
necessitated an entire relocation of the systems of 
roads and the construction of a large number of· co�tly 
bridges to carry these roads over various arms of the 
lake. These crossings include a 124Jh-foot bridge; two 
spans of 217 feet; one of. 310 feet, one of 396 feet, and 

lItAP OF CATSKILL AND CROTl)N WATERSHEDS, 
SHOWING THE NEW CATSKILL AQUEDUCT •. 

a handsome cantilever structure with a central span 
of 384 feet. The system of new roads extends for 
60 miles around' the lake. These supplemental works, 
together with· the cost of the real estate, etc., brought 
the' total cost of the whole scheme up to a round 
sum of about $12,000,000. 

During the construction of the new Croton dam the 
city undertook the building of the Jerome Park reser
voir, lying near the northerly lImits of New York, city, 
which is designed to act as a storage and distributing. 
reservoir within the city lImits. The reservoir' as 
designed has an area of 239 acres and a 'depth' of 26Jh 
feet. The excavation involved the taking out of 'about' 
11 mlllion cubic yards of material, most of it roCk. 
It is divided by a wall that runs through it in a north 
and south direction; and the easterly half, whicb:'llas 
been completed and entirely lhied of concrete, has a' 
maximum full capacity of 773 ,400,000 gallons. 

' 

Subsequently t,o the completion of the Croton' dame 
a large reservoir known as Cr08s River, holding 10,308 
m1llion gallons, has been 'completed, and another, th'e:, 
Croton Falls reservoir, with a' capacity of over 14' 
blllion gallons, is under construction. When the last-, 
named is completed there will be ten separate dams' 
in the Croton watershed, with' an aggregate capacity 
of 104,530 IIiillion gallons. ' ' 

. During last 'wiliter, from November 6 to' March '15, 
all the reservoirs on the watershed were full and over" 
flowing; and' during this period ovel; 80 ,billion galions 
of water ran to waste over the spillway of the new 

. Croton dam. With a view to storing a POrtion of such 
waters as would overflow in the future, it is proposed 
to build one more dam in thE! upper reaches of the 
watershed, which will have a capacity of 20 billion 
gallons and will be known as the Patterson reser-

,!. ,voir. 
From what has been sald·1t w1ll be seen that the 

limit of the storage, capacity of the Croton watershed 
. has about been, reached. The daily average flaw of 

the CrGtoll> River during the past forty years has been 
402,330,000 gallons. The present daily consumption 
of water in New York city is about 325,000,000 gallons. 
Taking into consideration the increasing r.ate of 
srowth of population of the city, and tlie fact that 
the annual increase in water consumption is at pres� 
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ent at the rate of 15 million gallons dally p.er year, 
it can be seen that within a few years' time the' con
sumption of the city will have exceeded the daily river 
flow and the capacity of 380 mllllon g!lllons of the 
two aqueducts leading from Croton reservoir to New 
York., As the result of an exhaustive examination 
by various boards of engineers, it was found that 
the nearest available source for a new water supply, 
was to be found in the region of the catskill Mo.un
talns; and a gigantic scheme has been approved and is 
now being carried through for bringing a supply ,ot 
fresh mountain ' water into New York city from the 
CatskillS, to the extent of 500 ·million gallons da,ily, at 
a total cost of $161,000,000. 

THE CATSKILL WATER SUPPLY, 
In selecting. a new· source of water supply the engi. 

neers of, the board realized that the conditions sur· 
rounding New' York city were unusually perplexing. 
To the e�ilt the city is .shut In by the Atlantic Ocean 
and to the � est' it is excluded by the laws of New 
Jersey from' tlippin'g 'Iuiy of the water 'sources of the 
State. A m�st excelle�t supply might have been drawn 

. from the sources. of the Housatonic River, had the 
district not been ex\!rud� from consideration, because 
of Its location in the State' Of Connecticut. Hence, the 
city has been 'driv�n ' by its' geographical and legal 
restrictions to go far afleld In hs search, even to the 
regions of the Catskill Mountains. The disadvantages 
of distance, however, are compensated by the 'fact 
that the watersheds are spa,rselr Inhabited, and that 
the water supply is not only abundant but Is of excel· 
leni quality. By refere� ce to the acc�mpanYing, map, 
It 'will'be seen that when'the whole scheme, has been 
developed water will be: take�.froin four separate � iS

.tricts. The' fil'Bt of .th,ese, the Esopus Cr�ek water
shed,' has an area of 255 square miles. Its waters wUl 
be impounded by the 
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Ions daily already available in the Croton watershed. 
The Ashokan dam, like the Croton dam abOve de

scribed, will take rank as one of the greatest struc
. tures of Its kind in existence. It . wHl be built· partly 
of soUd masonry and partly of earth. The masonry 
portion, which wlll extend for about 1,000 feet and 
occupy the center of the dam" will be built of the gen
eral cross section shown in the accompanying engrav
ing. The width of the base will, .of course, vary with 
the depth of the foundations; but at the center it 
will .be not far from 200 feet. Its height taken at 
the same point .will be 220 feet. The earth·and-core
wall portions of the' dam will extend from the' ma: 
sonry middle section to a junction with the valley on 
one side, and some high ground on the other. The 
total length of the dam will be 5,650. feet. In addi· 
tion to the dam there will be a series of dikes which 
will be built across depressions in the· country and 
serve to hold the water at the desired level. Beyond 
the dikes wlll be a large waste weir. The dikes will 
constitute a very important work, for together with 
the waste weir they Will have a total length of 3.8 
miles, One of oui", illustrations shows 'the prelhninary 
excavation work for the dam and the means adopted 
for by:passlng. the flow of the Esopus Creek during 
construction, which is being done by means of two 
8 -foot steel pipes' which will be sufficient to accommo· . date the creek a:t its ordinary level. Subsequently, 
as. the excavation is carried further down, the water 
will be diverted through a channel formed along the 
side of the valley: Ultimately, during the erection of 
the. masonry of the dam, the water wlll flow through 
a tunnel, which will be left open for that purpose and 
closed when the dam is completed. 

From the dam the water will flow by gravity through 
a huge steel-and-concrete aqueduct 17 feet in the clear 

(Oontinued on page 414.) 

CODstruction of a 
huge daD;l.220 feet 
in maximum .height 
and 5,650 feet in 
length, which, will be 
built across the val
ley ;of' the Esopus at 
what is, known as 
t h e  Olive B r i  d g e 
site. The dam will 
create what will be 
known as the Asho
kan reservoir, which 
will be 2% miles in 
width, with a full 
level capacity of 170 
billion gallons, and 
will be capable of 
supplying the city. 
with 250 D;lillion gal
lons of water a day., 

1. Cr08l!-eection of masonry portion of dam. g. Croes-eectlon of eartlt·and-corewall d&m. 8. i:1orlzontal section' 
through an expansion joint in dam., 

The rate of growth 
of Greater New York 
Is 80 rapid that it cannot be 
many decades Qefore the wa
tersheds of (he Rondout, the' 
Schoharie, and ultimately of 
the catskill riv�rs *ill in' 
turn' be . hrQught. into serv-, 
fce. T,he . ,Rondout water� 
Ilhed covers 176 square. 
mile!!, and would be capa
ble of yielding 130IIiilliOn 
gallo�s ; dally. This water 
will be stored in what will 
be known' as the Napanoch 
ieservoir, from which its' 
waters will be . led. by an 
aqueduct into the main Cats
kIll' aqueduct a couple of 
m1llls 

. 
below' . the Ashokan 

ies.ervoir. ' Later, the' Scho
h�rie wlitel'Bhed ,will be 

. hrought fito' service. by the 
construction ' � f 'the' Pratts
ville' re8�rvolr, its waters 
being brought, in to , Esopus. 
Creek by means. of a. tun·' 
nel through the divide . 
Lastly, the ' Catskill water 
w1ll be. impounded in sev
eral reservoirs located' along 
that stream, and hrought in
to the Ashokan reservoir by 
an aqueduct whose location 
is shown on the accompany
ing map. Altogether, when 
the whole scheme is com
pleted, New York dty will 
have at command over 700 
m11lion gallons daily water 
supply from the Catskill 
Moun.taln watershed in ac,l· 
dit10n to the 375 million gal. 

PLAN .urn DETAILS OF THE , ASHOKAN RESERVOIR AlID DAK. 

nlAGRAll SROWIlfG ELEVATION AxD CAPACITY OF CROTON RESERVOIRS. 

NOTE, 
I "OleA liONS THUS, 

R£SfRvOIPS NOW Ex/STING - _ 
IRf,SER"OIRS OIlO£<£OBIJ'LI-. 

n.d 01' TO O.o':01( W.l'l"llIl1'KD.lJ[owme f,OC''fJ�J 9' 'fA UlBBVOIBI. 

© 1908 SCIENTIFIC AMERICAN, INC 



Scientific Arnerica� 

RrenotJ'@rfcctly equipped 
without our 

"STAR" Foot and P?wer 
Screw-Cuttlog 

Autom;!�� CroSB- LA THE S 
Best for all classes of fine and· accurate 
work. Indi"ptD!I8bl e to the advanced _"",,�"""'�ilB mechanic. Cat."log ·'B.1J 

>=�I!ail� �9�E�a�!E;t� :.!�::.S F�r.�N.C�: 
Engine and Foot Lathes 

MACHINE SHOP OUTI'ITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE I'REE 

SEBASTIAN LATHE CO •• 120 Culvert St., Cincinnati. O. 

Veeder Counters 
to register reciprocating 
movements or revolu
tions. Cut full size. 

Booklet Free. 
¥EEDER MFG. CO. 

18 Sargeant St •• Hartford, Conn. 
Cllcwmef-ers, Odmnete·rs. 
Tachometers. C(}1.ffiters 
and Jiline Oasti/nas. 
Represent�d in Grea.t BrItain by 

Messrs. MA-RKT & Co., Ltd., 6 
CIty Road, i'"iDshury Square, 
London, E. C., England. 

'IX 
THE (LIPPER (UP. 

IT Its triangular shape prevents 
entangliIlij' and gives three times 
tbe ca�aClty of any other Clip for 
att�t � J'=t)g.n?�ration.rs. 

. 
CLIPPER lUFG. CO., 

. New York City 
, 

Send lOco for sample bo� of 100 i or 2Oc. for clips and desk tray. 

Send j01" DrU! OatalQgue. 
W. F. & JNO. BARNES CO. 

(Established 1872) 
1999 Ruby St .. Rocklord. III. 

English Manufacturing Sites 
The Great Eastern Railway Co. of England 

offer free particulars of Land available'lor erection 

a�c�8an�f��::S ll:r��i�n�'�d:�!' g!nf::'Cif�� 
rormation On taxes . price of power, siding facilities, 
etc. Apply to . 

H • .I. KETCHAM, General Agent 
362 Broadway, New York 

Palmer Motors 
'rwo and Four Cycle. One. Two and Four 
Cylinder. �tat1onary aud Marine. One 
to Twenty H. P. Catalogue FREE. 

PALMER BROS., Cos Cob, Conn. 
New York: 30 East20th Street 

. PiLiladelphia: The Bourse 
Bo�ton ; 85 Union Street 

Portland, Me.: Portland Pier 
Seattle, Wash.: Colman Dock 

Vancouver, B. C.: l�O Powell St. 

LIKE SIXTY $60 SF.LLS LIKE SIXTY 
SELLS FOR SIXTY 

GILSON 

HANDY FOR THE POCKET 
A tbree·fold best quality spriIljt·tempered Steel 
Rule %-in. wide, 4-inch l8'nts, one fout lon�. 

2'50. each. In metal bound (!lBlk&'t 4" leatber case. 3Oc. NickeL 
• I , . ,)  r������°rib W�tB. f�:r�lo'�� 

same width. 4(1 cents. 
Guaranteed for accuracy and reliability, just the 
tvol for all mechanics everywhere. 

S,ndfor 232-pll{/e cataLoa No.18-B 
TilE L. S . .,TARRETT CO., Athol, M •••. , U.S.A. 

THB BARKER MOTOR .., 
has from the first sbown itself to be 
of superior design. Mechanical 
ideas of proven worth, combined 
with the best materials and careful 
attention to details makeit 

THE LEADER OF ITS GLAbS. 

L. BARKER. NORWALK, CONN. 

A simple. compact motor of strong. 
rigid construction, comprising the 
latest desirable features in gas en

ameeriDll. 2% to 15 home power. 

ROYAL EQUIPMENT CO. 
145 Housatonic Ave. 

Wizard Repeating 
LIQUID PISTOL 
Will stllil the must "it-Inns dog (or 
m:m) "'il,huut permanent injury. Per
tectly sait: to carry without danger d 

THE CATSKILL WATER SUPPLY. 
(Oontinued from page 396.) 

in height and 17Jh, feet wide, which will 
be built partly by the cut·and·cover 
method and partly in tunnel. It will ex· 
tend to the westerly bank of the Hudson 
River, which will be reached at a point 
between Cornwall and West Point. Origi
nally it was the intention to carry the 
aqueduct below the Hudson River at New 
Hamburg; but the preliminary borings 
at this and other sites proved that it 
would be. difficult to find a rock suffi
ciently clean from fissures and other im
perfections. An examination of various 
sites by geologists led to the ultimate 
selection of the crossing near Cornwall, 
where it was believed that a thoroughly 
sound and suitable rock would be found 
at a depth not too prohibitive. The aque
duct passes through the mountains and 
reaches the westerly' shore of the Hudson 
River at an elevation of 400 feet above 
tide level. Here a vertical shaft will be 
sunk to a depth of probably not less than 
700 feet below the river surface, or 1,100 

feet below the level of the aqueduct. In 
the bottom of the shaft a tunnel will be 
driven horizontally beneath the river to 
connect with another vertical shaft of 
practically equal depth on the easterly 
bank of the river. From this point it 
will be constructed through the moun· 
tains until it reaches the new Croton 
reservoir. Here connections will be made 
to enable the water to be drawn directly 
from the Ashokan reservoir into the 
Croton reservoir, with a view to aug· 
menting the Croton supply until such 
time as the aqueduct from Ashokan to 
New York city shall have been completed. 

From the Croton reservoir the ·aque· 
duct will be continued south to Kensico 
reservoir, which will be enlarged to in· 
clude Ry.e Pond and will form an auxili· 
ary storage reservo�r at an elevation of 
355 feet above mean tide, capable of con· 
taining 25 billion gallons, or sufficient to 
supply the city at the rate of 5.00 million 
gallons per day for a period of fifty days. 
About four miles south of Kensico, at 
Scarsdale, there will be built a large fil
tering plant, and at Hillview, six miles 
to the south of this, will be another 
storage reservoir. With these two auxili
aries or emergency reservoirs provided, 
the city will be secured against any sud
den interruption of its supply through 
failure of the 69 miles of aqueduct lying 
to the north of them. By the construc
tion of a tunnel of 200 million gallons 
daily capacity below the East River, 
Brooklyn and Staten Island will be pro· 
vided with a supply of 100 million gal
lons daily, and this aqueduct will termi· 
nate in a large reservoir to be constructed 
in Forest Park. From the point where 
this tunnel reaches the shores of Long 
Island, a line of 20 million gallons capac· 
ity will be built through Brooklyn and 
below the Narrows for the supply of 
Staten Island. 

......... 
TUNNELS AND SUBWAYS. 

(Oontinued from page 405.) 
the shield it was customary to allow 
silt, etc., to pass into the interior of the 
tunnel as the shield was advanced, and 
take it away in cars. The Hudson Com· 
panies' engineers decided, however, to 
try the plan of pushing the shield ahead 
by displacement; that is to say, they 
closed the doors in the front face of the 
Shield, and tried the experiment of push· 
ing the shield bodily through the silt, 
causing the latter to flow over and 
around the tube by displacement. The 
plan succeeded beyond expectations, 
the later work was all done by 
method. 

and 
this 
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Nothing Could Speak More 
Eloquently of the Affection of 
the Giver Than Heart Throbs. 

Nothing like this book ever has 
appeared before in any langnage. 

Men have written things that ap
pealed to them, and perhaps these 
writings have appealed to the peo
ple and perhaps they have not. 

Others have selected things that 
appealed to them, and perhaps these 
writings have appealed to the peo
ple and perhaps they have not. 

But this book was made up by 
the. people themselves ! 

In the truest sense HEART 
THROBS is a book of the people, by 
the people andfor the people. 

In response to an offer of $10,000 
in prizes, more than 50,000 of what 
Lincoln called "the plain people of 
America" sent to the publishers 
selections of poems, stories and anec
dotes that had cbmforted them in 
affliction, cheered them in adversity, 
inspired them with nobler ideas of 
living, gave them new heart and 
conrage to face the battle of life, or 
brightened a gloomy day with whole
some good cheer, hnmor, wit and 
hearty langhter, and it is these prize 
selections that make up HEART 
THROBS, the book. 

Just think of it ! Here are hun
dreds of selections that, beyond 
question, are dear to the hearts of 
thousands of the best people whom 
Lincoln loved. Often clipped or 
cnlled by toil-stiffened fingers and 
age trembling hands, yellow with 
years of preservation, soiled by fre
quent handling, stained with tears, 
scented with lavender, rose and orris, 
these contributions came in, each 
self-proven to be a veritable heart's 
treasnre-trove. 

Heart throbs of happiness! Heart 
throbs of courage ! Heart throbs 
of righteousness! Heart throbs of 
tender, beautiful and exqllisite senti
ment-they are all here for you. 

It is a great and good book; and 
a wonderful book. 

It is a book for you to give to 
every friend and loved one, espe
cially those who need to be com
forted and inspired anew. 

And it is a book for you your
self to keep by you always. 

Most books you cast aside as soon as you 
fi nish reading- them----they can give you pleasure 
for only a short while. But this is a book that 
wil1 mean more and more to you as the years go 
by. It will be a sympathetic friend and kind 

'-______________________ --' helper whenever the skies become overcast. 
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