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REVIVAL OF THE OLD HUDSON RIVER TUNNEL
SCHEME.

The publication of the plans of the Pennsylvania
Railroad Company for the construction of a system of
tunnels connecting Manhattan Island with New Jersey
and Long Island has naturally revived interest in the
old Hudson River tunnel, which, after being completed
for some three-quarters of the distance from Jersey
City to New York, was abandoned because of the fin-
ancial embarrassments of the company that had it in
hand. What is known as the New York and Jersey
Railway Company has recently been incorporated for
the purpose of completing this tunnel and building the
necessary terminals at either end. For some time past
the work of acquiring the land for the terminals has
been quietly carried on, and all the needed property
has been secured. The present tunnel, which was con-
structed by an English syndicate, has been constructed
beneath the Hudson River for a distance ot about 3,900
feet from the starting point on the N&:’W‘Jers‘@y side,
and only 1,580 feet remain to be built to connect with
the shaft on the New York side. It will also be neces-
sary to build the approaches to bring the tunnel up to
street grade on each side of the river. The abandon-
ment of the tunnel was due to purely financial causes,
and there was no physical reason why it should not
have been pushed through to completion at the original
attempt. The difficulties encountered were chiefly due
to the fact that the tunnel was laid nearer to the bed of
the river than woaild now be thought desirable for con-
venience and safety of construction. At one point in
the tunnel the extreme looseness of the silt rendered it
difficult to keep the head of the tunnel clear of water’
by the usual pneumatic process, and it was not until a
considerable amount of artificial filling has been laid
upon the shallow, overlying bed of the river that it was
possible to proceed with the work of driving. The
difficulty was, however, overcome, and had the neces-
sary capital been at command, there is no doubt that
the tunnel would have been finished many years ago.

The tunnels consist of two parallel tubes, which
measure internally 18 feet in height by 16 feet in width,
and are oval in section. The line of the tunnel, as
originally located, commenced in Jersey City at Jersey
Avenue and 15th Street, from which point it ran east
to Hudson Street; thence it passed beneath the Hudson
River to the New York city bulkhead line at the foot
of Morton Street; from which point the line swung
slightly to the south and was carried to Broadway.
From the western terminus, as designed, to Hudson
Street, was 3,400 feet. From Hudson Street beneath
the Hudson River to Morton Street, was 5,500 feet, and
from this point to the eastern terminus at Broadway
was another 4,000 feet. The work that has been done
upon the tunnel was confined to that portion of it that
lies immediately below the Hudson River. Two shafts
were sunk near the bulkhead lines in New York and
New Jersey and the work of driving was pushed for-
ward on the tunnel from each end. Actual construction
commenced in 1874 and was carried on amid many
vicissitudes of a financial and physical character until
the southern tunnel had been advanced from the Jersey
side about three-fourths of the distance across the river,
and a start of a few hundred feet had been made on the
same tunnel from the New York side. Considerably
less work was done on the north tunnel. The terminal
station on the New York side will be in the block
bounded by Christopher, Tenth, Greenwich and Hud-
son streets. On both the New Jersey and New York
side connections will be made with the street railway
lines, and the location of the New York terminal will
render it convenient for passengers who wish to trans-
fer to the elevated system.

‘Originally the tunnel was constructed with a view to
giving the trunk railroads that terminate in Jersey
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City an entrance to Manhattan Island. The plans of
the new company contemplate the use of the completed
tunnel for street railway purposes only. In view of
the fact that the Pennsylvania Railroad tunnels are to
be used exclusively by the Pennsylvania Railroad sys-
tem, one would have expected that the other competing
lines, such as the Erie, and Lackawanna, would have
taken hold of this tunnel to complete it for their own
use. It is certain that these railroads will have to se-
cure some compensating advantage to place them on
even terms with the Pennsylvania system as regards
the through passenger service to New York city, and
we may confidently look for the development of other
tunnel schemes in the near future; unless, indeed,
these railroads feel that the volume of traffic will war-
rant them in the joint construction of a Hudson River
bridge.

THE DARIEN OR SAN BLAS TUNNEL CANAL ROUTE.
In view of the fact that an expert commission has
been engaged for the past two or three years in a thor-
ough examination of all possible routes for a canal
across the Isthmus, and that this commission included
some of the most distinguished engineers that could be
zathered together for the purpose, and in view, further,
of the fact that over one million dollars has been ex-
pended in making this examination so absolutely thor-
ough as to render any further examination superfluous,
one would have thought that the report, as recently
given to Congress, would have been accepted as final,
and that there would have been an end to suggestions
for the sending out of more surveying puarties into a
territory that has been so thoroughly explored.

Therefore, we much regret to see that a joint reso-
lution has been offered to Congress for the appointment
of a Board to examine into the practicability and cost
of a tunnel ship canal by what is known as the San
Blas route. We regret it, not so much on account of
the expense involved, for this is comparatively insigni-
ficant, an appropriation of only $15,000 being asked for
the purpose, but because the mere proposal that such a
survey be made is disturbing, and calculated to con-
fuse the general public. The suggestion that there is
anything more to learn about San Blas will be taken at
its proper worth by practical engineers, and by that
large and increasing section of the public who by
studying the canal question for themselves, have
grasped its main details, and are able to form an in-
telligent individual opinion as to where the canal
should be built. It is upon the average citizen, who has
not the time or opportunity to gain anything more than
a superficial knowledge of the canal problem, that this
continual agitation of the question of routes is so con-
fusing. Evidence of this is shown in the letters which
reach the editor’s desk, asking whether a short tide-
level canal, with a tunnel through the hills, is not pre-
ferable, even to the short and easily-navigated Panama
canal. It is impossible to reply to these correspondents
in detail, so we take this opportunity of saying that
the possibilities of constructing a tide-level canal by
tunneling through the hills were thoroughly inves-
tigated by the Isthmian Canal Commission, and esti-
mates were given for the cost of such canal at four
different routes; one of them at San Blas and three of
them on what is known as the Caledonia route. It
was found that at San Blas 4.2 miles of tunnel would
be necessary; while in the Caledonia district 1.6 miles
would be required on the Sassardi location, on the
Aglaseniqua location 3.6 miles, and 4 miles of tunnel
on the third alternative location. It is certain
that the advocates of a tunnel canal have no
adequate idea of the stupendous nature of the ex-
cavation required. To accommodate steamers of the
size that will pass through the Panama Canal a vast
cavern would have to be blasted through the moun-
tains (the term tunnel is quite inadequate to express
its magnitude, so absolutely insignificant in compari-
son is the ordinary railroad tunnel), which would be
165 feet in height by 130 feet in width, and the whole
of it would have to be lined with a mass of concrete
from 5 to 7 or 8 feet in thickness. A single mile of
this tunnel would cost $22,500,000 fo construct, and
the 4.2 miles of tunnel necessary at San Blas would
cost alone $94,500,000. The approach to the tunnel
at each end would necessitate the construction of an
enormous open cut, deeper in places than the Culebra
cut at Panama, which, with the other excavation along
the 37 miles of the canal, would bring up the total
cost of excavation outside of the tunnel to $132,-
800,000. The total cost of the canal along this route
would be $289,770,000.

Now, it is not by any means certain that the esti-
mate of $22,500,000 per mile for the construction of
the tunnel would be sufficient to cover the actual cost,
for the engineers in making this estimate, assumed
that they would meet with material that was favor-
able for excavation; that is to say, that there would
be no material encountered that would tend to slide
as soon as it was disturbed by excavating. If such
material should be encountered, it is perfectly certain
that the engineers would be helpless in the presence
of it. In proof of this we refer our readers to the
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account, in our issue of February 8, of the construc-
tion of the Aspen tunnel on the Union Pacific Rail-
road. In the excavation of this work, which is abso-
lutely insignificant compared with the enormous cavity
which would have to be opened up at San Blas, the
pressure of the sliding earth was such that twelve-
inch shoring timbers were splintered into match-wood
and heavy steel I-beams were twisted out of shape.
The mere possibility of encountering such conditions
would render it absolute folly to commence the con-
struction of a tunnel of this magnitude in any loca-
tion, and especially in the Central American regions,
which are subject to volcanic disturbances.

- —— ————— -
NAVAL DEVELOPMENT DURING THE NEXT DECADE.

In the current issue of the SUPPLEMENT will be
found a reprint of an article, contributed by Rear-
Admiral George W. Melville to the Philadelphia Rec-
ord, in which he indicates the probable line of devel-
opment of the United States Navy during the coming
decade. The writer strikes the true keynote of our
naval policy when he says, “Only by right, and not by
might, will this nation fulfill her highest destiny”’;
yet we must always bear in mind that “it is as essen-
tial to be in readiness to restrain by military and
naval forces the foes that are beyond the boundaries
of a country as it is to effectively control, by local
police, the turbulent within a community.” In re-
viewing the causes which have contributed to the
remarkable development of our navy, the first place
is given to the attitude and action of the general
press, which has been unanimous in urging the devel-
opment of our naval power. This advocacy has been
supplemented by the lecture field, which has played
no inconsiderable part in familiarizing the public with
our warships. The ships themselves have been thrown
open-to the public on every possible occasion, and have
greatly conduced to the general interest, as have also
the dozen naval stations and navy yards scattered
along our seaboard. There are ten shipbuilding firms
that build battleships and armored cruisers, over
fifty firms that can turn out a gunboat, and several
hundred firms that can manufacture naval stores and
supplies, and all of these have at least a financial
interest in the enlargement of our fieets. The army
of tourists and commercial travelers who annually
go abroad; the commercial and maritime associations
of our leading seaports, and the shipping interests in
general are other infiuences that have worked stren-
uously toward the same end. Lastly, it must not be
forgotten that every Secretary of the Navy and every
President, for the past twenty years, has urged the
progressive development of this branch of the mili-
tary service. The annual appropriation has gradually
increased, until now it is nearly treble what it was
five years ago, the estimates submitted this year call-
ing for about one hundred million dollars.

Our readers will remember that the ScIENTIFIC
AMERICAN has always claimed that the possession of
the far-distant Philippines, with their thousands of
miles of coast-line, must, of necessity, be the dominant
factor in determining our future naval policy, and
we notice that Rear-Admiral Melville is of the opinion
that it will be near the Philippine Islands that we
shall have to fight our future decisive battles. “It is
certain,” he says, ‘“that we must eventually renounce
all sovereignty of the Philippines or else prepare our-
selves to hold these islands against an efficient naval
power whose base of operations may be much nearer
than our own.” For this reason he urges that we
should establish in some harbor in the Philippines
large engineering shops, where machinery could be
built or repaired and warships docked and built.
Other arguments for an increased naval establishment
are found in the construction of the Isthmian canal,
which, however strongly fortified, would require a
powerful navy to insure its safety and neutrality when
completed. It is the opinion of the writer that before
the end of the present decade we shall rank next to
England as a sea-going power, and he suggests that
in view of the fact that we may be suddenly required
to increase our naval force, it might be the proper
thing to make a wholesale purchase of warships from
some nation that has ‘“‘greater temporary need of gold
coin than of steel guns.’” We agree with the Admiral
that every increase in the strength of our navy un-
doubtedly makes for the general peace of the world. '

As to the constructive and mechanical progress of
the future, development will be in the direction of
making the individual unit more formidable, and ships
will be built more rapidly. Hitherto it has taken five
years to design, build and commission a warship; and
unless the private firms are going to show greater cel-
erity in completing their contracts, ‘“the government
may undertake the task of building its own warships;”
something, by the way, which we think the govern-
ment ought in any case to do, if it would safeguard
the interests of the navy. Armor will continue- to
improve, and it is probable that in addition ‘to the
two establishments that now turn out first-class armor
a third firm will soon be in a position to compete for
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contracts. There will be a change in the size of the
main battery of warships. Admiral Melville contends
that the 12-inch gun is teo heavy and cumbersome for
existing needs, and that the new 10-inch weapon, which
is more powerful than the 12-inch gun of five years
ago, is the largest piece that should be mounted on
a modern warship. He also draws attention to a phase
of the armor and gun controversy which has not been
investigated to the satisfaction of naval engineers,
although they have called attention to its importance,
namely, the indirect damage within the interior of
the ship by the impact of 8-inch or larger shells upon
armor which they fail to penetrate. The continued
impact of heavy shell upon the armor protecting the
machinery compartments will, Admiral Melville con-
siders, be certain to disable some important auxiliary
engines. Moreover, the effect upon the hull itself may
be greater than is anticipated. ‘“Structural and ma-
chinery steel will withstand strain and pressure, but
it will not resist shock, and not only will the auxil-
iary connections in the way of piping and electrical
conduits be damaged, but it is extremely probable that
some sections of the hull riveting will be greatly im-
paired, since experience has shown that the rivets can
be easily sheared by shock.”

This last point is unquestionably a most important
one, and we have recently had practical evidence in
the high-explosive shell tests at Sandy Hook, when
12-inch armor supported by a section of the side of
the “Iowa” was attacked, that the structural material
of the steel backing, even where penetration is not
effected, will suffer serious injury, just where Admiral
Melville indicates, by the shear:ing of rivets and open-
ing up of joints. At the same time, we are free to
admit that the point thus raised somewhat nullifies
the Admiral’s advocacy of lighter guns; for the rack-
ing effect of a 12-inch gun is enormously greater than
that of the lighter 10-inch piece which he would sub-
stitute for it.

STEAM BOILER INSPECTION,

It is only in the presence of a fatal and destructive
explosion that the public fully appreciates the tragic
possibilities that are wrapped up in every one of the
two or three hundred thousand boilers that nestle
among the teeming multitudes of our cities, or speed
to and fro on steamboats and locomotives. Steam
boiler explosions date from the very first use of steam
under pressure, and the records of the early growth of
steam engineering are punctuated with many a sad
accident due to faults of material or design in the
early boilers. With the increase of pressures which
came at the time of the introduction of multiple ex-
pansion engines there was a call for special care in
the testing of the materials and in the construction of
steam boilers, and there is no doubt that measured
against other forms of constructive mechanical work
the boiler of to-day will hold its own on any point
of comparison.

If the security of the user stood solely upon the
quality of his boiler, and there were no such thing
as rapid depreciation due to neglect or unsuspected
decay, there might have been relatively but little work
for the steam boiler inspector, and no development
of the great steam boiler insurance companies whose
organization -and operations mark them as among
the most perfect insurance institutions in the world.

The absolute necessity of inspection is so fully real-
ized that, in some States, thé inspection of boilers is
compulsory, and the State provides inspectors for this
work. In such cases, a fee is charged by the State
for the service. In other States, there is no com-
pulsion about inspections; and in all cases, if the
boilers are inspected regularly by a boiler insurance
company in good standing in the State in question,
additional inspection by the State is not required.

In most of the States, locomotives on railroads are
expressly exempt from State inspection. It is pre-
sumed that the railroad owning the locomotive will
provide a master mechanic or other expert, who will
be competent to pass upon the fitness and safety of
their locomotives. This presumption does not appear
to be altogether realized in practice, for railroad
locomotives constitute a class of boilers which ex-
plode almost as often as any other class that can be
mentioned. Omitting city elevated railroads, the total
number of railroad locomotives in the United States
on December 31, 1900, was 38,065.

Steamboat boilers are inspected by the United States
government, and are therefore exempt from inspec-
tion by the State, or by any other authority. For this
service the United States government employs sixty-
three inspectors of boilers. There are over 7,000
steamers in the deep sea, coastwise and river service
of the United States.

The total number of stationary boilers now in use
in the United States was not ascertained in the last
census. Neither are they enumerated in the census
of 1890; but the census of 1880 shows that at that
time there were 72,304 stationary boilers in this coun-
try. It was estimlated by The Locomotive that on
December 31, 1890, there were approximately 100,000
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stationary Uloilers in the United States. The same
authority estimates that at present there are about
170,000 boilers under insurance.

The methods of inspection adopted by the various
companies, though they vary in detail, are carried
out upon the same general lines. We have been in-
formed by Mr. J. M. Allen, president of the Hart-
ford Steam Boiler and Inspection Company, that at the
present writing this company has 83.907 boilers under
insurance, and the system employed may be taken
as representative of the best modern practice. The
inspection, as such, is divided into three classes:
(1) hydrostatic tests, (2) external inspections, and
(3) internal inspections.

The hydrostatic test consists in applying a cold-
water pressure to a boiler that is completely filled
with water. The pressure is usually applied by a
pump that the inspector carries with him. The usual
test pressure that is applied, hydrostatically, is 50 per
cent greater than the working pressure at which the
boiler is run. In Philadelphia, however, the law
states that ‘“a hydrostatic test of one-third greater
than the boiler is rated to carry” will be considered
sufficient.

When the boiler is under hydrostatic pressure, the
inspector looks it carefully over, in all parts, to see if
there are any signs of leakage, or of distress of any
sort. This test is usually applied to new boilers, or
to boilers upon which extensive repairs have recently
been made, or upon boilers the interiors of which are
not accessible, either because of their small size, or
for any other reason. In some places, however (nota-
bly in the city of Philadelphia), a hydrostatic test is
required by law on all boilers.” Authorities differ
about the advisability of applying the hydrostatic test,
some maintaining that it is much better than the
“hammer” test, to which we shall presen.iy refer,
because the actual pressure may develop a defect that
the inspector, armed only with his hammer, might
overlook. Other authorities claim that there is dan-
ger of straining the boiler by subjecting it to a test
50 per cent greater than it will ever have to with-
stand in practice. Thé hydrostatic test is not con-
sidered to be injurious to the boiler, when it is ap-
plied by a man with good judgment, but the hammer
test is preferable when that can be applied.

‘“External inspections” are those made by merely
looking the boiler over from the outside, to make
sure that the attendant is not running it at a higher
pressure than is allowed; that he is carrying plenty
of water in the boiler; that the safety valve will blow
off freely, and at the pressure that is allowed; that
the water gages are in good condition; that the
boiler is not showing any signs of leakage, nor any
bulges over the fire sheet, nor any signs of distress
of any kind. Of course, the attendant is not notified
in advance when the company makes an inspection
of that kind; for the object of the visit is, to see
the boiler in the condition in which he usually runs
it, without giving the attendant any opportunity to
“fix up” for the inspector’s benefit.

‘“Internal inspections,” or hammer tests, as they
are sometimes called, are made by the inspector en-
tering the boiler through the manhole, and looking
the interior over very carefully. He makes a similar
examination, also, of the outside of the boiler, crawl-
ing into the furnace and all about, everywhere that
he can go. Among the things that he has to look
out for are these: Deposit of sediment or muddy
matter, hard incrustation or scale on the tubes and
plates, corrosion of -any part of the boiler, both inside
and outside, fractures of the plates, heads, headers,
etc., leakage around the tube ends, seams and all
other places where such leakage is possible, defective
bracing of the flat parts of the boiler, grooving of the
plates or heads, burned or blistered parts, and defect-
ive accessories of all kinds; water gages, feed pipes,
blowpipes, safety valves, pressure gages, and every-
thing else that can get out of order in any way
whatever.

As an example of the magnitude and extent of the
work of insurance and inspection it may be mentioned
that the company above referred to employs a regular
force of 198 inspectors, and in the year 1900 made
92,5626 complete internal and external inspections
(i. e, “hammer tests”), and in addition subjected
10,191 boilers to hydrostatic pressure; while from
the begiqning of the company’s business down to
January 1, 1901, 1,176,097 complete internal and ex-
ternal inspections were made, and enough external
inspections to bring the total up to 3,049,203. Also
162,586 hydrostatic tests were made and 13,215 boilers
were condemned as unsafe, good and sufficient reason
for the condemnation being given to the owners in
every case. During this time there were discovered
and pointed out to the owners 2,226,256 defects of
one sort and another, 245,210 of which were quoted
as dangerous.

It is upon data of this sort that a steam voiler in-
spection company bases its claims to be considered
as a great pubkMc safeguard. We have no way of
knowing how many explosions work of this kind may
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have prevented, nor how many lives it may have
saved, but the claim can fairly be made that the total
number of lives saved has been great, and that the
loss of property that has been prevented has been
enormous.

OUR FORTHCOMING AUTOMOBILE AND OUTING
NUMBER.

To those who are interested in the automobile—
and who is not?—it will be a pleasure to know that w-.
are bringing out a Special Automobile and Outing
Number of the ScIENTIFIC AMERICAN. The Editor is
making every effort to render this issue so compre-
hensive and detailed that it will put our readers in
touch with the very latest developments of automo-
bilism, considered both as an industry and a pastime.
The issue will open with a number of special articles
on such subjects as the Chicago Automobile Exhibi-
tion; the history of automobile racing; the best
form of outfit for touring; the question of proper
storage, repair and supply depots, both in the city
and country; and a history of the rise and growth
of automobile shows in this country and their influ-
ence in promoting the development of the automobile.
Following the general discussion of the subject, there
will be a series of elaborately illustrated articles de-
scriptive of the leading types of automobiles manu-
factured in this country. The machines thus treated
of will be grouped under the three heads of steam,
gasoline and electric automobiles, and between fifteen
and twenty different types will be described in this
section of the issue. Under the head of Special
Devices will be shown a large number of the latest
types of motors, transmission gears, carbureters and
storage batteries. There will be a lengthy article on
the subject of automobile tires, showing their con-
struction and the different methods adopted in mak-
ing emergency or shop repairs. While the issue will
be devoted chiefly to the automobile, there will be
articles illustrating the latest types of houseboat, and
one or two of the fastest pleasure craft that are now
under construction for the forthcoming yachting sea-
son.

SCIENCE NOTES.

One of the latest novelties in the boot and shoe
line are rubber boots for dogs, which are sold by
several dealers in leather goods in New York. They
cost about $4.75 for a set of four. The idea comes
from Paris.

One of the omnibus lines in London has adopted the
system of using acetylene for lighting their buses.
Owing to the keen competition of the underground
electric line, the omnibus lines were compelled to
adopt radical innovations to retain their patronage.

The plow is certainly the oldest and probably the
simplest of agricultural implements, being represented
among the hieroglyphics on the ancient tombs of Egypt,
dating back more than 4,000 years. As early as the
year 1000 B. C. the plow was described by a Greek his-
torian as consisting of a beam, a share, and handles.

The New York Zoological Society has received $3,000
from Miss Caroline Phelps Stokes for the nucleus of a
fund looking toward the protection of our native
birds. At the present time there are 1,674 live animals
in the Zoological Park, of which 416 are mammals,
659 birds and 599 reptiles. During last season more
than half a million people visited the park.

It is announced that the British War Office will
abandon the khaki uniform with the termination of
the war in South Africa. The khaki was originally
intended as a working dress in addition to the regular
dress uniform, but it became so popular that it in a
great measure supplanted the other. It has now been
decided to adopt a working uniform of drab color,
which is of a more neutral shade and, it is said, more
adapted for the uses of the army.

The work of the Jesup expedition into the extreme
northwestern part of Siberia has ended, and ac-
cording to a dispatch from St. Petersburg, the mem-
bers are on the way to their respective’ homes. The
expedition was under the leadership of Norman C.
Buxton, and the object was, if possible, to trace the
American Indian to some Asiatic ‘originl‘ The party
has collected one hundred boxes of specimens, which
will be turned over to the American Museum of
Natural History in New York.

With regard to the glass hospital which is to be
erected at Philadelphia for the cure of consumption,
with isolation for each patient and a constant supply
of rarefied air, a similar experimental hospital is
already in use in London. The patient sits in a glass
cubicle, breathing an atmosphere specially treated by
ozone. The value of oxygen, or ozone, in the treat-
ment of ulcers, burns, wounds, lupus, etc.,, has been
proved there by several cures of hitherto incurable
cases during the past five years. Great as has been
the actual relief thus afforded, this oxygen hospital
exists equally for purposes of demonstration and
experiment.
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