2

Srientific  American,

MUNN & CO., Editors and Proprietors
PUBLISHED WEEKLY AT
No. 361 BROADWAY, NEW YORK.

A. E. BEACH.

0. D. MUNN.

TERMS FOR THE SCIENTIFIC AMERICAN.

One copy, one year, for the U. 8., Canada or Mexico... $3 00
One copy, six months, for the U. 8., Canada or Mexico..... .. 130
One copy,vile year,to any foreign country belonging to Post. n. 4 00

Remit hy ‘Ensm] or express money order, or by hank draft or checl
MIINN &£ CO., 361 Broadway, corner of I'rmiiklin Street, New York.

The Scientific American Supplement

is a distinct paper from the SCIENTIFIC AMERICAN. THE SUPPLEMENT
is issued weekly. Every number contains 16 octavo pages, uniform in size
with SCIENTIFIC AMERICAN. Terms of subscription for SUPPLEMENT,
.00 a year, -for the U. S., Canada or Mexico. ¥iil! a vear to foreign
countries belonging to the Postal Union. Single vivpies, 1l cents. Sold
by all newsdealers throughout the country. See prospectus, last page.
Combined Ratea.—The SCIENTIFIC AMERICAN and SUPPLEMENT
will be sent for one year, to any address in U. 8., Canada or Mexico, on
receipt of seven dollars. 'I'n foreign countries within Postal Union, nwne

dellars a year. o L
Building Edition,

THE ARCHITECTS AND BUILDERS EDITION OF THE SCIENTIFIC AMERI-
CAN is a large and splendid illustrated periodical, issued monthly, con-
taining floor plans, perspective views, and sheets of constructive details,
{Jer[al“inﬂ to modern architecture. Each number is iilustrated with

eatitifnl plates, showing desirable dwellings, public buildings and archi-
tectura! work in great variet% Tobuilders and all who contemplate build-
ing this work is invaluable. as the largest circulation of any architec-
tural publication in the world.
ingle copies 25 cents. By mail, to any part of the United States, Canada
or Mexico, $2.50 a year. To foreign Postal Union countries, $3.00 a year.
Combined rate for BUILDING EDITION with SCIENTIFIC AMERICAN, 85.00
a year; combined rate for BUILDING EDITION, SCIENTIFIC AMERICAN
and SUPPLEMENT, $0.00 a year. To foreign countries, $11.50 a year.

Spanish Edition of the Scientific American.

LA AMERICA CIENTIFICA E INDUSTRIAL (Spanish trade edition of the
SCIENTIFIC AMERICAN) is published monthly, uniform in size and typo-
grapby with the SCIENTIFIC AMERICAN. Every number of La A4 merica is
pratuaely illustrated. It is the finest scientitic, industrial trade paper

rinted in the Spanish lauguage. It circulates throughout Cuba, the West

ndies, Mexico Central and South America, Spain and Spanish posses-
sions—wherever the Spanish language is spoken. $3.00 a year, post paid to
any part of the world. Single copies 25 cents. See prospectus.
MUNN & CO., Publishers,
Broadway, New York.
¥ The safest way to remit is by postal order, express money order,
cirzé% or bank check. Make all remittances payableto order of MUNN

¢ Readers are specially requested to notify the publishers in case of
any failure delay, or irregularity in receipt of papers.

" NEW YORK, SATURDAY, JANUARY 2, 1892.

Contents,

{1llustrated articles are marked with an asterisk.)

Aluminum, cheap.. .. .1 |

Ballooning to make rain 5

Blood, hydrocyanic acid in.. e 4
Caima.n% house boat, the Loril-

lard 1

Notes and Queries.
Planets in January.
Printers’ rollers, compos:
Pumping outfit, the Shipman*....
Railroad rail, Glynn’s*.............
Railroad tie and Qlal‘?‘;), Glynn’s*.
Railway cellision, a Wisconsin*...

Coal from an artesian well. ....... 4 | Rain makers, the, in Texas*
Electric dynamo planning (3814).. 11 | Rats, * trade,” of Arizona
Electric light carbons (3817)....... 11 [ Rings, curious lore in........

Electric railway, American, in

England
Bxplosion, a drug.
Fiber-cleaning ma.
Furnace shields. ..
Gas, natural, Stock
House boat Caiman,

lard®* ... ..
Inventions, recentl{ patented....
Iron, steel, and tin in California..
Kite flying to make rain*..........
Mastodon remains, New York

Rubber, unvulcanized, uses of.
Stereopticon, Beseler’s'.....
Tachycardia, treatment of..
Telegraph cable,

"the Lo

sh, SS. .
Vessels, sailing, demand.
Water motor, the Belkna
Whlitgey. Eli, and Eli

9
3
7
3
1
10
9

0 e

TABLE OF CONTENTS OF

SCIENTIFIC AMERICAN SUPPLEMENT

No. 835.
For the Week Ending January 2,

1892.

Price 10 cents. For eale by all newedealers.

PAGE

1. ARCHAEOLOGY.—Antiquarian Discoveries near Alexandria.—
Recent interesting discoveries at Abukir of statues and remains
of an Egyptian tem[gle....

II. AERONAUTICS.—Kite Flying.—Theory and practice. ter-
esting article by CARL E. MYERS, the well known aeronautical
engineer in the service of the United States government during
the rain making experiments.—Notes of work done under his di-
rection by the commission............cooiviivniiieiiiiiiia i,

III. AVICULTURE.—A Home-made Incubator.—The experisncs of
a beginner in making an incubator, a thoroughly practical paper
illustrating all the troubles one may experience instarting this
form of chicken raising.—6 illustrations....................co..ooeen.. 13345

IV. CHEMISTRY.—Apparatus for the Constant Generation of
Gases.—By R. ULBRIGHT and O. FORSTER.—An apparatus which
has great gas generating power and is of simple construction,
valuable in the Jaboratory for the generation of carbonic acid or
sulphureted hydrogen gases.—2 illustrations..............ccoveeen.ns 1

On the Estimation of Sulphur.—By GEORGE CRAIG.—Evolu-
tion method forthe determination of sulphur.—3 illustrations..... 13349

V. CYCLING.—Bicycle Racing Arrangement.—An arrangement for
bi(zchgl%tmdoors without progression.—1 illustration............. 1334]

VI. ELECTRICITY.-Improved Method of Testing Insulated Wires.
—A simple test for the insulation of wire involving the produc-
tion of a flash where the insulation is imperfect.—1 illustration... 13336

The Electric Light Works of Boulevard Richard-Lenoir, Paris.
—One of the great central lighting stutions of Paris, using direct
cougled low speed dynamos.—1 illustration................... ...

VII. HYGIENE.—What Constitutes a Filth Disease.—By Dr. 8. W.
ABBOTT.—An investigation of the role of decomposing matter
and dust in the causation of disease.................o.o.oiiuns..

VIII. MISCELLANEOUS.—An Expose of the Electric Girl.~By NEL-

SON W. PERRY.—An examination of the alleged powers of Lulu

Hurst and similar performers.—A most interesting study in
pg'fcholggy.—li illugtrations, e eeeaianas
'he Little Georgia Magnet.—A unt of performances
?y g rival of Lulu Hurst, recently exhibited in London.—§ illus-
8 T T
The Man of Science—His Methods and his Work.—By R, H.
THURSTON.—A review of the status of science, of the work to
}:(;zsod%ne by the scientist, and of the pasthiatory of natural phi-
1X. NA%‘(}'RAL HISTOR Y.—Estivation.—The recii)rocnl of hiberna-
tion.—Animals relapsing into inactivity and prolonged sleep dur-
ing dry seasons.—A very remarkable and rare phenomenon.—4 il-
JUBE LA OMS . L. e i ittt e eiasaaaes e e na e ea etz e e

X. NAVAL ENGINEERING.—Design for a Five Rater.—A center-
board yacht with ballasted centerboard, especially designed to
avoid struc: ural weakness.—4 illustrations. ........o.ooeeeieenenae .

XI. PHYS{CAL ASTRONOMY.--Dust.—By J. G. MCPHERSON.—
The dust of the air. —-How itis investigated.—With astonishingre-
sults obtained in the enumerating by actual experiment the
number of particlesintheair........................ . 13347

Some Recent Advances in Solar Stpectrosco y.—By Pr .
YOUNG.—An important abstract of some ofp the last results ob~
tained in the spectroscopic examination of the sun s 13344

XII. PHYSICS.—Note on Huyghens’ Pendulum, ... 13336

Prof. Pictet’s Laboracorﬁ at Berlin—Prof. Pictet’s *“low tem-
a::rat,ure laboratory,” and the remarkable researches carried out

L T

XII1. PHYSIOLOGY.—The Knee Feminine.—Peculiarities of the
feminine knee as contrasted with that of the other sex............

XIV. RAILROAD ENGINEERING.—Chicago Elevated Railroad.—
—How elevated railroads are now beingerected in Chicago.—Full
dimensions of the structure.—The obtaining of the right of way
and other mt[amnr.-.nE particulara. Tillustrationy,

XV, TECHXUOLOGY, Safety Apparatus for Drying Explosives in
Vacuum. -An apparatus far use inthe manufacture of explosives,
which has been tried by the Prussian government with great suc-
€€88.—3 H1IUStrations. . ..iiett i s n s aesas

The Pierce Process for the Production of Charcoal, Wood Alco-
hol, and Acetic Acid.—By W. L. DUDLEY.—A process giving im-
proved resu ts asregards charcoal and by-products.—¥ith a state-
ment of its results..............

=

13339

13349
13344

13338

13360

-1

133409

Srientific dmerican,

[January 2, 1892.

DEMAND FOR SAILING VESSELS INCREASING.

The demand for sailing vessels has, of late, shown a
marked increase both here and abroad; in Great
Britain, according to Lloyd's Registry, there being
now 141 such craft with a total tonnage of 185,807
under construction against 76 with a tonnage of 80,000
this time last year. Here about the same tendency is
manifest. The rate of steamer construction in Great
Britain has seen a marked falling off during the year,
and though in these waters the rate has largely in-
creased, it may easily be traced to favorable legislation
rather than to a further abandenment of the sailing
type. Shipping people, it would seem, are beginning
to discover that for certain classes of trade, in which
time is not a very material element, the sail is more
economical than the steam engine; the price of fuel,
too, is telling against the latter. Then, again, the dif-
ference in cost of construction between steamer and
sailing vessel, when compared with the amount of sav-
ing in time in average voyaging of the ordinary steam
tramper over the sailer, inclines to favor the latter.

The steam tramp, it will be found, will not average
much above ten knots, under favorable conditions; to
push her at higher speed would largely increase her
'sailing expenses, while against heavy head seas she
will not do so well by two or three knots. The smart
sailer, on the other hand, though falling far short of
this figure with winds heading her off, is good formuch
more than ten knots under favorable conditions of
wind and sea. With the old-time clipper ships sixteen
knots an hour, and even more that, was not unusual
with favorable gales over their counters. The clipper
'ship Great Republic, built by Donald McKay, when
employed as a transport for French troops in the
Crimean war, to the surprise of allled off in ordinary
weather the steam vessels of the fleet that were to have
taken her in tow.

In 1851 the Flying Cloud (clipper) made the passage
from New York to San Francisco, her track computed
at 17,000 miles, in 89 days 21 hours. Her greatest dis-
‘tance from noon to noon of any day was 374 knots
, (43314 statute miles), which, allowing for difference in
longitude, was madein 24 hours 19 minutes 4 seconds,
or at the rate of 17°77 miles per hour. In 1853 the
Comet reached New York from San Francisco in 83
days, and the Sovereign of the Seas from the Sandwich
Islands in 82 days. The greatest distance made by the
latter from noon to noon on any day (in this case 23
. hours 2 minutes 4 seconds) was 362 knots (419 miles), or

at the rate of 17°88 miles per hour.
~ As tothe number of men required to work a full-
‘ rigged ship (steam winches being employed), itisnot so

great, when tonnage is compared, as is necessary to a :

steamer—deck hands, stokers, and engine-room crew;
rand when we consider the type known as the ‘‘ tern,”
or three-masted schooner, the saving in wages is very
marked, for, with the use of the steam winch for heavy
hauling, a crew of six or seven men can work a craft of
1,300 tons.

ELI WHITNEY AND ELI WHITNEY BLAKE,

The citizens of Augusta, Georgia, are about to erect
a monument in that city to the memory of Eli Whitney
the inventor'of the cotton gin, as a grateful testimonial
from the people of the Southern States to the man to
whom they owe the principal part of their prosperity.
The purpose is a noble one, and the honor will be
worthily conferred. Mr. Whitney’s invention was of
conspicuous benefit to thiscountryand to all mankind,
not only as the creator of wealth, through its develop-

tries connected with cotton, but by its cheapening and
consequent greater diffusion of all fabrics of that ma-
terial, whereby the comfort and the progress of the
human race have been greatly promoted. It was also
specially meritorious as the embodiment of an original
idea or principle of operation in a form practically per-
fect, for the cotton gin remains to-day substantially the
same as it came from the hands of its inventor.

It is somewhat remarkable that Mr. Whitney’s name
should have become connected in later times with an-

value than the cotton gin from its wider range of use,
and of equal merit as an original and complete inven-
tion. We refer to the stone and ore crusher of Eli

s34 Whitney Blake, a nephew of Mr. Whitney, which was

first introduced to public attention by an illustrated
article in the SCIENTIFIC AMERICAN, September 4,

1858. Since that date, ‘‘the Blake crusher” has be- |

~come as famous and as indispensable in engineering
|and mining work as the cotton gin is to the cotton
"grower. The function which it performs, that of break-
iing stone into fragments without pulverization, is like
_that of the cotton gin, one which was before performed
only by hand and on the smallest scale; but unlike

.the cotton gin its utility is not limited to special regions !

rand a single branch of industry. In every part of the
world, from Alaska to Patagonia and from Norway to
New Zealand, thousands of the machines are in use
crushing ores in every description of mine, thousands
more in constructing streets and highways and ballast-
ing railroads, and other thousands in breaking stone
l'for concrete foundations of buildings, bridges, aque-
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ment of great agricultural and manufacturing indus-

other mechanical invention of even a greater economic

[ducts and other public works. Like the cotton gin
_also, but to a greater and more diversified extent, it has
ideveloped and advanced the various forms of industry
to which it is applicable by furnishing a better product
than that of hand labor, and so suggesting better
| methods and securing better final results than hand
"labor, however abundant and cheap, could ever have
made attainable.

While the beneficial results and economic value di-
rect and indirect of the Blake crusher, like those of the
cotton gin, are incalculable, a similar experience at-

‘tended its history as a patented invention. Persistent
infringements on the largest scale pursued the course of
both and robbed their authors of all but an insignifi-
cant reward for their services to mankind. Both in-
ventors were born in the little town of Westboro, Mas-
sachusetts, also both were residents in later life of New
Haven, Connecticut, in whose cemetery both lie buried,

- - ———————————
POSITION OF THE PLANETS IN JANUARY,
VENUS
is evening star. She is coming into fine position for
observation in the early evening, and may be found
‘ shining serenely in the southwest for nearly two
hours after sunset, on the first of the month, and for
nearly two hours and a half when the month closes.
She is the most interesting feature of the starlit sphere
as long as she is above the horizon, for her radiance and
‘size are increasing as she approaches the earth, and
give a charming foretaste of what may be expected in
'time to come.

When Venus was in superior conjunction with the

sun on September 18, her whole illumined disk was
i turned toward the earth, like a small full moon. As
'she advances in her course eastward from the sun, she
takes on the gibbous phase, and, when January closes,
only 0.843 of her disk is illumined. When in superior
conjunction, the brilliancy of her disk was represented
by 47.4. 'When the present month closes, it will be
represented by 66.6. In like manner, her diameter has
increased from 10".0 to 12".8. Every one should study
the present movements of this peerless star, for the in-
terest it arouses and the enjoyment of the celestial
picture.

The moon makes two conjunctions with Venus in
January. The two-days-old crescent isin conjunction
with Venus on the 1st at 9 h. 32 m. P. M., being 3° 17’
:south. Crescent and star will be below the horizon at

the tine of the conjunction, but will be fair to see on

the twilight sky as they approach each other. The
two-days-and-a-half-old crescent will be in conjunection
with Venus on the 31st at 6 h. 34 m. P. M., being 3° 42'
south., Moon and star are visible at the time of the
conjunction, and, if the weather be propitious, the
celestial picture will find many admirers.

The right ascension of Venus on the 1st is 20 h. 38 m.,
her declination is 20° 14’ south, her diameter is 11°.6,
and she is in the constellation Capricornus.

Venus sets on the 1st at 6 h, 36 m. P, M. Onthe 31st
she sets at 7h. 50 m. P. M.

JUPITER

is evening star. We are soon to lose his brilliant pres-
ence from the sky, and he can now be observed only in
the early hours of the evening. The feature of the
month will be the approach of the bright stars Venus
and Jupiter. As the former is moving eastward from
the sun, and the latter is moving westward toward the
sun, the space between them mustlessen. The planets
are about 36° apart on the 1st and only 5'° apart on
“the 31st.

The moon is in conjunction with Jupiter on the 4th,
"at 11 h. 8 m. A. M. being, 4° 2 south.

The right ascension of Jupiter on the 1st is 23 h. 1m.,
his declination is 7° 33’ south, his diameter is 35’.4, and
he is in the constellation Aquarius.

Jupiter sets on the 1stat 9h. 47 m. P, M. On the
31st he sets at 8 h, 199 m. P. M.

NEPTUNE
[is evening star. He is in fine position for telescopic ob-
servation on account of his high meridian altitude, and
| is easy to find on account of his vicinity to Aldebaran.

The moon is in conjunction with Neptune on the
i10th, at 11 h. 41 m. A. M., being 2° 43" north.
¢ The right ascension of Neptune on the 1st is 4 h.

21 m., his declination is 19° 51' north, his diameter is
2".6, and he is in the constellation Taurus.

Neptune sets on the 1st at 4h. 466 m. A, M. On the

3lst hesetsat2 h. 45 m. A. M.

MERCURY

'is morning star. He reaches his greatest elongation on
.the 19th, at 2 h. 58 m. P. M., when he is 24° 16' west of
ithe sun. He is then visible to the naked eye in the
east, before sunrise, but is so low down in the south

that it will be difficult to find him, although he rises

| nearly an hour and a half before the sun.

The right ascension of Mercury on the 1stis 18 h. 5
m., his declination is 20° 15’ south, his diameter is 9.6,
and he is in the constellation Sagittarius.

Mercury rises on the 1st at 6 h. 28 m. A. M. On the
'31st he rises at 6 h. 4 m. A. M.

URANUS
is morning star. He is in quadrature on the 26th, at
6 h. A. M., being 90° west of the sun.,
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