
Jtittttifit 
ESTABLISHllJD 1845. 

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

No. 361 BROADWAY, NEW YORK. 

0, D. MUNN. A. E. BEACH. 

'J'EKllIS FOR THE SCIENTIFIC AlnEIUCAN. 
One copy, one year, for the U. S., Canada or Mexico . ... ...... ....... S3 on 
One copy, six wonths. for the U. S., Canada {lr .Mexico . . . . ........... 1 ;)0 
One copy, one year, to any foreiJ,!"n country belongjn�to Postal Union. 4- 00 

Remit by postal or express money order, or by bank draft or cheek. 
MUNN & CO .• 3ta Broadway, corner of II ranklin Street. New York. 

The Sclenlll1c American SUPI.lemen' 
Is a distinct paper from tbe 8Cl.ICNTIFI(, AMERICAN. 'rl [1£ ::;UPP!�H:'1 KNT 
Is issued weekly. Kvery number contains 16 octavo page�. uruform in size 
with SCIl!;NTH'1C A !UEIUCAN. rrerms of subscription for :SUPPLEMENT. 
.5.00 a year, for U. �., Canada or .llexico. $0.00 a year to foreign 
countries belonging to the Postal Union. Sinllie copies. 1U cents. 801d by all newsdeaiers ttlroughcut the country. See prospectus last page. 

'!ulnblul·d Itntes.-'l'he SCI ENTIl<'IC A.l\lI:CHICAN and SUPPLEMENT will be sent lor one \"'ear, To any address in U. S .. Canada or �texico, on 
receipt of seven doHars. To foreuln countries within Postal Union, nine 
doUars a year. 

BuUdln:?,' Edition. 
THE ARCHITECTS A�D BU[J,J)EHS EDITIUN OF THE SCIENTIFIC AMER

ICAN is a large and splendid illustrated periodical, i8 sued monthly. con
taining rtoor plans, perspective views, and. sheets of constructive details' pertaining to modern architecture. Each number is illu8trated with 
beautiful plates, showing desirable dwellings, public buildings and archi
tectural work in great variety. To builder8 and all who contemplate building thi8 wor" i8 iuvaluable. Has the largest circulation of any architectural publici.llion in the world. 

Single cories 25 cents. By mail, to any part of the United States, Canada 
or MexICO, *2.5U a year. r.['o foreign Postal Union countries, $;'\.00 a year. 
Combined rate fur BUILn[�G i1:nITION with �('IENTIFIC A"'IERICAN, $5.00 
a vear� combilled rate for BUILDING )1�nITIU:\'". S(,lE�Tn'IC AMERICAN 
and ::O;UPPLE:llE�T. $\-J.UO a year. To foreign countries , $11.50 a year. 

Spallhh Edition of the Scientific American. 
LA AMERICA CIEXTIFIC'A E INDUSTRIAL (Spanish trade edition of the 

SCIE�TIFIC :\1\IEH.ICAN) ispublishe{l monthly. uniform in size and typo .. 
graphy with the Sf'IE�TIFIC AI\IEHICAX. Every number of La America 1S 
profusely illustrated. It is the finest scientitlc, industrial trade paper 
printed In the Spanish langnage. It circlllate� throughout Cuba, the West 
lndies, ;'\lexico, central and South America. Spain a.nd Spanish posses .. 
sions-wherever the S:>anish lanJ,!"uage is bpoken. $3.(lU a. year, post paid to 
any part of the world. Single copies 2.� cents. 8ee prospectus. 

MUNN & CO., Publishers, 
Jtil Hroadway, New York. 

pr The safest way to remit is by pos�al order, express money order, 
pratt or bank check. ;'\lake all remittanceb payable to order of M.UNN 
& ('(I. 

IT 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, Itl91. 

Conle .. 'a. 
(Illustrated art.cles are marked with an asterIsk.' 

Ammonia. synthesis of . ........... 67 
Battery, Meserole's dry ............ 61 
Belt prublem, the*.... ... .. ...... fi9 
Boiler�. steam, 8upplYlng water . . 6�j 
CarboniC acid III the air during 

fogs . . . . . . . . . . . . . . . . . . . . . . . • . . . .  fj7 Charcoal, curative use of ... , .. 68 
Drawinll soda without removing 

cork*........ . . . . . . . . . . . . • . . . •  67 
Dredging. harbor. for Nicaragua 

Callal •................ . " .... 0 • •  (i3 
ElectriCity for agricultural uses .. 65 
F'air, Columbian, Treasury regu. 

lations in regard to . ... . ... . ... 6f) 
Fishes. star, sen�e of �mell in • . . . .  HS 
Flowers. change of, to tuber.:! .. ... fjk 
Oinseng ................ ........ ... 119 
Gla�s fracturinl! by heat* ...... ... 67 
Headache caused by eyeache . . . .  6� 
Imagination, tricks of the . . . • . . . .  6.� 
Inventions, recently patented .... 74 
Ivory. artificiaL................ .. 73 
Kola nuts........ . ................. 74 
Newcomb. Prof., honors to ........ 7l 
N. Y. Beltinl! and Packing Co., tit 
Nicaragua Canal, the* .... .......... 6.3 

Notes, miscellaneous .............. 69 
N{lte� and queries. .. .... ......... 75 
Observatory, Lick, life at .......... 7.-1 Oil regiuns, wonders of the . . . .• . . .  66 
Paper used in the world . . ...... ... 71 
Patents granted, weekly record .• 75 
Phosphorescent centipedes ....... 68 Pipe. lead. uniting ends of ........ 74 
Planets. position ot, Ifebruary .. . . 65 
Railway. elevated unicycle* .. .... ti6 
lC.aqway. proposed three Amer- ... 

lcas . . . . . . . . . . . . . . . . . . . . . . . . . . . • • •  6. 
Spider and beetle contest, R . .... .. &,j 
�wing. l-liller's adjustable .. ....... fl7 
'ta.nnin 1n plant�, function of ..... 68 
rrappet, N olan's* .... ............... 67 
Telel!raph poles damal!ed by 

woodpeckers and bears ........ 71 
Torpedo firing-, Canet system of*. 70 
Trees, California's biu-... ......... 74 
rl'rolley track step ladders, Co-

burn's-« .. .... .... ............. 68 
War vel:lsels of our new navy, Mr. 

Cramp on the ....... ... . ...... 64 
Water power at Sault Ste. Marie. 66 
Water supply. New York City .... 64 

TABLE OF CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 
No. 787. 

For abe Week Endlnc Jannary :n, 1891. 

Jeitutific l\mtritau. 
THE NEW YORK WATER SUPPLY-A GREAT DAM 

DECIDED UPON. 

Ever since the water supply of New York Cityactu
ally commenced to flow through the splendid new 
aqueduct 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,* which was to be about four miles 
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 CrotoEl reservoir, 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 Quakllr 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 estimated cost was 
$4, 087,000, and it was to be 180 feet in height above the 
river bed, below which the foundations would go down 
91 feet. On account principally of these considerations 
the New York Aqueduct commissioners, in whom the 
necessary authority is vested, have decided upon the 
construction of a dam designed to be somewhat less ex
pensi ve and at a location presenting fewer engineering 
difficulties, at Cornell. 

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 1,7 36 feet, and its c:::st 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, alt.hough 
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 sit.e 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 miles 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
quire five years to build the new dam. 

.. ... .. ------

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 these ships 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-
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draught, for nearly two years, 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 ab�olutely without a parallel so far as con
tinued excellence of speed is concerned. The officers 
in charge of this vessel can make 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 maintainlld even up to their 
maximum efficiency. And it is the unanimous opinion 
of naval experts that the Philadelphia will maint.ain, 
if not exceed, the speed attained on her trial trip. The 
Newark, for the weight of her engines, is the best per
forming vessel of all the large vessllis built by us for 
the government; 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 
on her trial trips. An important element going to 
make up the superiority of Amllrican 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 at all  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 on the statement 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 to prove 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 commerce 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 absurd 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 fal 
short of, and no 'contract standa.rd' 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 posse�sing 
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, therll would be ('lorrespondingly 
little work for cOlllmerce 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 may 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 is another one of those slip 
pery statements. I never saw a war vessel that could 
carry coal enough. '.rhis is, perhaps, a radical state 
ment, but nevertheless a true one. And it is here that 
t.he armed merchant vessel will have such a great ad 
vantage over the war vessel. in its greater coal-carrying 
capacity, and hence its swift-sailing and enduring 
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 0 
these qualities must be modified 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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