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varies in height and width, now rising to a grest altitade
and now sinking into low depressions. At Panama it is
scarcely 60 miles wide; at another point, 31 miles; st
Nicaragun, following the natural deprossion, 186 miles,
aud ot Tebunntopes, L4 miles, between navigable waters,
At the southern extremity of the Isthmus there exists o
rogion of calms and bafiling winds termed * Doldrums.”
This region is shunned by navigstors of sailing vessels,
who often run a thousand miles out of their course. The
nautical conditions that exist st the northein part of the
Isthmus near Tehuantopoo are much difforont and much
more favorable to wailing vessels, Lying nearly 10 deg,
north of Panama, the climate st Tehuantepec is much
more hoalthy and the heat less intense. 1o reference to
the commercial advantage of this northern route, it needs
no argument to prove that that route is the shortest, and,
other things being equal, the best which lies nearest the
nxial line of productions, population and business, which
approximately may be estimated to puss throngh Hong
Kong, 8an Franciseo, New York and Liverpool. The
Tohuantapec route is shorter thansthe Pannma by from
700 to 2,900 milos, depending upon the ports to be con.
nected. In genoral, the advantages of this northern
route are: Favorable winds, a healthy climate, great say-
ing in distance, good harbors, and n location in n strong
neighboring republic and not in an insurrectionary coun-
try with an unstable government.

The great importance to this conutry to possess n
route advantageous to sniling vessols will be seen from
tho fact that there are sailing under the Amerioan flag
6,214 mailing vossols engnged in over-sen commercs, and
only 422 steamships, We ean build wooden sailing shipe
choaper than any other nation; the cost is nbout 850 por
registorad ton, whoreas in England it is $75; but Eng-
Innd can build iron whips for #55 per ton, whereas the
cost in this country in 875, The inter.ooeanic route that
would prohibit sailing vessels would drive our commerce
from the seas. These fnots all point to the Tohunntepee
route as being the one most desirable for the United
Blates, and espocially the Pucific Const. 1t will be inter.
osting to study the means by which Captain James B,
Eads proposes to utilize the route,

The ship railway involves no new principle, but the
application on & large seale of the *nriluviplu and appli-
anoes that are well known among seientifio and practical
mon. The hauling of vossels sud of boats overland is
no new thing. It haw boen done in various countries and
at differont times in all parts of the oivilized world, from
400 yoars before Christ, when the Athenians transported
their immenss triremes of about 150 tons woight over
the Isthwus of Corinth, to this day, when Iarge ships are
hauled out of the water on marine railways, or litted on
hydraulio dooks and then hanled ashore. Captain Eads
simply utilizes for & great work what science has taught
lﬁdl!ﬂopddlﬂqthtlﬂmminmuum
however, many new mechanionl appliances rendered neo.
ossary by the exigenoies of the case.

A basin will be excuvated to adwmit the vessels to the
lifting dook, which will be made of steol plates with sub.

gtantial bulkheads in each direction, and will be about
450 feet long, 75 feet wide, and from 12 to 15 feet deep,
and capable of raising vessels of from 3.000 to 7s009 tons
weight, It is arranged to float or sink in a basin, in
which its vertical movement is guided. On each side of
the basin there will be twenty or thirty iron rods arranged
vertically and secured fo the bottom of the basin, Thesa
rods will be eapable of holding the pontoon so as to pre-
vent it rising above the level of the railway when the
ghip and erndle have been taken from off it. The deck
of the pontoon is laid with rails which will correspond
axaotly with those on the permanent land line when the
pontoon is floated. When in this position a ersdle on
wheels, and eapabla of carrying the ship, is ran on to
the pontoon, which is then submerged by admitting water
into it throngh sluice gates, which are regulated from the
top of two quadrangular water-tight towers attached to
the deck of the pontoon, and between which there is suf-
ficient width for the cradle and the ship to pass. When
the pontoon has been submerged to a sufficient depth for
the bottom of the ship to clear the supports upon which
it is intended she shall rest, the vessel is floated in from
an adjncent basin and secured over the top of the carriage
or traveling eradle, The pontoon is then pumped out by
means of a powerful pump, and its deck rises up to a
given height above the water, its further progress being
stoppad by the heads of the vertical rods before alluded
to.  The rails on the deck of the pontoon now range pre-
cisely with those on the land, and while the pontoon is in
this position locomotives are backed up and attached to
the traveling cradle, and it is started on its journey aoross
the Isthmus. On reaching the end of the line the travel-
ing eradle is ran on another pontoon, which is submerged
and the ship floated off into another basin on its way to
its destination. It w1l be seen that the principle of
raising and lowering the ship is broadly that adopted in
the Vietorin Docks, London, and alsewhere, subject, how-
ener, o certain important modifications.

In order to make the ship railway practicable it is
absolutely necessary that the weight of the ship shonld
bo evenly distributed over the wheels of the cradle, so ns
to limit the weight upon each wheel to that ordinarily
imposed upon the driving wheels of locomotives of the
present day. This is effeoted by placing in the deck of
the pontoon throughout its length and breadth a number
of hydraulic rams, One line of these rams extends
through the centre of the pontoon longitudinally, and
these are designed to support the keel at pointa six feet
and nine inches apart thronghout its whole length, On
oach side of this centrs line there is arranged another
shorter line of hydraulio rams, which are intended to
support the bottom of the ship. On the outside of these
lines are two other still shorter lines for supporting the
bottom nearer to the bilges, while two other shorter lines
outaide thews again support the bilges and sides of the
vessl. There are, therefore, across the middle portion
of the pontoon no fewer than seven lines of rams, while
8 little nearer to the bow and stern thers are but five
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