[8]
amounted to about $2,800,000. It is net doubted but that the
balf of this sumn would be more than ample for a rail road.
Upon the whole, I infer, that, over rough and difficult grounds
yet such as have been pronounced practicable for a ‘canal, the'
cost of the canal would be about from 50 to 100 per cent more

than thatof a rail roaid. The former to be asspacious as such
works may be expected to be made on ;such greund, and the

. latter to have a double set of tracks; and that on the most fa-

vorable graunds which the couatry affords for such works, the!
Jatio of expen<e may be expected o vary from an equality to
&0 per cent in favor of rail roads.

 Second. Facilities of construction. The answer to this part
of the enquiry may be considered as almost included in the
preceding one. . ' N .

| It may however, b~ alided, that by |reason of the supply of

ater necessary for canals, their number, extent, and locality,
will necessarily be muc: more limited thanrail ways. It may
a\-lso be recollected that the minimum discharges of running
streams become less as the cduntry a?vances oin Agricultural
apd Manufacturing Improvements, | . S
Ruil Roads can be cons:ructed advantageously over a consi~
derable variety of inclination and charfacter of surface imprace
ticaole for canals, and their branches can be made to pene-
trate the glens and defiles of mountains, where lockage  would
be very great, and the supply of water for canals totally in-
syflicient, but where extensive iron apd other manufacturing
establishments may be located. ' - ]
, 1 Third. Benefits to the State and ad anlages to the citizens.
The benefits and advantages both to tlie State and to the cio

t}f#nsrcqmposing it, it is conceived, will - be greater from the )

rdil road than fromn the canal system.

i'l‘he following observations are offered in support of this

opinion. o . : .

| The capital invested in a given line of rail-roads and of ca-
nala will in no case be greaterin the fisst, and will often be on-
Iy balf of what the lattor would requite, whilst the speed on
the former may be four tiies as great| as on the latter. The
resistance from friction is equal through equal spaces, what~
ever may be the velocity. The resistance of fluids occasioned

" from a body passing through them is rather more than in pro-

partion to the squares of the velocities ot the body in motiony
wEether it be a boat or a car, and as the density of water is to

that of the oir as 860 is to 1, therefore the resistance

frhm water will be 800 times greater than tae reristance from
the atmosphere with an equal velocity.{ Itis not likely there-
tore that velocities onrail roads will often be as high as to re-

.quire a calcuiation for atinospheric resisfance; whilst the law by
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