmitting, J. H. W 625.00&
Motor. ' See Current motor. Wave motor. Wind

motor.
Music box, L. D. Markle 624,955
Necktie holder, W. 1. Go 25,160
Newspaper or like holder, G. Witt 625,231
Nut lock, H. B. Eareckson 625,026
Nut lock, J. E. Price...... 625,122
Oil burner, A. A. Brower . 625,141
Qil can, M. E. Gudenburr ... .. 625162
Packing mould, piston, F. Van den Bosch....... . 625, 221
Pad. See Soldering pad.
Padlock, D. Krekes............... covevviniiinnnnnne. 624,947
Pail holder, milk, E. Cornforth..................0.. 625,148

Paper feeding machine delivery guard, T. C.
10,122,445 556, 0000600000000000000000000000006000006000 6!
Paper, producing water marks in or on manufac-

tured. Goodchild & Bond...............ccvvnn... 625,255
Paper registering mstrnment T. C. Dexter,
625092 625,095
Paper, shttlng and registering sheets of, T. C.
D0 T3¢ ) ,093

(Continued on page 351)



May 27, 189g.

Seientific

American.

351

Wovertfisements.

ORDINARY RATES.
Inside Page, each insertion, - 75 cents a lme
Back Page. each insertion, - = $1.00 a line

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

The above are charges per agate line—about eight
words per line. This notice shows the width of the jine.
and is set in a% ate type. Engraviugs may bead adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must
received at Publication Office as early as Thursday
morning to appear in the fullowing week’s issue.

00D or NETAL WORKERS

without steam power can save
time and money by using our

FootandHand PowerMachinery

SEND FOR CATALOGUES—

A—Wood-working Machinery.
B—Lathes, etc.

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

POWER & FOOT MﬁE‘,‘.‘.ﬁERSHSF';A"ERP DTR'éts
L ATHES.Ichie SHopoutrirs Taocs

SEBASTIAN LATHE CO. 120 CULV[RT ST. CINCINNAT I O

THE CoBURN PATENT TROLLEY TRACK

HOUSE DOOR
HRANGERS -~

The first made with adjustable track.
The track can be put up in 30 minutes.
¥~ Send for Book.

The Coburn Trolley Track Mfg. Co.,

Holyoke, Mass.

ARMSTRONG S No. 0 THREADING MACHINE

Can be attached to bench or post.
Desiened for threading the
smaller sizes of pipe, iron or
brass, also bolts. Has two speeds,
one tor pipe ¢ to 1 inch; the
other for plﬁe 14 to 2 inches,
inclusive. the regular
Armstrong adjustable dies. Oth-
er attractlve features. Send for
RI iculars. The Armstron g
fg. Co. 139 Centre Stree
New York. Bridgeport, Conn.

BARNES’

UPRIGHT DRILLS

Complete line, ran, from Light Fric-
tion Dl;sk Drill to 4? nﬁsck Geared Self-
Feed. Send for New Catalogue.

W. F. & JOHN BARNES CO.
1999 Ruby Street, ROCKFORD, ILL.

IGNITION OF GAS or GASOLINE
ENGINES

solved by the use of our New
Type ‘“S? Dynamo. Weight 47
Ibs., speed 1400, beight 10 in. Ee

g% jg for a small generator to tal
the place of Primary or Storage Bat-
teries for ummn ga.s or asollne
engines. Smd

alogue. LBRIDGE
MFG. CO., Elbridge, N. Y., U. S. A.

The Forbes Patent Die
Stocks for Hand Power

Teninch pipe cut off and threaded
by one man with ease.

§F~ Send for Catalogue.
CURTIS & CURTIS,
6 Garden St., Bridgeport, Conn,

0. 56 Hand Machine
Range 2% to 6 inch

s Best Ruling Machines,
Hand and Power, with or without the

BURROWS IDEAL AUTOMATIC STRIKER

and LAPPER,

IDEAL BEAM STANDARDS
IDEAL INK FOUNTAINS,

; and IDEAL CRANK, apply to

E. J. PIPER, Manufacturer, Springfield, Mass.

WORKS LIKE A CHARM.

Perfect satisfaction is experi-
enced_using our No. 5, 6 or 9
Hand Plﬁe Threadmg and
Cunmz ines. Crankor
ratchet power Gears housed
from dust. Chasersset by grad-
uation to any mze can be re-
leased from threadmg while in
motion, opened to permit pipe
veing cut, and instantly ciosed.

@ Send Jor Free Catalogue to
The Merrell Manufactur= .
ing Co., 501 Curtiss Street, Toledo, Ohio.

‘A Tuma That Tells of Tools.”

Allabout every known Tool, large and
small, and its uses, size, weirﬁh and
present market price. Every T ool de-
scribed and illustrated by fine “and_ac-
curate cuts Send a.t once for MONT=-
OMERY & CO.’S thoroughly up
ALOGUE tor
510 pages with index. Pocket
size 614{x4}4, rounded edges and stitched
covers. ery foreman of workshop
or tactory should bave a copy. Mailed
for 25 cents by
MONTGOMERY & CO.
105 Fulton Street, New York.

WOODWORKING MAGHINERY.n

For Planing Mills, Carpenters,
Builders, Furniture, Chair, Vehicle,
Wheel and Spoke Makers, etc.
8¥~ Correspondence Solicited.
Illustrated 312-page Catalogue free
to manufacturers and foremen.
HE_ECAN CO.
327 to 347 West Front Street,
CINCINNATI, OHI0.

¥8u USE GRINDST[INES

f 80, we can suppiy you. Al sizes
= mounted and unmounted, always
kept in stock. Remember, we make a
g{)emaltyof selecting stones for all spe-

1 purposes. 3# Ask for catalogue

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

us.
LECTRICAL !

0 T e e 625,038
Photographic plate holder, M. C. Rypinski........ 625,275
Piano action, M. Steinert.................. 625,127't0 625,129
Pin. See Clothes pin. .
Pipe coupling, S. R. Dresser ... 625,155
Pipe register, J. W. Conchar ... 624,909
Pipe threading and cutting off machine, R. P. &

L. B. CUIiB. e etieeiieieernenneneeneanennns X 625,088
Pitman connection, Ladd & Gove.................. 25,171
Plates, manutacture of compound 'E. Martin. 625,117
Pleasure wheel G. F. Web 625
Plumb bob, I. A. Martin 5,18
Post. See Pence post.

Pot. See Coffee pot.
Power and reversing its motion, means for trans-

mitting, H. F. Probert 624,973
Preserving jar, C. E. De Lancey ,091
Preservin qmds. methodof nnd means for, H.

[ 0000000000000 8 B00000 OO0 Ra000EA000 625,280
Press. See Fruit or vegetable press. Printing

pre:

Press drlll C. B. Dempsteretal.............c...... 624,913
Printer’s chase and form lock G W Wilkinson.. 62.’3,005
Printer’s galley lock, W. C. Barnes................. 625,238
Printing plates, tool for llghtenmg and softenmg

surfaces of, E C. Muller 624,961
Printing press. J. P. Stevens.. 625,210
Propelling mechanism, boat, W. Rankin. . 625,059
Propelling vessels, means for, J. H. Loader-. 624,953
Pulp screen, J. H. Bakeretal.................. 5,237
Pulvenzmg or 7rmdmg machine, 8. Straker. ,212
Pump, J 625,023
Pump cylmder. E. J K eeny . 624,917
Pump, hydraulic, J. C. 625,291
Purifier and rolling mlll feedmg machine, F. C.

1140 {0 6008000000000000000 BEEEaR0000000000aE0000060 625,037
Purse or bag frame, B. vom Eigen.. 625,028
Rack. See Hay rack. Stamp rack.

Rail joint, expanding, W Sandford etal.......... 624,983
Railway, electric, R M. Hunter.................... 625,168
Railway system, electric, L E Walkms.
5,223, 625.. 281 625,282

Rallwaf system, inverted third rail electnc

ms 625,283
Railway t . 625,153
Rake See ‘Cornstalk rake.
Rake, W. H. Backus. 624.899
Ram, hydraulic, J. 4,921

Ratchet wrench, F. A. Crock 623,149

Recorder. See Time recorder.
Red, making indigo, Knietach & Seidel. . 625,268
Refngemtor. ‘W.C Herrick . 625 301

Register. See Plpe register.
Relay, J. P. Coleman
Riveting, E. Gunnell
Riveting apparatus, E. (xunnell
Roofing fabric, R. J. Redick..
Rotary engine, W. R. Mason .
Rubber tired wheel, F. W. Huestis.
ack for flour, sugar. etc., cloth, A. =%
ash balance,J. H. MCKEINAN. .. ... ...cvunnnrrrs 625,054
creen, See Pulp screen.

creening machine. Elder & Dunlap
crew driver, H.
crew driver, C.
eal lock, L. i}. ............
Sealing bottles, closure for, W. Painter . 6
eparator Cream separator. Liquid sepa-

Sewageﬂpunfymg apparatus, W. D. Scott—Mon-
(1515 | Bonnanoonmaneona00gao0a0ca
Sewer trap, T. B. L. Mitchell
Shade hanger, S. Gray.. ......

Sharpener, machine drill, J. J. Brossoit.
Shell, exp]oswe,.] w

hip. battle, W.1. Weegar....... .......

hipping and dehvery can, D. J. McKay 625,053
hirt, J. Kobn..............c.oooeiiienen 5,269
Shlrt band clasp. S. G. Volstad.. 624,997
Shoe tree, fumigating, J. S. Busky.............. 5,143
Shunt machine, continuous current A. Sengel * 624986
Shutter fastener, J. I.. Kendrlck b
Sidewalk light., A. I. Davis.. 5.

Sifter drum cleaner, C. H. Oes
ilk fabrics, manufacture of, J Ollagmer et al
kate, roller, J. Schade, Jr

Snow guard, E. Clark .
Soldering pad, M. Wol]ma.n .
F. Maxw
Sole edge tnmmmg machine, C
Spectacles, W. E. Belt.

Spindle bearmg, G 0.
Spinning and
Carthy..
Spinning mu
Spring. See Vehicle spring.
pur, J. H. Robmson .......

Sole edge trimmer, E

tamp, hand, J. A. Heany......... ; 624,932
tamp rack, rubber.H S Folger................... 624,919
tand. See’ Washsta d.

taple lock, J. E. Crook
Steam engine, W Pepoerling..

Sterilizing retort, F. W. Smith........ .. 624.989
Stitch wheeling machine, W. Jackson.. .. 625,303
titching machine, wire, C. M. Mallory. . 624,954
tock and die, R. P. & L. B. Curtis.......... .. 625,089
tone, manufacturmg artificial, T. W. Barber.... 624,900
topper. See Bottle stopper. T

tove, magazine heating, L. Mitiska........... ...
Stove, vapor, W. H. Thayer .
Street sweeper, P. Haerst
Sugar cutting machine, G Stoff.
Switch. See Electric switch.

Table. See Extension table.

Table and closet, combined, T. E. Wilson.......... 625,017

Tank bottom discharge door, L. H. Mitchell, 624,058
’I‘anmnﬁ)hides or skms process of and apparatus
.................................. 625,204
Telephone recewer, P. C. Burns.. 625,142
Tele phone repeater, W. M. Davis. . . 625,247
Tha wing frozen ground, portable device for, T..
Lio KeNAalLcovs s snsowsicsa®et st ossassee carannse 624,945
Thread, manufacturmg fiberless, J. F. Hoyne.... 625,033
Thrust block, T. COOPET........cccevtiiruureneennnnn . 625,021

Tie. See Railway tie. Wall tie.

Time recorder, workman’s, D. Hepp...............
Tire for vehicle wheels, rubber, J. A Swinehart.. 624
Tire, pneumatic, J. McDouga]l
Tire pump, automntlc, J. E. Jacobs..
Tongue support, warzon,J. B. Robe
Tool bracket, J. W. Conchar
Top, whlstlmg. M. L. Power:
Toy, N. E. Beaudoi
Toy, A. N. Norton.
Toy safe permutati
Transferring device, Hamiiton & Gess.
Trap. See Animal trap. Sewer trap.
Traveling case, H. M. Rosenblatt....
Tree balling and transferrmg device, I.. H. & H.

’I‘rlmmer
Trolley,
Trolley head A E. Hltch
Truss, A. Bollinger . ......
’l‘ublng, metallic, T. Mldgl y.
Turning balls, machine for automatically, Wle-
gand & Seifert
Turning machine, spindle, R. Harris 5
Type making machine galley mechanism, W. A
Lorenz .
Type tie, H. E. Reeves..
’l‘ypewnter, W.H. Hanson.....
ewnter cabmﬁt E.F Baker 3
ve, J.
Valve and alarm, F, Gruf.
Valve, automatic throttle, W. C. Miller
Valve, compressor, F. W. Gordon... ..

Valve, inflation, J. C. MacSpadden. 625,114
Valve suction, D. C. Demarest. 625,202
Vebicle spring, Lewis & Littell. 625,176
Vehicle wheel, F. Latimer.. 624,950
Vehicle wheel, T. Pinard.... . 625,200
Vehicle wheel brake, V. Willit 625,285
Vehicle wheel, metallic. E. D. Wassell 5,000
Vessel fender, I. G. Kurkumeli......... 624,948

Vessel, fore and aft rigged, G. F. Albee...........
Vessel hulls apparatus for cleaning, J S. Zerbe 625,
Vest, J. G. Bwi -

e
Wall tie, M. 8.
Wardrobe sliding door, J. e
Washing machine, G. Nlrlsen

Washing machine, J. W. 'I'nomas ,069
Washstand, adjustable, W. J. Lan 625,271
Water cioset, C. H. Moore 624,959
Water doset bowl or basin, D. 25,125
Water beater, Borne & Mc(,lure 4,903
Waterproof, making cloth, S. J 625,030
Wave motor, H. C. Essmgton 625,101
Weeder, J. B. Kintner . 624,946
Weeder, W. 8. Wright 625,078
Wheel e Car w
ber tired wheel. Vehicle wheel.

Wind motor, J. Elniff.. ,296
Winding machine, P. H. 625,305
Window frame and sash and door casing, Jones

= by U o B B e b 80080808000 GoOAtEAND0000a00000 624,944
Wire, manufacture of compound E Martin...... 625,116
Wire manufacturing apparatus, R D. Sanders. . .. 625,295
Wire winding device, N. PATTIS . nvenzsnneess 625,056
Wood ﬂber. machine for producing, H. e

Wood hardenmg apparatus, G. F. Lebioda
Wrench. See Brace wrench. Ratchet wrench.

(Continued on page 352)
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d atest improvements, plated ﬂnish etc, only
Wainteed the best in the world—best in workmanshlp and’ constructlon. easiest to
yperate, and with the largest capacity per hour.
J'eturned at our expense.

Officially Adopted by the Ralston Health Club.
Highest Award and Gold Medal at Omaha Exposition.

Extensively Used by the U. S. Government.
Over 1,000 Testimonials from Satisfied Purchasers.

Ralston Still.

A delight to every woman’s heart. Supplies the table with an abundance of
™ "‘ Sparklmg. Pure Water, sterilized and aerated by a new process, and absolutely
free from all germs of disease, poisonous gases and old age matter.
i nost, infected water without trouble or exgense by utilizing the waste heat of
e. No larger than a tea-ket

Purifies the

New 1: 79

le, and a8 easuy deaned
Guai-

.00.

If found otherwise, may L.c

Manufactured only by
“THE A.R. BAILEY MFC. CO., 54 MaiDEN LANE, NEW YORK.

ROCK DRILLS
AIR COMPRESSORS

SIMPLEST, MOST EFFICIENT and DURABLE.

{RAND DRILL C0.)

Send for Catalogue. 100 Broadway, New York.

THE EUREKA CLIP

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

NICKEL

Electro-Plating
Apparatus and Material.
THE

¢ 'ON 9ZIS

=
>4

Hanson & VanWinkle
Co.,
Newark. N. J.
136 Liberty St., N. Y.
30 & 32 8. Canal St.
Chicago.

Send your business card
for 160 p. 1898 catalogue.

NO BLACK SMOKE

at Exhaust Pipe, Perfect Com-
bustion,  Higheat
Efficiency, Greatest
Economy.
Olds Mixer is
found only on
Olds Gasoline
Engines.
New catalogue
ust out.
Olds Gasoline Engine Works. Box 418, Lan

ng, Mich.

HOW MUCH CAN | SAVE?

Thisis a question that every man should ask himself when it
comes to & business proposition.

Speed Propeliers
ALL BRONZE 13 TO 24 IN.

PIERCE ENGINE CO.,

17 N. 17TH STReEeT, RACINE, WIS.
‘ WOLVERINE ’

GAS & GASOLINE ENGINES
STATIONARY AND MARINE.

_ The ** Wolverine " is the only revers-
ible marine gas engine on the market.
It isthe lightestengine forits powcr.
Requires no licensed engineer. Au-
solutely safe. Manufactured by

WOLVERINE MOTOR WORKS.
12 Huron St., Grand Rapids, Mich.

Modern Ore Concentration

Great success has been attained all through the West-
ern States, by the use of the

BARTLETT CONCENTRATOR

§F" If you are interested in a mine that don’t pay,
send for particulars.

F. L. BARTLETT, Canon City, Col., or
COLORADO TRON WORKS, Denver, Col.

For instance, we manufacture

vehicles and harness and sell them to yom 'direct from our

factory at wholesale prices.

about 35

On this plan the saving to you is
that is, you would have to pay your
localdeal- ,

per cent;

er or agent about that mu(.h more than
i‘ou pay us forthe same %ua.my of goods.&

s not this item wort|
make 170 styles of vehicles and
[0

savingt We
styles

ess and are the lar‘fest manu-

tacturers of vehicles an

harness in

the world selling to the consumer ex-

> ., "

No. 914—Three—s rlngh Extension-Top Car-
riage, Price, complete, with lamps, fenders, cur-
tains, storm apron and pole or Ahnf'u, $65; usual
tetaﬂ' price, $95.

clusively.
sell and ship our goods anywhere for
examinationandguaranteéeverything. No. 3

You have the advantage of large selec- hameus, with nickel trime
tion, newest designs, latest styles, &c. mings. p!
Above all you have a guarantee of qual- lars and hitch strapu, $20. As
ityat a reasonable price. 144-page illustrated catalogue FREE.

Elkhart Garriage and Harness Mfg.

We make every article we

BO—Doubls Buggy
Complete with col-
good as sells for $30.

Elkhart, Indiana.

W. B. PRATT,
Becretary.,

NEVERSLIP H

moewe. (IAL DRI DICSSING

It gives a smooth, pliable and adhesive

surface, and saves Belts, Power and

Wear of Machinery Bearings Also

adapted to Canvas and Rubger Belts.
ox of 12 Bars, $3.00, sent on Trial.

Che White § Bagley €o.,
Worcester, Mass., U. S. A.

If you want the best CHUCKS, buy Westcott's
Little Giant Double Grlp

T ——
'%‘., Bm} gh:gk:. Little Giant ,_—-—-M
Improved,

Lathe Chucks, Geared
Combination Lathe Chucks,
Chucks, Independent Lathe Chucks.
Westcott Chuck Oneida, N. Y,, U. S. A,
Ask for catalogue in E ish French, Spam,sh or German
IRST PRIZE AT (.,OLUMBIAN EXPOSITTON, 1393,

Plain Universal Lathe

Made b;

On Receipt of Ten Cents in Stamps, (practically
25% of retail price) we will send you one of our

-2 INCH AUGER BITS

A flne cutting tool, perfect clearance, especlaléy 0od in
hard wood and for end boring. Send for Cir . free.

THE FORD BIT CO., HoLYoKE, Mass.
PRESSES, DIES and
Special « Machinery

For Sheet Metal Workers.
West Mfg. Co., Buffalo,N.Y.,U.S.A.

This beats Wind, Stenm, or Hor.e Pcwer.
We offerthe WEBSTER 2} nctna] horse ) ower

GAS E NGI

Sl for %150, less 10 per cent discount for canh‘ Bui'
on interchangeable plan. Built of best material.
Made ip lots of 100 therefore we can make the prica.
/' Boxed for shipment. weight 300 1bs. Made ior Gas

gg or Gasoline. Also Horizontal Engines, 4 to 30 h. p.
o WEBSTER MFG. CO.,

e 1074 West 15th St., Chicago.
30 - Eastcrn B:snch: 38-D Deiy Street, New York City.
Ea Southern Agents: Boland & Gichwind Co., Ltd.
3 ®  So. Peter and Lafayette Sts., New Orlenna, La

you Y/ a
money. Large mrcular 1ess $18. Fuﬁ printed lustruc-

tions for use ?" Cata e and samples free.
KELSEY & CO., Mfrs., eriden, Conn,

An Educational
Supplement Tndex

An “Index to Valuable Papers on Popular Science
by the Best Authorities Published in the Scien-
tific American Supplement,” has been prepared
under the auspices of The Science Committee of
the Brookline, Mass., Educational Society, M.
Jobn C. Packard, M.A., Chairman. One thousand
subjects are arranged under thirty-five heads in
the forty-page booklet which is mailed free to any
address by the publishers of the Scientific Ameri-
can Supplement.

MUNN & CO., Publishers,

361 Broadway, New York.

QoVMMW M%%MMWJM&

M‘ ‘JMAE .
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o—-,zg,‘loa»vjnaﬁv—uw
M
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Our Folding Boats are puncture proof. Galvanized steel ribbing. For hunting, ﬂshm]gJ ex
pleasure, Walter Wellman took them on his polar trip. Lieul

xploring and famil
t. Schwatkaexplorei

w the Yukon with them. Awarded first premium at World’s Fair. Send 6 c, for cat-
alogue. 40 engravings, - KING FOLDING CANVAS BOAT CO., Kalamazoo, Mich,

© 1899 SCIENTIFIC AMERICAN, INC.
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If you are dissatisfied
with your situation, your sal- %
ary, your chances of complete
success, write to The International N
Correspondence Schools, Scranton, Pa.,
and learn how others so situated are getting

An Education by Mail

Students in the courses of Mechanical or Elec-
trical Engineering, Architecture, or any of

the Civil Engineering Courses are
soon qualified for salaried draft-
ing room positions. Write o
for pamphlets. -
The International

ENDURING PAINT

There are reasons innumerable why, in any kind of
paint work, preference should be given to

DIXON’S
SILICA-CRAPHITE
PAINT

It is equally good for metal or wood.

It lasts four times as long as other paints.

It covers more than twice as much surface.

It is easier to apply thanother paints.

It has no bad odor and won't taint water.

It contains nothmg poisunous and causes no cramps
orscolic in work

It never fades,
t,y.gears

is the most durable, economical and handsome

paint on the market.

For Color Cards and Circulars, write
JOSEPH DIXON CRUCIBLE CO., Jersey City. N. J.

ut will last ten, fifteen and even twen-

ABLISHED 18% 0

THE DEFIANCE MACHIN WORKS
PERRY O/ DEFIANCE.OHI0,US.A
ANUFACTURERS OF 5PEC|AL
WOOD WORKING MACHINERY
FOR-HUB,SPOKE, WHEEL BEND-
ING, W GON ARRIAGE, SHAFT-
POLE CK- VOKE SINGLETREE,
HANDLE& BARR[L’ HOOP FACTORIES,

LARGEST LINE IN THE WORLD
SATISFAGTION GUARANTEED.

The Most Reliable General Tele%rone Apparatus
Manutacturers in the

SWITCH BOARDS the BEST on the
UNEQU D f
TELEPHONES UNeouslebler
Complete and Perfect CENTRAL ENERGY SYSTEM.
Send for Catalogue. Write for Information.

VICTOR TELEPHONE T1FG. CO.,
166 SOUTH CLINTON ST., CHICAGO.

‘““American-Hunnings”’
TELEPHONES.

Transmitters, Magneto Bells and Tele-
phone Switchboards. Over 200,000 of
our telephones in_succecsful operation.
Used by War and Navy Degl artments. In
) ordering state length ne, whether
4 sinele line or metallic circuit and number of
telephones to, be used ononeline. Send
for catalogue “‘S. A

AMERICAN ELEOTRIC TELEPHONE CO.,

73 South Canal St., Chicago, llI.

Buy Telephones

THAT ARE GOOD--NOT ** CHEAP THINGS.”
The difference in cost is little. We guarantee
our apparatus andguarantee our customers
against 1088 by patent suits. Our guaran-
teeand instruments are both good.
WESTERN TELEPHONE CONSTRUCTION CO.
250-254 South Clinton St., Chicago.
Largest Manufacturersof Telephones

exclusively in the United States.

e Telephone Sagazine

Only pa) Ber published on Telephone Exchanges and Ap-
%amtus, ine Constructlon, Interior erlng, Slgnnlm
evices. Telephone Troubles and How to find them ané
many other instructive features. Illustrated. Monthly
$1.00 a year. Sample copy free. Wanted: Bright, push-
ing agents. Write for terms and territor
arquette Building, CHICAGO, U.S. A.

acNETORELES

UFTELEPHONES'

PRI(ES

ALz

PARTS
ELEC TR/CAL SUPPLIES

EGTRlG Co.o., ’

“\NUSE L MIANUS, CONR,

- §

Q.New Mlcroscope for Nature Study

\\ and for use in the Examination of Ores,
\ Metals, Wools, Flbrel. etc.]
with 1 Ocular and
\ Queen Acme NO 61 in. objective giv-
z 10g power of about 100 diameters, 1 set of
¢/ 12 prepared slides of insect paris and gther
interesting specimens, all in case, $16.00
Ask your nearest Optician for it.

EEN & CO,, Inc.
nOptical and Scientific Instrument Works,
y hestnut St., Phila., Pa.
Write ,for Circular. 59 Fifth Ave., New York.

Poweriul, Responslve, Durable and Efficient.

REEVES "
Variable Speed Counter Shaft | -

for securing any speed without ch e of belt
or loss of time. {)eemlly adapted_for all
kinds of experimental machinery, Printing
Presses, Motor Carriages, Ironworking Tools,
‘Woodworking Machinery, or any and all ma-
chines requiring a chanxe of speed or feed.
¥ Send for handsomely ulustmted
Catalogue ** S. A.” free

REEVES PULLEY CO..Cqumbus. Ind., U. S.A.

ULy

PEF G CO;
LARGEST MANUFACTURERS

CINCTHE WORLD OF

PERFORATED METALS

ION'F" CHICAGO.usA

.
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Wrench, J. & R. T. Clyde

Writer, cipher, R. McKeighan.
DESIGNS.

Advertising tag, I). W. Perr; 30,753
Banner, L. G. Reynolds...... 30,751
Bicycle frame, M. Fic htenbe; 30,819
Bicycle frame, O. W. Scbaum 30,820
Bicycle handle bar, V. Scar 30,821
Bicycle rear bracket, W Cairns. 30.822
Bicycle support, W. H. Hart, Jr. 30,618
Bolt, E. C. Wasbburn.. .. 30,783
Bottle, H. J. D, W ipf. 30,758
Bottle, D. W, Zeber...... 30,759
Bottle, glass. W. W. Lowrey .. 30,760
Bottles. etc., mpple for nursmg, C. W. Meinecke.. 30,761

Cabinet h ame Kopp.
Can cap, T\ H. Ross...........
Carpeting, N 8. Stewart .
Churn frame, M. O’Marrow
Clock case, G. P. Bedford..
Clothes fork J. A. Olson

Corner strip or plate. W. F. Parker. 30,775
Cover, vessel, J Brown........... 30,762
Display rack pedestal C. B. Morrow 30771
Eye cup, B. F. Stephens.. 30,756
Fence vost, S. K. Kraver.. 30,795
Grave marker, E. J. Murph ..... . 30,813
Hook, coat and hat . L. Johnson. 30,770
Hook pin, J. A. Priest................ 30,754
Hop pole twine holder J. L. Marbl 30,791
Lamp.fixture, J. F. Williams .30.768, 30.769
Lamp shade, incandescent electric, J. H. anht 30.787
Lamp, vapor. F. G. Frankenberg.................... 30,767
Manhole cover, T. P. Greger........ 30,610
Manhole cover fmme. ’I‘. P Greger. . 30.8

Manhole cover %ate,
Measuring cup,

Metal or similar artlcle, E.
Millstone, J. C. §
Motor frame, H. H. Wait......
Necktie holder, M. Cunningham ..
Plow upright. H.H. Straughan..
Press plate, bydraulic, A. Euston.
Puzzle cover or case, E. Schneider.. ;
Railway curves. guard rail for street. M. D. Pratt.
Receptacle. C R. Harris
Rug, J. Merry...............
Sealing dev1ce 138 R Myers.
Separator, P. P. Russ........
Shell, dovetail, B. W Burdick.
Shell, hinge pivot, B. W. Burdic
Shell, screw, B. W. Burdick..... .......
Shell swing cover catch, B. W. Burdick
Sign plate, ete., G. A. Kruttschnitt
Sink or sewer trap casing, A. C. I° reed
Snow guard. roof. E. W. Clark
Spindle lock, H. E. Huehes.
Stove hood, E. C. Rinner..
Stove or range water front,
Supporting base, W. W. Gallimore,
Telephones, etc., base and casing f

Le Vino
Tire, whee],
T W.

Greger

Bla
00l, Brownell
Type, font of, J. P
Valve stem, A. B. Jenkms.
Vessel cap, P. Lindemeyr.
Washing machine spray

Bradley.........cooooooo.n.
Water heater, E. W. Robinson...

TRADE MARKS.

Abrasive scouring powder, J. M. Johnson....32,896, 32,897
Antiseptic, F. Hoffmann-La Roche & Company.... 32,892
Antiseptic, C. H. Walker 2,895
Antiseptics, C. Prevet & Cie 32,893, 32,894
Beige or vigoreux, imitation, firm of L. H h... ,864

Blcycles, Chainless Cycle Manufacturing Com-
Blcyc]es.L H. Manson..
Bonnet and hat frames, Stadecker & Emsheimer..
Boots and shoes, N. L. Mlllard & Company
Boots. shoes, and glippers, N. O. Stone & Com-
PANY. . oiiteenn ninenis ceeetvesensennnnnnes
Boxes, seamless tin, J. G. Taite’s Sons.
Brick, fire, Kentucky Fire Brick Work
Canned fruits and vegetables, .J. Butler.
Cigaretteg, manufactured tobacco an
Lambert & Butler. -
Cigarettes, paper, I.am &B
ucke & Companyh

Cigars, J. H. L
Clothes wringers and parts t

‘Wringer Compan
Coffee, roasted an

Baines......
Cotton fabrics,
Cycles, Arcade File Works.

Enamel or paint, gold, Gerstendorfer Brothers

Fin.ers, C. Prevet & Cie..,........... ver 908
Flour, H. W. Peabody & Company. . 32,886
Flour, wheat, Bay State Mtllmg Company.......... 32,885

Fuel, machine for preparing and feeding, Ideal
Fuel Feeder Company...........
Gum, chewing, H. N. Hemp tea
Hnrdware, certam builders’, Rendmg Hardware
(0731 111 17: 1 ¢ 28N
Insects, sticky paper for, J. Stumpf..
Leather consisting of pulp board, substitute for,
A. W. Case & Son
Lithia and magnesia water, Tuckahoe Mineral
Springs Company

32,812
32,913

Mucchmes certain named, Latham Machinery
OMIPAILY .+ e ennnneeennnnsiteernnnsseaeeeeensas
Medlcmes for certain named diseases, Chemische
Fabrik Sulzbach, Gesellschaft mit Beschrank-
ter Haftung.
Milk, condensed J. Butler.. .. 32,
Mineral water, Duquesne Dlstrlbutmg Company.. 32,873
QO1ls, lubricating, Vacuum Oil Company............. 2,
Pamt heat, water, and fireproof, Pyro Paint Com- 32.902

ny

Pa.mts. oils, and varnishe

Glass Compan
Paper, Cordorus Paper Mills..
Perfume, Jerman & Kuehmsted.
Plows, South Bend Iron Works .
Remedy for certain named diseases, J. Fougerat..
Remedy for certain named diseases, Newark Drug

and Chemical COmpany........ccoeeeveeesinnnnsan 2,890
Remedy for certain named diseases, Pepsin-Selt-

zCe: rug and Chemical Com pany of Baltimore o 501

y ceneeeesees 32,86

Remedy for certain named diseases, J. W. Searles 32,889
Scouring compound, Sapotoxin Manuf&cturmg

Company. 2,898
Sheetings, Minot, Hooper & Compan; 32,862
Shelvmg‘ certain named, Winslow Br "

PANY....oooiiaens..s 5
Shoes, ngree & Smi 32,867
Shoes, ladies’, A. Shuman :
Soda beverage, non-alcoholic, 32,874

Suspenders, H. G. Macwilliam.
Tobacco and cigarettes, smoking, J. &
Toilet preparations, certain named, V. Klotz
Valves and steam packing, A. B. Jenkins..
Whisky, refined. A. F. Richardson............
Wine, scuppernong and blackberry, P. Garrett..

',' 32,
B

LABELS.

“*G. and G.’ Cleaner and Polisher,” for a cleaning
and pohshmg powder, G. W. & J. C. Gettier..
. Hobsons Kisses.” for molasses candy. Hili &

Loc! ... 6,931
tJet Ol] ki for shoe blacking, S. M. Bixby ..6,925, 6,926
‘ Khasa & Rosensweig’s Lung and Asthma
Heuler. for a medicine, Khasan & Rosensweig.. 6,927
“ Ohio Centennial Cigar,” for cigars, G. F. Cooper.. 6,930
“Olympia Plaids,” for cotton cloth, White, il
liamson & Company s
* Porto Rico Bitters,” for

er .. ..
§ueen Olives,

6,924

6,929
,932
. 6,928

. 6,923

uinacetol,” for a medicine, W. K.
oyal Blue,” for certain named hard
cutlery, Supplee Hardware Company...

PRINTS.

** Royal Blue,” for certain named hardware and cut-
lery, Supplee Hardware Company 137
* Show Me Soap,” forsoap, Dreisbach & Schambach 138 ;

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

Canadian patents may now be obtained by the in-
ventors for any of the inventions named 1n the fore-
going list, provided they are simple. at a cost of $40 each.
If comphcm.ed the cost will be a little more. For full
instructions address Munn & Co., 3l Broadway. New
York. Other foreign patents may also be obtain

Co.. 36l |

AN EDUCATION.

YOU
GAN'T

Electrical, Mechanical
lnzksArchnecture, Mec

illustrated

Free. Seven years’ exper

MANY PEOPLE HAVE QUALIFIED THEMSELVES
for Better Positions and Higher Pay by devoting some of their spare time to study
at home. Tuition fees low. Payable i

n cash or installments. Thorough courses by mail in
vil, Mining, Steam and_Sanitary Engineer-
ical Drawing, Machine Design, etc. st Text
ence m teaching by correspondence. Write for free

mple pages of text books, drawing plate, and

C

100-page” S.
booklet of letr.ers from students all over the world.

LOSE The United Correspondence Schools, |56 Fifth Ave., New York

NN

YOU

MM

want the whee! that leads in all
essential points—

N i

—the Go-Lightly Kind,
lead in strenfth beauty, speed, safety—
being made right, of best material and
by experts in every department. The
priees please, Write us,

Ames & Frost Company, Chicago.

TN
Monarch

Bicycles

825 $35 $50
Have No Equal.

AGENTS EVERYWHERE.

Monarch Cycle Mfg. Co.
Chicago. New York.

=
=
=

%

SENSITIVE LABORATORY BALANCE.

By N. Monroe Hopkins. This *“built-up” laboratory
balance will weigh up to one pound and will turn with a
quarter of a postage stamp. The balance can be made
by any amateur skilled in the use of tools, and it will
work as well as a $125 balance. The article is accom-
panied by detailed working draw ings showing various
stages of the work. This article is contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 1184. Price 10
cents. For sale by MUNN & CO.. Broadway, New
York City, or any bookseller or newsdealer.

ROSE POLYTECHNIC INSTITUTE

A College of Engineering. Mechanical, Electrical, Civil
Engineering; Chemical Courses; Architecture, BExten-
sive shops. Modernly equipped laboratories in all de-
partments. Ex%enseslow 17th year. ¥or catalog address
C. MEES, President, 'Verre Haute, Ind.

THE INGERSOLL DOLLAR WATCH

Now household words. 2,000 000
Sold in 2 Years under an’ ABSOL-
UTE GUARANTEE printed below has
made them so, We have demon-
strated that a GQOD Watch for a |
Dollar is possible. The sales are Q&
now over 3,000 per day. You
want one—either for yourself
your Boy or your ¢ Bike.”
As good asany Watch made
forordinary every-day use.
Keeps Accurate Time.

Guaranteed as be-

ow.) Has lever escape-
ment, quick train; sec-
ond hand; good nickel
case; Keyless Wind and
Set; 18 size. Buy this
Watch to use and af

Al ARANY,

PRICE

$1.00

EACH

—3#50L0 52—

65 COURTLANDT smm NEW YORK ¢ITY
AGRE

£ uan 1P winiour Aduse, s walc | 50,00 one for SHIJW. Sent post-
TALS TO KECP GOOD TIME  THE m
umvummfx e, paid for ONE DOLLAR. Attach-

ments for Bicycle 25¢. extra.
ROBT. H. INGERSOLL ¢ ~™0., 65
Cortlandt St. Dept. Ne 147, N.Y-

96 $3o 3000 BICYOLES

Everyone a Bargain.
NEW AND SECOND HAND.
2d Hand—good as any for service. §5 to $12.
New ’99 Models $12.50 to $30. None
higher. We guarantee tosave you money.Largest
variety toselectfrom. Lowest prices ever quoted.
Every customersatisfied. Shipped subject to examin-
J/ ation and approval. Nomoney in advance. A few
good AGENTS WANTED. For price listand partic-
address tbe old reliable cycle heuse,

BRUWN-LEWIS 00.. (K F) 298 Wabash Av., Chicago,
SENC FoR

& TELESC s

W.& D.MOGEY.

BAYONNE CITY. N.J.

THE

c \htch on the rear sprocket wheel.
To

BEST BlCYCLE BRAKE_-»

All cﬁcllsts. whatever wheel they ride;
atest and Best Automatic C

TREBERT BRAKE

is composed of a friction disk secured to the hub of rear wheel, a clutch on the disk and a

should have att ached
oaster and Brake,

Both clutches have inclined surfaces upon which balls

When the bike chain is pulled forward. the balls also moveé forward and ride up their
incline. Back pressure to pedals produces reverse motion. Free booklet of particulars.

¢ pedeomY Trebert Automatic Coaster and Brake Co.

SYRALU SE,

No Dan,

ECLIPSE BICYCLE

Pressure on the Pedals.
‘Write at once for particulars and prices to

ECLIPSE BICYCLE COMPANY, Box X,

COASTING WITH COMFORT.

er No Risk whatever when you have your machine UNDER
PE RF CT CONTROL at all times, as is the case with the

with Morrow Automatic
COASTER and BRAKE

You can regulate your speed at will with a Backward or Forward
The Simplest, Safest, Surest of devices.

ELMIRA, N. Y.

B & B, Ams Go.'s Hammerlass

32 and 38

Caliber S, & W.

Cartridges, Auto-

matic Shell Eject-

ing, Positive Stop on Cylinder.
AN ABSOLUTELY SAFE ARM.

HARRINGTON & RICHARDSON ARMS CO.
WORCESTER, MASS,, U. S, A.
§¥~ Send for Descriptive Catalogue *“S.”

A Sporismanrs Joy

is a gun kept clean lubricated
and rust proof by the use of

OIL

STANDARD OF THE WORLD

We have voluntary testimonials from
thousands of expert sportsmen.

AVOID SUBSTITUTES.

G. W. COLE & CO.
139 Broadway (Room G), NEW YORK.
Samplessent free fortwo-cent stamp. Ask your dealer

REVERSING STEAM TURBINE.—PAR-

son’s recently perfected turbine for boats. Illustrations
showing details. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No, 1158. Price 10 cents, by mail, from
this office, and from ail newsdealers.

VT OTOT VT VT TTeTYY )

Ty

5000 BICYCLES

Overstock, Must be closed out
Standard’'99 Models
A\ guaranteed, 810 to W25,
98 & *97 models #$8to W15,
8% ] Shopworn and second hand
wheels, good machines,
%3 to §10, Great Factory
Clearing Sale. We ship any-
where, to any one, on ap-
provn.l and trial wmhout a cent in advance.
EARN A BICYCLE by helping us advertise our
uuperb wheels. Easy work and sure reward on Our new plan, We
will give one Rider Agent in each town FREE USE of S8ample
Wheel to introduce them. Write at Onee for Our Speelal Offer.
G.C. MEAD CYCLE COMPANY, CHICAGO, ILL.

“Glimax” Spring Wire Saddle
The most Durable, Handsome and
Comfortable Bicycle Saddle in- ex-
istence. Endless Steel Frame

entirely covered with Endless
3 Spring Wire Cord. Elastic,
~ Conformable to Rider, Pre-
vents Saddle Soreness.
d'l‘hree sizeslol\%os 1 3?6 and 4. Regs};‘)ect-
ive dimensions, 10x8 in., 81x9 in X!
in., Price $3.00. ¥ Liberal discoun
to dealers. Address
MFG. CO., East Hampton, Conn.

114,230 NOW IN USE.
Blg Service. Little Cost.

Iu convenient Hot Water Supply. 80 neces-
,{'(o any bath:and that it may be used in a

or anyother room to equal advantage in

eonnection with water gervice or independ-

ently is what is making the “Mosely” famous.

‘omplete. with heater, $26.50 up delivered

eulo Rocky Mountains. “Monthly payments.

if wanted. Send for Calalogue

of Tubs and Heaters.

MOSELY FOLDING
. TUB CO.,

358 ‘K” Dearborn St.,

CHICAGO.

YOU to send us your name and
your neighbor’s name and address
a8 we would

hke 1o send EVERY GOOD FARMER

A FREE SAMPLE, COPY OF THE

Agricultural Epitomist

Fort ebusy, practical working farmers of America.
It is their paper and c]nlms their support. Don’t Fafl
toWrite us at Once G! Addresrses;Postal Will Do.

Gss, Gasoline or O,

WE WANT

AGRICULTURAL Ll’l’.l‘OMIST. Indianapolie.

© 1899 SCIENTIFIC AMERICAN, INC.

DIS tilled Wal Water—1009 Pure from the Sanitary Still.

TESTIMONIALS—Physicians’ endorsements and full particulars by return mail.

Only Still recognized by the U. S. Government. Six Styles, $10 up.
THE CUPRIGRAPH CO., 13 No. Green t., Chicago.
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CAN | BECOME AN ELECTRICAL ENGINEER?

The Electrical Engineer Institute of G

Scientific

American,

353

m—

——

Department A, 120-122 LIBERTY STREET,

orrespondence Instruction,
NEW YO

RK, U. S,

A.

YES; YOU CAN.

at your

Y
h

WE TEACH ELECTRICAL EN

home, by mail, payable in installments of $5.00 or $2.00 per month.
Over 20 Technical and popular courses.

Uur Institute indorsed by THOS. A. EDISON

and every other prominent electrician. 'I'he electrical fleid i8 growing enormously and offers excellent oppor-

tunities t o make money for tbose having an electrical training. It will pa,
free books entitled **Can I Become an Electrical Fngineer ” and ** The E?i

anyone to write for our two
ectrical Marvels of Our Times.”

JUST PUBLISHED.

Mechanical Movements

POWERS, DEVICES AND APPLIANCES.

By GARDNER D. HISCOX, M. E.
Author of * Gas. Gasoline and Oil Engines.”

Large 8vo. 402 Pages. 1649 Illastrations,
with Descriptive Text. PRICE, $3.00.

A dictionary of Mechanical Movements, Powers, De-
vices. and Appliances, with 1649 illustrations and explan-
atorz text. This is a new work on illustiated mechanics,

nical mov ts, devices, and appliances, cover-
ing nearly the whole range of the practical and inven-
tive field, for the use of Mechanics, Inventors, Engineers,
Draughtsmen, and all others interested in any way in
mechanies.

—SECTIONS.—

Mechanical Powers.—Weights, Revolution of
Forces, Pressures, Levers, Pulleys, Tackle, etc.
Transmission of Power.—Ropes, Be:ts, Fric-

tion Gear, Spur, Bevel, and Screw Gear, etc.
Measurement of Power.—Speed, Pressure,
Weight, Numbers_Quantities, and Appliances.
team Power—Boilers and_Adjuncts.—
Engines, Valves and Valve Gear, Parallel Motion
Governors and Engine Devices, Rotary
illating Engines.
ances.—Injectors, Steam Pumps,
Condensers, Separators, I'rapsand Valyes.
Motive Power—Gas and Gasoline Engines.
—Valve Gear and Appliances, Connecting Rods
and Heads. .
Hydraulic Power and Devices. Water
Wheels, Turbines, Governors, lmwct Wheels,
Pumps, Rotary Pumps, Siphons, Water Lifts,
Ejectors, Water Rams, Meters. Indicators, Pres-
sure Regulators, Valves, Pipe Joints. Filters, etc.
Air Power Appliances.—Wind Mills, Bel-
lows, Blowers, Air Compressors, Compressed .\ir
Tools, Motors, Air Water Lifts, Blow Pipes, etc.
Electric Power and Construction. -Genera-
tors, Motors, Wiring, Controlling and Measur-
ing, Lighting, Electric Furnaces, Fans, Search
Light and Electric Appliances. .
Navigation and Roads. - Vessels, Sails, Rope
Knots, Paddle Wheels, Propellers, Road Scraper
and Roller, Vehicles, Motor Carriages, T'ricycies,
Bicycles, and Motor Adjuncts.
Gearing.—Racks and Pinions, Spiral, Elliptical,
and Worm Gear, Differential and Stop Motion
Gear, Egicyclicaf and Planetary Trains, * Fergue
son’s ” Paradox. R .
Motion and Devices Controlling Motion.
—Ratchets and Pawls, Cams, Cranks. (ntermit-
tent and Stop Motions, Wipers, Volute Cams,
Variable Cranks, Shaft Couplings,
Gyroscope, etc.

Horological. — Clock and Watch Movements

and Devices.

ining. — Quarrying, Ventilation. Hoisting,
Conveying, Pulverizing, Separating, Roasting,
Excavating, and Dredﬁi_ng.

Mill and Factory Appliances.—Hangers, Shaft
Bearings, Ball Bearings, Steps, Couplings, Uni-
versal and Flexible Couplings. Clutches, Speed
Gears, Shop Tools, Screw Threads, Hoists,
Machines, Textile Appliances, etc.

Construction and Devices.—Mixing, Testix¥.
Stump and Pile Pulling, Tackle Hooks, Pil
Driving, Dumping Cars, Stone Grips, Derricks,
Conveyor, Timber Splicing, Roof and Bridge
I'russes, éuspension Bridges.

Draughting Devices. - Parallel Rules, Curve
Delineators, Trammels, Ellipsographs, Panto-

lvfmphs. ete. .

18, iscellaneous Devices. — Animal Power,
Sheep Shears, Movements and Devices. Eleva-
tors, Cranes, Sewing, TypewritinTg, and Printing
Machines, Railway Devices, Trucks, Hrakes,
Turntables, Locomotives, Gas, Gas Fumaces.
Acetylene Generators, Gasoline Mantel Lamps,
Fire Arms, etc.

*.* Copies prepaid to any address on receipt of price.
§F~ Send for Descriptive Circular.

MUNN & CO., Publishers,

SCIENTIFIC AMERICAN OFFICE,
361 BROADWAY, NEW YORK.

WE ARE THE INVENTORS OF THE

CAULKING MALLETS

NOW USED IN ALL THE SHIP
YARDS OF THE WORLD.

We make Mallets of a Il deseri
tions. This is our speclalty.
lustrated Price List and Catalogue
mailed upon application.

N. Y. MALLET & HANDLE WKS.

Fstablished 1845.

450 E. Houston St., N.Y,, U.S.A.

1.
2.
3.
4. S

10.

11.

12.

Universa)
13.
14.

15.

16.

17.

This double-slope causes the
expanding ice to slide into
air-dome, taking the
strain off the pipe.
air-cushion also prevents
“Hammering.” Covered by
U. S. and Foreign Patents.

Burst {Water Pipes a Thing of the Past

You can now make all water

ipes as secure from bursting in winter as in summer.

This pneumatic system is the only one which successfully prevents the annoy-
ing and costly bursting of water piPes. It bas solved a great economic problem.

Highl
shoul
selves of this

endorsed by Architects, Eng
be completed without this system, and all house owners should avail them-
* ounce of prevention’ in season.

neers and Municipal Officials. No new house

§F~ Send for lllustrated Booklet, giving full explanation and discount.

THE PNEUMATIC DOME MANUFACTURING COMPANY,
301 E Street, Northwest, Washington, D. C.

PROPOSALS.

SEALED PROPOSALS WILL BE RECEIVED AT

the office of the Light-House Engineer, Tompkins-
viile, N. Y,, until 12 o’clock M., of Saturday, the 27th dar
of May, 1899, and_then opened, for furnishing the ma-
terial and labor for the completion and delivery of the

; metal work for the East Face Wharf, Light Hoase

Depot, 'I'ompkinsville, N. Y., in accordance with specili-
cations, copies of which, with blank proposals and other
information, may be had upon application to

D. P. HEAP, Lieut.-Col., Corps of Engineers, U. S. A.

© TOOLMAKERS®

S UNIVERSAL

1 4
®
1
© Box 13,

Fine Mechanical Tools.
Send for it.

ATHOL,

STEEL STAMPS

SEND FOR CIRCULAR.

$ SURFACE GAUGE. ™

© Complete dexcription in
our 112- page Catalogue of

THE L. S. STARRETT CO.
, Mass, U. 8. A,
©0000000000000000000000000006

FOR MARKING TOOL
NAME STAMPS 10¢ PER LET

i 8 Y
rIGURE&ALPHABET SETS AT LOWEST PRICES.
AL WARRANTED CHWAAB STAMPsSEAL C°

™M

060000000000000000000000000066

The finest
auge for
ht work.

Price

9000000000

ILWAURKEE WIS,

180 Napfiha Launch

16 ft. with 1.4 H. P. Engine is my Specialty. Fastest and

i best made boat in the world for the money.

C. L. BARKER,

Pittsfield, Mass.

ﬁ[/ﬁggl

The Perfect New

PHOTOGRAPHERS
TRY TOLIDOL

For Dry Plates and Bromide
Papers. Actsrapidly, is stain-
less and can be used repeat-
edly. Tubes for amateurs

ready for immediate use, 26¢. |

Pure Tolidol for profession-
als, 60c. ounce. Recommend-
ed by plate manufacturers.
Dealers sell it. Haller-Kem-
per Co. Atlas Block, Chicago

PHOTOGRAPHY

IN COLORS - FOR-

mulas for producing photographs in colors by the Chas-

sagne process.
Nos 1114 and 1125.

SCIENTIFIC AMERICAN SUPPLEMENT,

Price 10 cents each, by mail,

from this office and from all newsdealers.

quickly ascertain our
invention is probably

Scientific

Branch Office. 625 F

A handsomely illustrated weekly.
culation of any scientific journal.

50 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &cC.

Anyone sending a sketch and description may

opinion free whether an
patentable. Communica-

tions strictly confidential. Handbook on Patents
sent free. Oldest agency for securing patents.

Patents taken t rouih Munn & Co. receive
specialnotice, without c

arge, in the

American,

Largest cir-
Terms, $3 a
Sold by all newsdealers.

MUNN & Co,361 eroacwar. New York

St., Washington, D. C.

Van Norman Duplex Milling Machines

Perform the combined work of Horizon=
tal !S%m_dle Milling Machines, Ver=

pindle Milling Machines, and
ddition, cut at all angles.
invaluable for all kinds of tool, gauge and
fixture work, die work and for general
manufacturing. They save time, cutters
and fixtures.

WALTHAM WATCH TOOL CO.,
Springfield, Mass.

The Yankee DRILL GRINDER

for grinding both Twist and Flat Drills.

Grinds all sized drills from }§ to 2 in. Can

be set for any size in a few seconds. Gives

any desired clearance. Fully guaranteed.

¢Can’t Grind Wrong.”? Catalog free
G. T. EAMES COMPANY,

250 Asylum Ave.., Kalamazoo, Mich.

BICYCLE CHAINS

Kept Clean and Oiled. Our chain brash does the
business, Works automatically, cleans both sides.
Can’t get out of order, keeps chain free from dust,
mud and alwaysoiled 60 cents pos paid. Money
Tefunned if you arenoi glad toownit, Every pur-
chaser becomnes an Cireula:

ent. (¥ r N
HUTCHES & co,,ngao Tsabella Bldg., {I'l::clgo, .

They are

THE FOLMER & SCHWING MFG CO.

71 CANAL STR., NEwW YORK.

SEW ON BUTTONS!

Bachelor’s Buttons made t\‘“luimw)

with Improved Wash-
burne P asteners
k slipon in a jiffy. Press a lit-
k tle lever—they hold like grim
f death, but don't injure the
. b Instantly released

it when desired. By mail, 1
" each. Illus. catalogue show-
ing collar buttons and other
useful novelties made with

o these s, free on r .

American Ring Co., Box P, Waterbury, Conn.

BEST MACHINES

for DRYING Grain, Sands, Clays, Fer-
tilizers, Coffee, Wet Feeds, Chemicals
Salt, Suﬁar, etc.. Also COFFEE
HULLERS and CLEANERS,

Send for 6th Illustrated Catalogue.
. E. Worrell, Hannibal, Mo., U. S. A.

SCIENTIFIC BOOKS %53 Gonénveayer-

MODEL
FOR SALE Rrsisr o Raeitorame invention. Ao
dress L. M. CAMPAU, % Fort St., W., Detroit, Mich.
FOR SALE &k Bianoes ®4res oo B ioa

FONTAINE, care of A. P. M, CURACAO, W. L

FOR SALE ELien Nor tevins ana patiouinrs ad
dress A. RICHTER, 1138 First Ave.. New York City.
WE BUY NOVELTIES §iihd'Sincount tor

cash. ROMAIN TALBOT, Berlin C, Germany

MACHINES,, Corliss Engines, Brewers’
E and Bottlers’ Machinery. THE VILTER
MFG. CO., 899 Clinton Street, Milwaukee, Wis.

OEALERS'HAND BOOK
Information net. 42 pp. locts.
F.CorTEZW1LsSON & Co.,Chicago

for inventors. Estab. 1867. Catalogue.
J. C SEYL, 181 Madison St., Chicago.

TYRE WHEELS8,MODELE
NOVELTIES B ETC. NEW 0

T U R B I N E ¥~ Send for Circular “M.”

s;,’r‘}.?g'ﬁ%ﬁ," hF?":'. ﬁ go A.

L Q CATALOGUES FREE.
[\ [e]n] E UNION MODEL WORKS
% GEARSE® 193 CLARK CHICAGO.

GRINDING MILLS 5% 2L pURPosEs.

Bogerd1s Patent Uni.
ge(;sal Eccentric Mill. Address J. 8 & G. F. SIMP

N, 28 Rodney Street, Brookiyn, N. Y.

NOVELTIES & PATENTED ARTICLES

Manufactured by Contract. Punching Dies, Special Ma-
chinery. E. Konigslow & Bro., 1818eneca St.,Cleveland,O.

EXPERIMENTAL Wi 2

ORK. SMALL MACHIRERY |
STENCIL WORKS 100 NASSAU 8T N.Y.

$525

Agents profits per month. Will prove
it. or ﬁay forfeit. New articles just out.
A 2150 sample and terms free. Try us.
ELECTROGRAPH CO., 28 Bond St., N.Y.

GAS + GASOLINE E

WATER MOTO

BACKUS WATER MOTOR CO. NEWAR

W ANTED

Representation in Chicago and Western territory for
first class specialty or novelts. Highest references.
0=~ Address full particulars

D. A. JOHNSON, 701 Gaft’ Bldg., Chicago.

Experimental & Model Work

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

VOLNEY W. MASON & CO.,

Friction Pulleys,Clutches &Elevators
PROVIDENCE R. I

[ BUILDERS ano ‘NEBY

DESIGNERS H
M.Ac 3 orks,
SPECIATL: | T ey Wachine Wl
) Mass.

Wanted.—Foreman or Assistant Superintendent with
sufficient knowledge to install an oil engine plant.
State references and salary required. J. Littlejohn,
Toronto Junction, Ontario.

WANTED A first class mechanical draughtsman
thoroughly familiar with shop drawings and the desi¥n-
ing of general machinery. A permaneni position for
proper man. Address with full particulars as to ex-
perience, salary and references, W. E. C., Box 773, N. Y.

YOU CAN MAKE $100.AWEEK !

0wWN YOUR OWN SHOW, coMPLETE DuTFIT—$ 100,
LIFE MOTION FILMS & MACHINES.
GREAT PASSION PLAY & 509 0THER SUBJECTS

s UST CATALOGULE S E e
S.LUBIN,LARGEST MFR.PHILADELPHIA P.A.

Experimental Seience

By GEO. M. HOPKINS.
20th Edition Revised and Enlarged.
914 Pages, 820 lllustrations.
Price $4.00 in cloth; $6.00 in half morocco, postpald

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

Send for large Illustrated Circular
and complete Table of Contents.

MUNN & Co., PusLISHERS,

Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.

the “Open Door.”

With Portraits. One Vol.

7 BREAK-UP «

CHINA

ILL LORD BERESFORD'’S famous Mission to China de-
termine the commercial future of that country?
gives his opinion of the commercial outlook, based upon

observations and interviews with the great Chinese Viceroys and
foreign merchants in China. He decides in favor of the policy of
He decides against ¢ Spheres of Influence.”
He is clear, concise, and convincing. He presents in one volume
the political and commercial situation in the great Empire whose
very existence is hanging in the balance from hour to hour. Itis
a book for the economist, for the American business man, and
for all those who are interested in the commerce of the world.

The book

8vo, Cloth, Ornamental, $3 00

Publishers, New

HARPER &

BROTHERS
York and London

© 1899 SCIENTIFIC AMERICAN, INC.
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fdllbtl’ = hangers,

The Genuine

ONE PIECE

are used on the BEST ¢
Bicycles, Tandems, Trip-
ets and Quads.

FAUBER,

b/ Originator, Pioneer, Largest Manu-

facturer One Piece Hangers.
YOU!
With mechanical ability and judgment ap-

e and Pmct al construc-

preciate the Sim
r, The Cranksand Axle

tion of the Fai

R are made of One Piece of Steel, spring tem-
g l| pered, no joints to work loose, used 8o exten-
@ | sively you can get any needed repairs in any
g | ] part of the United States.

S53E Beware of Infringements

.8 (Cheap Imitations),

EES

£88

=om

— I

Lid P

L §

D

STEAMBOILERT0L GSLoRS

J M ALLEN: Pnnsmm V -B'FRANKLIN * VICE PRESIDENT|

SECRETARY  F-B-ALLEN + 22ViCE PRESIDENT|
.B.BRAIN’ERD,A&‘S’TTREAS l.l' MIDDLEBRDOK.AST 4
= ——=—r = ———v

- - aniand

IT'S A EUROPEAN FAD__»

todiscardhorses
and bicycles in
favor of Auto-
mobiles. It is
getting to bethe
same in this
country. To be
thoroughly up-
to-date you
ought to}get a
WINTON MOTOR
CARRIAGE,
the best made
conveyance of
its class in this
or any other
country.Simple,
safe, stronghy
constructed.
Costsabout ones
half cent amile.

No Agents.

Price $1,000.
Hydro-carbon system. Write and ask when we could

deliver you one. Order book is fllling up. Catalogue free.
THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio.

There is no Kodak but the Eastman Kodak,
By the

KODAK
SYSTEM

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

The film is put upin cartridge
form and Eerfectly pro-
tected from llg tbya strip of
black paper extending the full
length of the film and several
inches beyond each end.

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

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

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

Kodaks $5.00 to $35.00.

SRS EASTMAN KODAK CO.
Adealers or by mail. Rochester, N.Y.

FIiLM
CARTRIDGE.

BRISTOL’S
RECORDING INSTRUMENTS.
Pressure Gauges, Vacuum Gauges. Volt.-
meters, Amperemeters, Wattmeters, and
I'hermometers, make continuous records
Day and Night. Willpay for th :mselves,
Every instrument fully guaranteed and
sent on 30 days’ trial. §#& Send for Circu-

lars and Specimen Chart.
The Bristo]l Company, Waterburv. Conn.

JINELTE CAEREL LAY

'Bv PROF. T. O’'CONOR SLOANE.

AN INEKPENSIVE LIBRARY OF THE BEST BOOKS
ON ELECTRICITY.

For the Smdc'nt the Amateur, the Workshop, the Electri-
I Engineer, Schools and Colleges.
bomprismg flve books, as follows:
" rithmetic of Eectricity, 138 pages, - -
‘tectric Toy Making, 140 pages, .o .
iow to Become a Successful Electrician,189 pp.
Standard Electrical Dictionary, 682 pages, - 3.00
Electricity Simplified, 158 pages, - . 1.00
¥ The above five books may be purchased singly
at the published prices,. or the set complete, put up in a

neat folding box, will be furnished to readers of THE
SCIENTIFIC AMERICAN at the 8 2pecm.l reduced price of

$1.00
1.00
1.00

Five lars. You save § enng the com-
plete set. Five volumes 1,30 ges, and over
450 illustrations. ¥ Sen for full table of con-

tents of each of the above books

MUNN & CO., Publishers,

Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.

[RESCEN

BICYCLES

Adults’ Chain Models, $35
Juvenile Models, (%issh) $25

We have put years of honest, untiring
labor into the effort to produce a per-
fect bicycle, and we believe that for
both men and women our Crescent
Bevel Gear Chainless Bicycle for ’99 is
a wheel without a parallel.

Catalogue No. 3 containing *‘ Care of the Wheel,” Free.

WESTERN WHEEL WORKS,

PRICE S$60.

MAKERS,

CHICACO. NEW YORK.

$1.00 Each.
Handsome jeweled eyes.

@ Send for Catalogue *“Gen-
eral Cycle Sundries.”

Bicycle Bells ever seen.

Lion, Serpent, Turtle or Dragon. '
Accurately modeled, finely hand-chased.
Finish, antique bronze, and patent lock clamp.

The New Departure Bell Co., Bristol Gonn.

Your choice of

$1.00 Each,

11

TRADE MARK

EGAMOIW
ALUMINUM PAINT.

Latest a&plicatdon of Aluminum. Looks like Frosted
Silver. ble. Untarnishable, Wa'er, Oil and
Weatherproof. Durable, Easily Applied. Bicycles,
Yachts, Radiators, Pipes, Metal Wo1k, Mmhinerg, D!vx-
namos, Motors. Apparatus, Arc Lam ps, Sockets, Brac
ets, Cars, Stations, General Decoration, etc.
bottle, by mail, for'25 cents.

THE AMERICAN PEGAMOID CO., 346 B’way, New York.

Sample

CHARTER Gasoline Engme
HSE]] ANY PLACE

BY ANYONE

FOR ANY PURPOSE
Stationaries, Portables,
Engines and Pumps.

§@~ State your Power Needs.

CHARTER GAS ENGINE CO., Box |48. STERLING, ILL.

Foot Power, High Grade

W. P. DavisMach. Co.,Rochester, N.Y.

LATHES

sTribune Bicycles“

for 1899,
The Best Wheels in the World.

I Write for large New Catalogue illustrating our
full line of twenty-three models.

: The Black Mfg. Go., Erie, Pa.
laaasasasasssa s g s S T g e g S S e ]

bs, crank hangers, seat post ex-
;i‘anders and handle bar expanders.
llor’: crank ha.nger consists W
WO pi
mg the advantagee of perfect simpli
-ity, rigidity and security, removable
at will without disturbing bearing parts
making the neatest, sim-

or adjustment; the whole

plest and most perfect
mechanism of a crank

insist upon having them.
trade mark “THOR? is on Cranks, Hubsd
and Expanders. Write for Catalogue. TRAGE MARK

AURORA AUTOMATIC MACHINERY CO., Aurora, Il

OC>2D0C > <NDOC~2I0-30000C 00 <O <O~

OC-2I0C~2I0000¢ -~ DO~

IS NOW USED
BY OVER

For the highest references, and illustrated
catalogue giving full description, address,

The Bradley Pulverizer Co.,
TR T T TTEZ TS T T T IO TR T T T RS

THE GRIFFIN MILL

50

PORTLAND GEMENT

MANUFACTURERS IN THE WORILD, and there were more
 Griffin Mills sold to Cement Manufacturers during the past
year than of all the other Grinding Mills combined.

OF THE
LARGEST

Boston, Mass.

2P0 <000 00D

T ANKIS
d (Louisiana Red Gulf Cypress a &
Specialty.) Best known for
every purpose. ' Good material

orkmanship.

BlCYCLE TIRE REPAIRING.—THE

Mending of Sln%le Tube Tires.— A practical article illus-
trating the method of inserting patehes and plugs with

pliers and pluggers, together with rubber band umzmg
and the use of puncture bands. 8 illustrations. Con-
tained in SUPPLEMENT 1102, Price 10 cents. For

sale by Munn & Co. and all newsdealers.

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

GARDNIR])JESTOCK

CHBESLY&CO (0 Ac3 it

&40 £o8 cavaioevs

d

|ning (e New' Home

Anyone contemplating the building of a new home will find the

Building Edition of the Scientific American

of peculiar and absorbing interest. This beautiful publication is
issued mouthly, and contains practical articles and suggestions
on modern house building, together with a series of splendid

lates, showing perspective views and floor plans of the most up-
Eo—date modern dwellings, estimated cost, etc. A single issue of
this bandsome periodical is often worth "the year’s subscription
price to the intendin,
a single copy. or $2.

MUNN & CO., Publishers, 361 Broadway, New York.

builder. Write to-day and send 25 cents for
for annual subscription,

Continuous Ring,

~
LIBERTY No. 3 P;

“Above ANl Chings,
LIBERTY”
Bicycle Bells!

Button, Gong does not turn when
Bell Rings. Rings longer and winds
quicker than any other.
THE LIBERTY BELL CO.,
(FormerLy THE BRisTOL BeLL Col
BRISTOL, CONN., U. S. A.

Adjustable Push-

LIBERTY No. 7 P.

© 1899 SCIENTIFIC AMERICAN, INC.

Calcium Ring
Camp.

BURNS ACETYLENE GAS.
No Oil, Wick, Dirt or Smoke.

Get the Best. Price $3.50
Agents wanted in every town.

CALCIUM KING LAMP CO.,
Waterbury, Conn.
All varieties a.t lowest prices. Best Railroad
Track and Wagon ‘or Stock Scales made.
Also 1000 useful articles, includi Safes,
Sewing Machines, Blcycles. Toouls. ete. Save

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

BestKnown
Known & Best

emington

Standard Typewriter

WYCKOFF, SEAMANS ENEDICT,
327 Broadway, New York.

THE BICYCLE: ITS INFLUENCE IN
Health and Disease.—By G. M. Hammond, M.D. A val-
uable and interesting paper in’ which the’ subject is ex-
haustively treated trom the following stand'gomts 1.
The use of the cycle by persons in bealth he use of
the cycle by persons diseased.’ Contmned in SCIENTIFIC
AMERICAN SUPPLEMENT, No.:1002.. Price 10 cents.
To be had at this office and from all newsdealers.

JESSOP'S STEEL 5t

BEST .
SAWS ETC.
ww JESSOb & SONS L" 9I JOHN ST. NEW YORK-

PRINTING INKS

‘I'be_SCIENTIFIC AMERICAN is printed wito CHAS
ENEU JOHNSON & CO.'S INK, Tenth and Lombard
8ts., Philadelphia, and 47 Rose St., opp. Duane, New Yorg






