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deep-tunnel construction of the present new Croton 
aqueduct is 29.85 miles, or less than one-third that 
called for in the Chief Engineer's plans. In detail, the 
plan proposed is to construct a single deep tunnel from 
Astoria, under the East River, to a point in Morrisania, 
whence there would be two deep tunnels to Rye Pond 
in the Bronx basin, a distance of 23 miles from As­
toria, the two tunnels to be each 10 feet 6 inches cir­
cular aqueducts. Rye Pond reservoir, when full, would 
be 355 feet above mean tide. From this reservoir the 
plan calls for a single deep-tunnel aqueduct, 12 feet 
in diameter, extending by way of the east branch reser­
voir in the Croton basin to a point west of North Pater­
son, and thence due west to the Hudson River, and 
northwesterly to the Olive Bridge dam on Esopus 
Creek, which would have an elevation above mean 
tide of 555 feet. This 97 miles of deep aqueduct tunnel 
is expected to deliver 300 million gallons of water per 
day at an elevation of 300 feet above sea level at the 
Rye Pond reservoir to the north of the city limits, 
from which it would be led to Astoria as explained 
above. The cost of this deep tunnel is estimated at 
$500,000 per mile, and the total cost of the completed 
work would be over $90,000,000. 

This briefiy describes the first instalment of the fu­
ture additional water supply. The report contemplates 
the construction of another aqueduct of equal capacity 
and probably greater length, which is to be constructed 
subsequently whenever it may be needed, to deliver 
300,000,000 gallons of water from Catskill River at the 
same elevation at the city limit. The report further 
proposes that ultimately a third aqueduct of about the 
same length as the latter would be constructed, and 
draw yet another 300 million gallons a day from the 
lower waters of both the Catskill and Esopus creeks, 
this water to be delivered into Jerome Park reservoir. 
Although no estimate of the cost of the two latter 
additions is given, they may be presumed to equal that 
of the first reservoir and aqueduct; in which case the 
Ultimate cost of the three aqueducts and reservoirs 
may be set down as about $275,000,000. For this sum 
a total of 900,000,000 gallons per day, it is estimated, 
could be furnished from these regions. This is about 
three times the present consumption of New York city. 

The Burr-Freeman Commission reports to the Mayor 
that it concurs with Mr. Birdsall in the opinion that 
the waters of Esopus Creek are exceptionally pure and 
soft, and constitute an almost ideal source for public 
supply. They consider that the storage volume of the 
Ashokan reservoir would reach 66 billion gallons, 
which is more than double the addition which has been 
made to our present supply by the construction of the 
new Croton dam. Strong objection is made to the 
construction of a 97-mile deep-tunnel aqueduct. It is 
true that this method was adopted, in the case of the 
new Croton aqueduct, in order to render it safe against 
destruction by malicious persons or by a public enemy; 
but it is held that considerations of this character 
have lost their force at the present time, as the intro­
•• uction of a small quantity of high explosive through 
a shaft, or otherwise, might easily damage a deep 
tunnel so that, because of its inaccessibility, its repair 
might be a question of many months. For this reason, 
and because it may be so much more quickly and 
easily constructed, the Burr-Freeman Commission re­
commends a surface aqueduct, built by the cut-and-cover 
method. The accessibility of such an aqueduct renders 
repairs easily and quickly made; moreover, as years of 
experience have shown, the liability to malicious injury 
is very remote. The capacity of the proposed deep 
tunnel is 300,000,000 gallons per day; but the conve­
niences for cleaning and repairs are such to-day that 
there is no reason, in the opinion of the Commission, 
why the cut-and-cover aqueduct should not be built, if 
so required, to have a capacity of 500,000,000 gallons per 
day. 

The Commission is further of the opinion that it is 
not desirable to build a tunnel costing four or five 
million dollars, for the purpose of leading the water 
of Schoharie Creek into the new reservoir, but prefers 
instead to construct a pipe line from a dam built on 
�cndout Creek, and bringing an additional supply from 
tnat stream. Furthermore, instead of taking the water 
from a point at the center of the proposed Ashokan 
reservoir, the CommiBsion would take the water from 
hhe lower end of the reservoir, so as to permit of a 
th'orough circulation, and would build a cut-and-cover 
aqueduct to a reservoir known as the Hill View reser­
voir, located on the high ground between Yonkers and 
Mt. Vernon: The total length of this aqueduct would 
be 8 1  miles, a saving of 10 miles over the Birdsall line. 
The aqueduct proposed by the Commission would, how­
ever, connect with the new aqueduct at the Croton 
reservoir; and as the present total aqueduct capacity 
between Croton Lake and New York city is at least 
75,000,000 gallons daily greater than the safe yield 
Of the Croton watershed, including its proposed addi­
tional reservoirs, it would be necessary to build the 
Ashokan aqueduct for the present only as far as the 
Croton reservoir, and utilize the existing aqueducts, 
from that point to the city, to their full capacity. By 
adopting this plan it would be necessary to construct 
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at once only 58 miles of aqueduct, comprising about 18 

miles of steel tube, 5 miles of tunnel, and 35 miles of 
cut-and-cover aqueduct. After a careful review of pre­
cedents and circumstances, the Commission estimates 
that this work could be constructed in not less than 
from five to eight years, according to the conditions 
encountered. 

As matters now stand, the Mayor is seeking the 
needed legislative authority at Albany for pushing 
through the scheme as outlined by his Commission. 
Meanwhile the late Governor, Mr. Odell, professes to 
have discovered that it will be to the interests of all 
concerned if the question of water supply were placed 
entirely in the hands of the State; and so this most 
vital of all questions affecting the health, and we might 
say the very existence of the people of New York city, 
must needs wait, for the present at least, upon the 
exigencies of party politics. 

.... J" 

THE HEATON AIRSHIP FAILURE. 
BY ENOS BROWN. 

Heaton's airship, the "California Messenger," was 
driven into San Francisco Bay February 12. The aero­
naut had a narrow escape from drowning. When the 
airship was taken out for a trial on the morning of 
February 12 across the bay in Oakland, it was cold but 
clear and there was a slight north wind. This wind 
increased rapidly, however, and when the airship was 
fairly well up it appeared to strike a current of air 
of great velocity, for' despite the rudder it was driven 
rapidly toward the bay. The aeronaut tried to steer 
it south of Oakland, but the airship was driven steadily 
across the mud fiats and then over the bay. 

The wind had created a heavy sea and the airship 
began to sink, so that the aeronaut was in a dangerous 
position. Apparently some gas escaped from the com­
partments at one end of the machine, and as the ship 
sank, one end went down while the other, fully dis­
tended, stood nearly perpendicular above the waves. 
The aeronaut's predicament was seen by several yachts, 
which at once went to his rescue. He was taken off, 
and the airship was towed back to Oakland. 

The Heaton airship consists first of a silk gas reser­
voir 76 feet long and 14 feet in diameter, with a capa­
city of 10,000 cubic feet of hydrogen gas, of a lifting 
power of 6 00 pounds. Directly beneath the bag is a 
sheet of canvas, denominated by the inventor an "aero­
plane," designed to assist the movement of the air­
ship in falling or ascending. The rudder is lightly 
constructed of bamboo covered with sacking,· and is 
governed by ropes at the will of the engineer, the air 
current, generated by the rapid revolution of engine 
and propeller, assisting in the prompt control of the 
airship in the line of direction as the operator deter­
mines. The platform upon which the operator stands 
is built of bamboo rods trussed to the net above by 
linen lines. 

The engine is a marvel of design and lightness in 
construction. Though generating 20 horse-power, the 
weight, exclusive of propeller, is but 55 pounds. It is 
described as a double-cylinder, 4 by 4, revolving around 
a stationary crankshaft, the propeller blades being at­
tached to and a part of said cylinders. It is constructed 
of steel, and the motive power is furnished by gaso­
line. Power is increased by the elimination of fiy­
wheels, as well as lightness by dispensing with water 
coolers, the cylinders being kept cool by the strong air 
currents generated by the rapid motion in revolving. 
The two fans have each a surface of 8 square feet, and 
are 5 feet from tip to tip. 

.. 4., .. 

THE MOORE-HESKETT DIRECT PROCESS FOR THE MANU· 
FACTURE OF WROUGHT IRON AND STEEL. 

The Moore-Heskett process, of which mention has al­
ready been made in these columns, is designed for the 
treatment of iron s'ands, or pulverized concentrated 
iron ore in a fine state of division. 

The apparatus consists of an upper and a lower 
brick-lined revolving cylinder attached to a gas fur­
nace. The cylinders are lined with fire bricks, and 
have several brick shelves running along their whole 
length. They are placed at an angle of about 10 per 
cent from the horizontal, and revolve slowly. The 
finely-divided ore is automatically fed into the upper 
cylinder, and is continuously being lifted up by the 
shelves, and made to fall in a fine spray as it travels 
to the lower end. The inside of the cylinder is main­
tained at a low red heat by waste gases passing 
through it from the gas furnace to the chimney. The 
heated particles of ore, as ,they are delivered from the 
lower end of the upper�y:linder, fall into a lower 
cylinder through a vertic/ti' fiue, and are' delivered 
into the upper end of the lower cylinder at a red 
heat. The lower cylinder is connected at its upper 
end to a gas producer or retort, and is the channel 
through which the reducing gas is delivered to the gas 
furnace. The vertical fiue between the two cylinders 
is so arranged that the sand can enter the lower cyl­
inder, but the gases cannot enter the upper cylinder. 
As the fine red-hot particles of ore travel through' the 
lower cylinder, they are constantly being lifted up 
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and made to fall through the reducing gases in the 
same way as in the upper cylinder, and are delivered 
at the lower end in a continuous stream, falling into 
the bath of the gas furnace below, where the deoxi­
dized sand is melted as fast as it accumulates. 

The gas furnace both for steel and wrought iron is 
made to revolve, and digest and deliver its product 
automatically. 

The essential feature of the process is that iron ore 
in a finely-pulverized state is heated, deoxidized, and 
melted particle by particle, which enables the various 
operations to be carried on rapidly and continuously 
in one furnace, without loss of heat, and requiring 
practically no labor. The whole process can be carried 
out automatically from the ore to the fiuid steel. Each 
separate particle of ore is made to fall a great n um­
ber of times through the heating and deoxidizing at­
mosphere, kept at a suitable temperature below its 
fusing point. Under these conditions heating and de­
oxidation take place in a few minutes. The reduced 
ore then falls directly into a bath of molten metal, 
which is maintained at a very high temperature. As 
the reduced ore is gradually and constantly falling 
into the bath, and at a red heat itself, it is not difficult 
to keep up the temperature of the furnace and bath 
with a minimum of fuel. 

The revolving cylinders of the feeding apparatus 
may be stopped at any time, in order to add any alloy 
and test samples before tapping. 

In working, only a proportion, say half, of the metal 
is tapped out at any time, the bath being maintained 
constantly. 

The hearth is lined with the most refractory basic 
material known, and should last for many months. 

An excess of gas is passed through the deoxidizing 
cylinder; the balance not taken up by the iron ore 
follows the reduced ore into the furnace, and being 
highly combustible combines with the heated air. 
This arrangement insures thorough deoxidation in the 
cylinder and also prevents any possibility of reoxida­
tion taking place, as the gas passes over the reduced ore 
in the bath, before combustion takes place, and effect­
ually prevents any waste of gas, as complete combus­
tion is obtained in the furnace, and the resulting 
products pass into regenerators for heating the air and 
afterward the ore-heating revolving cylinder. 

• • 

THE CURRENT SUPPLEMENT. 
Emile Guarini opens the current SUPPLEl\iENT, No. 

152 1, with an article on wireless telegraphy experiments 
at the Eiffel tower. Some interesting statistics are 
given of telephones and telegraphs in the United States. 
Mr. Frank Koester gives some practical data on Euro­
pean practice with steam turbines. The ore concentra­
tion plant exhibited at St. Louis, which has already 
been made the subject of some discussion in the SUPPLE­

MENT, is described in full.' Mr. Philip Bjorling writes 
on pumps-machines that are much neglected. The 
Matitsch lace-making machine, a combination of the 
bobbinette and the English twist-lace machine, is fully 
described and illustrated. Sir John Eliot writes on 
meteorology in the British empire. Mr. J. A. Formoy 
recently lectured most instructively before the English 
Camera Club on "Suns: Their Various Stages of Devel­
opment as Revealed by the Spectroscope." His lecture 
is abstracted. Prof. N. Monroe Hopkins presents his 
seventh paper on "Experimental Electrochemistry." 
The subjects treated in this installment are the follow­
ing: Energy Required in Electrolysis, Practical Formu­
la for Computing, Electrolytic Separation of Metals, 
the Rotating Anode in Electro-Analysis . 

. .  , .  

EXPLOSION OF A SUBMARINE. 

On February 16 an explosion occurred on board the 
British submarine torpedo boatA5, resulting in the death 
of the commander and two of the crew and the dis­
abling of fifteen men. From all accounts, it seems that 
the crew was engaged in filling the liquid fuel tanks 
of the vessel, and that the vapors from the gaso­
line became ignited. The explosion"'was terrific. Men 
were hurled in every direction, nine' 'b�in:g afterward 
picked out of the water. A rescuing,'party sent from 
a nearby gunboat had hardly reachM' 'the i scene of the 
accident when a second explosion occu'rred, which re­
sulted in the injurY' of some of the r:l!scuers. The sub­
marine caught fire' internally. When :docked soon after, 
she was found to be not materially' damaged. 

,�� .. 
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TIrE CHARCOT ANTARCTIC EXPEDITION. 

Much concern is felt for the fate bf Dr. Charcot, who 
is leading an Antarctic expedition/which started more 
than a year ago. 

It is known to have encountered a terrible storm in 
April last year and has not been heard of since, nor have 
any traces of its movements been discovered by Uru­
guay, which sent out a party to its rescue. M. Charles 
Rabot, a member of the committee of the Society of 
Geography of Paris, intends to organize another search 
party to ascertain its fate. 

Dr. Char66t is the son of the famous'nerve specialist, 
who was chief physician at the Salp1ltriere Hospital. 
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