64

Srientific dmerican,

Srientilic ;"Mwmmn

ESTABLISHED 1845.

MUNN & CO., Editors and Proprietors.
PUBLISHED WEEKLY AT

No. 361 BROADWAY NEW YORK

0. D. MUNK.

TERMS FOR THE SCIENTIFIC AMERICAN.

Une copy, one year, for the U. S., Canada or Mexico..
One copy, six wonths, for the U. 8., Canada or )lexmo .
One copy,oneyear, to any foreign country belonging to Postal Umon, 4 00
Remit by postal or express money order, or by bank draft or check.
MUNN & CO., 361 Broadway,corner of kranklin Street, New York.

‘The Scientitic American Supplement

I8 a distinct paper from the SCIENTIFIC AMERICAN. 1M IE SUPPLKEMKNT
is issued weekly. Kvery number contains 16 octavo pages. uniform in size
with SCIENTIFIC AMERICAN. 'Terms of subseription for SUPPLEMENT,
$5.00 a year, for U. 3., Canada or Mexico. $6.00 a year to foreuzn
countries belonging to the Postal Union. Single copies, 10 cents. Sold
by all newsdeaiers throughcut the country. Bee prospectus last page.
Combived Rates.—I'he SCIENTIFIC AMERICAN and SUPPLEMENT
will be sent for one vear, 1o any address in U. 3.. Canada or Mexico, on
receipt of seven dollars. To foreign countries within Postal Union, nine

dollars a year.
Buillding Edition,

THE ARCHITECTS AND BUILDEKS ESITION OF THE SCIENTIFIC AMER-
ICAN is a large and splendid illustrated periodical, issued monthly, con-
taining floor plans, perspective views, and sheets of constructive details*
pertaining to modern architeécture. Each number is illustrated with
beautiful plates, showing desirable dwellings, public buildings and archi-
tectural work in great variety. To builders and all who contemplate build-
ing this work is invaluable. Has the largest circulation of any architec-
tural publicution in the world.

Single copies 25 cents. By mail,to any part of the United States, Canada
or Mexico, #2.50 a year. To foreuzu Postal Union countries, $3.00 a year.
Combined rate for BUILDING ILDITION with SCIENTIFIC AMERICAN, $5.00
a vear; combined rate for BUILDING EDITION, SCIENTIFIC AMERICAN
and SUPPLEMENT, $4.00 a year. To foreign couatries, $11.50 a year.

Spanish Edition of the Scientific American.

LA AMERICA CIENTIFICA E INDUSTRIAL (Spanish trade edition of the
SCIENTIFIC AMERICAN) ispublished
graphy with the SCIENTIFIC AMERICAN.
profusely illustrated. It is the finest scientitic, industrial trade paper
printed in the Spanish langnage. [t circulatesthrougzhout Cuba,the West
Indies, Mexico, Central and 3outh America, Spauin and Spanish posses-
sions—wherever the Soanish language is spoken, $£3.00 a year, post paid to
any part of the world. Single copies 25 cents. See prospectus

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

® The safest way to remit is by postal order, express money order,
g'mn or bank check. Make all remittances payable to order of MUNN

0,

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

NEW YORK SATURDAY JANUARY 31, 1891,

Contents.
(Illustrated articles are marked with an asterisk.)

Ammonia, synthesis of
Battery, Meserole’s dry..
Belt problem, the*.... ...
Boilers, steam, supplying water. .
Carbonic acid’in the air durmg
foes
Charcoal, curative use of
Drdwmz* soda without remo

Notes, miscellaneous
Notesand queries. ......
Observatory, Lick, life at ..
Oii regions, wonders of me
Paper used in the world.........
Patents granted, weekly record
Phosphorescent centipedes
Pipe, lead, uniting ends of
Planets, position ot, Febru.
Railway, elevated unicycle*
Railway, proposed three Am

SERBS

Dredmmz. harbor. for Nical
Canal*
Electricity for agricultural uses..
Fair, Columbian, Treasury regu-
lations in regard to
Fishes, star, sense of smell in
Flowers. change of, to tubers.
Ginseng
Glass fracturing by heat*..
Headache caused by eyenche
Imagination, tricks of the. ..
Inventions, recently putented
Ivory, artificial.....
Kola nuts.
Newcomb, P! , hol
N. Y. Beltinz and Paekmz
Nicaragua Canal, the*

Spider and beetle contest, a
. 66 swmg. \hllers deusLable" ..

IFILR

l‘appet Nolau 5 ...................
. Telegraph poles damaved by
woodpeckers and bears........ 71
Torpedo firing, Canet system of¥*. 1
Trees, California’s big
Trolley track step ladders, Co-
burn’s* .
War vessels of our hew na
Cramp on the .
Water power at Sat Marie
Water supply, New York Clty

TABLE OF CONTENTS OF

SCIENTIFIC AMERICAN SUPPLEMENT
No. 787.-

For the Week Ending January 31, 1891.

Price 10 cents. For sale by all newsdealers.

PAGE
1. BIOGRAPHY.—CHARLES GOODYEAR.—The life and discoveries of
the inventor of vulcar.ized [adia rubber, with pertrait.—1 illustra-
L A7)
II. BIOLOGY.—Can we Separate Animals from Plants?—By ANDREW
WILSeN.—A debated point well discussed.—The bases on which
distinctions must be dramn ... iiiiee e

III. ELECTRICITY.—A New Electric Ballistic Target.—A target for
luvesng«mon: of the velocity of pmJecules. now in useat the
United States Military Academy, West Peint, N. Y.—lillustration. 12574

Electric Krygmascope.—An el ectric lu.'htlmz apparatus tor ex-
amining earth strata in bore holes fur geolomsr.s and prespecters’
use.—1illustration.. .. 12574 :

The Electre-Magn -
tinuation of this exhaustive treatise, wiving further detailson spe-
cial points of construction.—4 illustratiens..................ce0vveues

IV. ENTOMOLOGY.—Potash Salts.—Theuseof potash salts as insec-
ticides, With accounts Of eXpPeriments.. ... cvv.vn vevereuerneunns —uen 12576
The Outlook for Applied Entomology.—By Dr. C. V. RinLeY, U.S.
entomoleeist.—The conclusion of Pret. Riley’s lecture, treating ot
the branch of entomolegy with which his name is 8o honorably as-
0T 1 - cereananan
INSURANCE.—The Expense Margin in Life Insurance.—Elabor-
ate review of the necessary expenses of conducting the insurance
of lives, with tables and calculations

VI. MATHEMATICS.—The Trisectien of Any Angle.—-By FRED-
ERIC R. HONEY, Ph.B.—A very ineenious demonstration of this
problem, based on the properties of conjugate hyperbolas

Vl]..M KETEOROLOG Y.—Note on the Mt. Blanc Meteorological Sta-

12576
v.

12577

12570

Karlsbad.— Account of the recent iood and of its
destructive effects.—1 illustration...... ...ceoov coviviiieiiiina,

VIII. MECHANICAL ENGINBERING.—Station for Testing Agri-
cultural Machines.—A prupesed establishment tor applying dy-
namometer tests to agricultural machines.—1 illustration 1

Steam Engine Vaives.—By THOMAS HAWLEY.—A review of
modernslide valve practice, the lap, cut-eff, and other points.—6
illustrations

IX. MISCELLANEOUS.—Science in the Theater.—Curious examples
of stage effect in fictitieus mesmerizing and hypnotizing.—4 illus-

BTAEIODS | veos vave oo ot tioitneiumtieses ceiii ey, 518
’I‘neatrlcal Water Plays.—Receat episodes in real water plays at
Hengler’s Circus, London.—2 illustrations........o.ceeeveveneennnn oo 12578

X. NAVAL ENGINEKRING.—The FKrench Ironclad War Ship Col-
bert.—An armored woed and iron ship, with central battery.—1 il-

L8 B o 1 11

XI. PHYSIOL®GY AND HYGIENE.—Newer Physiology and
Pathology.—By Prof. SAMUEL BELL. M. D.—An excellent presen-

12568

tation of modern practice 1n the lieht of pacteriology............... 579
Test Card Hints.—Hew to test the eyes for selecting eyeglasses
ANA BPECLACIET ..uvtei sttt et atesansian eeinninnaiaes tas man 12570

The Compesitien of Koch’s Lymph.—What Prof. Koch says it is
and wc? ?t it can do.—Thecabled account of the disclosure so long
B TR =Y 1B 0

XI1. TECHNOLOGY,—Firing Points of Various Explosives —The
leading explosives, with the tem perature of their exploding pomts
tabulated. .1

The Recovery of Gold and Silver from Plating and Gildin
tions—A paper of interest to silver and gold platers, as well as
photographers

Water Soitening and Purifing Apparatus.—An apparatus for
treatment of sewage, etc., chemically and by deposition.—11llus-
tration

12550

................................................................. 12570

uonthly, uniform in size and typo-;
Every number of La America 18 :

12572 ¢ ment in speed ever since,

THE NEW YORK WATER SUPPLY—-A GREAT DAM
DECIDED UPON.

Ever since the water supply of New York City actu-
ally commenced to flow through the splendid new
aqueduet completed last July, the public interest in
the projected great dam, which formed a part of the
whole water supply enterprise, has manifested itself in
many ways. At the time the aqueduct was decided
upon, the plans and specifications were submitted for
the immense complementary work since known as the
Quaker Bridge dam,*
below the present Croton dam, and give a total stor-
age capacity of 34,000,000,000 gallons. The great dam,
however, has not been commenced, and the water sup-
ply coming through the new aqueduct is still obtained
from the old Crotonreservoir, to which has been added,
as sources of supply, some supplementary minor reser-
voirs which the topographical features of the Croton
basin favored being made available at small cost.

The projected Quaker Bridge dam had many op-
ponents, on account of its great cost, and the fear that
a dam so high, holding such a vast body of water,
might not be entirely safe. Its estinated cost was
$4,087,000, and it was to be 180 feet in height above the
river bed, below which thefoundations would godown
91 feet. Onaccount principally of these considerations

necessary authority is vested, have decided upon the
construction of a dam designed to be somewhat less ex-
pensive and at a location presenting fewer engineering
difficulties, at Cornell.

which was to be about four miles"

‘on her trial trips.

The new dam, for which Chief Engineer Fteley has'

been instructed to prepare plans without delay, will
rise 159 feet above the bed of the Croton River, the
foundations going down 70 feet. Its length between
flow lines will be 1,736 feet, and its ccst is estimated at
$3,650,000. Another dam, styled the Fteley, or Croton
No. 2, had been projected, to be located about a mile
below the present Croton dam, but this plan, although
it would have been much less expensive, was laid aside,
because it would have added but slightly to the present
reservoir storage capacity. The estimated cost of the
Fteley dam was put at $2,450,000 if built of masonry,
and $1,750,000 if of earth, while its total capacity would
have been 16,000,000,000 gallons.

The site selected for the Cornell dam is about one
and a quarter miles above that which had been
adopted for the Quaker Bridge dam, and two and
three-quarters wmiles below the present Croton dam,
and will give an additional drainage area of twenty-
~one square miles, and a storage capacity of 30,000,000,-
£000 gallons. The engineer estimates that it will re-

i quire five years to build the new dam.
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MR. CRAMP THE SHIPBUILDER, REPLIES TO HIS
CRITICS.

The charge is often made that the ships of our new
navy, though making fast time under the special and
the abnormally favorable conditions of their trial trips,
are unable to approach contract speed with such con-
ditions as obtain in ordinary Atlantic weather. The
work theseships have done lends color, if it does not
actually sustain, the charge. Whether or no these
ships, if pressed, can really repeat their initial per-
formances is an interesting one, and, with a view of
getting at the facts, the SCIENTIFIC AMERICAN recent-
ly sent to Mr. Charles H. Cramp, who is one of the
best known and wost skillful of American iron ship-
builders, for his opinion on the subject.

Mr. Cramp said :

‘“ The statement has been made that the cruisers re-
cently built for the United States government, while
; making good time on their trial trips, have been defi-
This statement, so far as the

_cruisers constructed by us are concerned, is absolutely

:false, as will be readily seen by referring to the re-

corded figures showing the speed our vessels made on
the measured mile in their trial trips and in their later
runs.

*“'The cases of the Yorktown and the Vesuvius will
afford an illustration of the truth of mny assertion. The
Vesuvius, when subwitted to the trial test by the gov-
ernment officials, registered a speed of 205 knots ; and
this after having had her displacement increased from
nine hundred to one thousand tons. With her former
displacement we made her register a speed of 2165
knots. It is a well known fact that in most cases
abroad, instead of an increase in the normal speed
over the trial speed, there is a marked decrease.

*“This falling eff from the speed attained on the
trial trip usually amounts to from 20 per cent to 25 per
cent. This is a rule to which there arefew exceptions ;

'areactuated by feelings of personal spite, will try to
‘have it believed that the ships turned out of our yards

are found wanting in speed after a short term of ser-
vice. Look at the foreign-built vessels of the Vesuvius
class, known as the Sharpshooter class. These vessels
have been trying to reach a speed of 21 knots, forced

*Forillnetration of proposed Quaker Bridge dam, building of new
aqueduct, and map and profile of route, see SCIENTIFIC AMERICAN SuP-
PLEMENT, No. 558.
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draught, for nearly two vears, without success. As yet
they have not succeeded in making over 17 or 18 knots,
natural draught. This falling off in speed of the
foreign-built vessel is not due to any inefficiency of the
officers, but to the fact that the engines of these ves-
sels have not the quality of endurance, a defect which
may be ascribed to the absence of good workmanship.

*“The cruiser Yorktown, built by us for the United
States, is absolutely without a parallel so far as con-
tinued excellence of speed is concerned. The officers
in charge of this vessel can mnake her register the speed
she reached on her trial trip whenever they desire to
do so.

‘“Compare this with the performance of the corre-
sponding type of foreign-built vessels, known as the
Archer class. These vessels are, without a single ex-
ception, 25 per cent slower in normal speed than the
Yorktown. The Baltimore is the fastest cruiser in the
world of her class, and the excellence of the perform-
ance of her engines is still maintained even up to their
maximum efficiency. And it is the unanimous opinion
of naval experts that the Philadelphia will maintain,
if not exceed, the speedattained on her trial trip. The
Newark, for the weight of her engines, is the best per-
forming vessel of all the large vessels built by us for
the speed attained by her on her
preliminary trips being greater than any yet attained
abroad with a similar weight of engines and displace-
ment. It is the opinion of experienced naval men that
she, too, will continue to maintain the speed developed
An important element going to
make up the superiority of American over foreign
built ships is the excellence of the engines. The en-
gines in the cruisers recently turned over by us to the
government are more expensively constructed and
fitted out than any engines ever built for a naval ves-
sel abroad. This is true particularly of the boilers. Of
the vessels built by us for the United States, there has
not been a single instance of defective boiler. On the
other hand, the reverse has been the case atall the
official trials of foreign-built ships during the last
eighteen months.

*“In like manner, I could cite each one of our ships
as an example, and comparing their normal speeds and
sea-going qualities with those of foreign-built vessels
of the same respective classes, we would find to be true
of all what I have said of a few.

‘*These astute critics also harp onthestatement that
the first-class passenger ships built abroad can main-
tain, and do maintain, a rate of speed almost equal to
that developed on the trial trips. They cite figures
which they allege go toprove this statement, and then,
for a climax, they ask what vessel the United States
now possesses that could compete with these foreign-
built passenger ships as eommerce destroyers in the
event of a war.

“Well, there never was a more misleading statement
than that. It is one of those statements that are so
hard to handle, because they take for granted some-
thing which does not exist. How ahsurd it is to com-
pare an elephant with a greyhound, or a naval cruiser
with a passenger ship! So in this instance they are
comparing things which are essentially different in
their nature. And, moreover, these foreign-built pas-
senger ships have no trial record from which to fall
short of, and no ‘contract standard’ from which to
deteriorate. They are accepted without any such
tests as is customary in this country ; and there is no
standard of performance on which depends the accept-
ance or rejection of the vessel.

‘It is true, perhaps, that the government possessing
the swift-sailing passenger vessels, like the City of
Paris and the City of New York, would have an enor-
mous advantage over us by employing these vessels as
commerce destroyers. But this advantage would not
be so great as might at first be supposed. For the
United States having comparatively very little com-
merce to be destroyed, there would be eorrespondingly
little work for commerce destroyers of the foreign
powers ; whereas with a good fleet of cruisers, such as
the Yorktown, Baltimore and Philadelphia, the war
would be largely one of defense by the foreign power,
and offense by the United States. In short, I mnay say
that the American navy is lacking, not in the quality
of its vessels, but in the quantity.

** It has been also said that our ships have an insuffi-
cient coal capacity. That isanother one of those slip
pery statements. I never saw a war vessel that could
carry coal enough. This is, perhaps, a radical state-
ment, but nevertheless a true one. And it is here that
the armed merchant vessel will have such a great ad-
vantage over the warvessel, in its greater coal-carrying

‘capacity, and hence its swift-sailing and enduring

-and yet, in spite of all this, our critics, many of whom

capacity. I say no war vessel has a sufficient coal-
carrying capacity, because a war vessel is, above all
things, ‘a bundle of compromises.” The qualities
which are called for in a first-class war vessel are so di-
verse, and of a nature so antagonistic, that each of
these qualities must be wodified by all the others. For
instance, in a war vessel we need great speed, heavy
engines, heavy guns and enduring power, that is abi.
lity to maintain the maximum rate of speed. But to
secure great speed, the models must be fine and en.
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