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STATE OF NEW-YORK.

N(_)ﬁ.‘ 296.

IN ASSEMBLY,
March 14, 1835.

REPORT
1!

Of the Canal Commissioners on a resolution of the
Assembly of the 23d February, relative to the cost
of canals and rail-roads.

The Canal Commissioners, in obedience to a resolution of the
Assembly, under date of the 23d ultimo, requesting them to report
“at as early a day as conveniently may be, a statement shewing
the average relative cost per mile of canals and rail-roads, the
average relative expense annually of repairs and superintendence,
and the average relative charges per ton, or other given quantity
for transportation; and also, whether in their gpinion, any, and
what articles of produce, merchandize, or manufacture, can or can-
not, having a due regard to the saving of time, as well as other
circumstances, be more advantageously conveyed on rail-roads
than by canals, with the reasons for their opinion, and such obser-

vations on the general subject of this resolution, as they may deem:

appropriate to guide the action of the Legislature in reference
thereto,” respectfully submit the following

REPORT:

The subject submitted to the consideration of the Commission-
ers, is interesting in its character, and of some public importance.
The comparative cost of constructing rail-roads and canals, the
comparative cost of transportation, and the comparative expense
of superintendence and repairs, are subjects which have occu-
pied a large share of public attention; and respecting which, many
speculative opinions have been advanced. At one period, the pub-
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‘lic were assured with some degree of apparent confidence, that
rail-roads would supersede canals; and it will no doubt, be recol-
lected by many, that inquiries were made as to the probability of
converting the Erie canal into a rail-road.

Experience has gradually developed the relative utility of canals
an drail-roads for the transportation of property. We think the
period is not distant, if it has not already arrived, when the supe-
rior advantages of a canal over a rail-road, as a means of convey-
ing property, will be indisputably demonstrated.

It is believed that it will not be difficult to shew, that the ex-
pense of transportation on rail-roads, is very materially greater than
on canals. In addition to this, there are other important conside-
rations in favor of canals.

A canal may be compared to a common highway, upon which
every man can be the carrier of his own property, and therefore
creates the most active competition, which serves to reduce the
expense of transportation to the lowest rates. The farmer, the
merchant, and the manufacturer can avail themselves of the ad-
vantage of carrying their property to market, in a manner which
will best comport with their interest.

Much of the property which passes on the canals is carried
by transportation companies; but the largest portion is carried
by individuals and small associations. The individual who be-
comes the carrier of his own property, has the advantage of
paying nearly one half of the expense of transportation, in the re-
gular course of his business; and the cash disbursements often do
not much exceed the payment of tolls. To the farmer, the profits
on return freight in many instances gives a full indemnity for the
expense of taking his cargo to market.

On rail-roads the proprietors must necessarily be the carriers;
and this is the general practice.

It appears that in the State of Pennsylvania an attempt has been
made to permit an indiscriminate use of rail-roads. On this sub-
ject the Canal Commissioners of that State, in their last annual re-
port, remark as follows: * Before quitting the subject of railways
the Canal Commissioners take occasion to remark, that the experi-
ence of the past season has convinced them that these roads, either
as it regards revenue, facilities to trade or general accommoda-
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tion, will not answer public expectation, if throwh open like pub-
fic highways, to be used indiscriminately. Every person who has
paid the least attention to the transportation upon them since they
were opened, must be convinced that an unrestrained and indiscri-
minate application of motive power is attended with danger, de-
lays and interruptions. Safety, regularity and punctuality must
first be secured, before those important links in our greatchain of
improvements can fully answer the purpose for which they were
designed, and the board are decidedly of opinion that this desidera-
tum is oaly to be obtained by the Commonwealth furnishing all the
motive power, and directing its application.” .

There is some difficulty in furnishing an accurate comparative
statement of the cost of constructing canals and raikroads. The
character of the country in which a canal, or rail-road is situated,
and the manner in which they are constructed, have an important
influence in determining their cost; and unless the prominent cir-
cumstances which have a bearing on this question are understood,
it would be difficult to do more, than furnish an approximate esti-

mate.

To furnish a statement of the actual cost of several canals, and
rail-roads, with a brief allusion to the prominent features which
have a bearing on the question of cost, is the best evidence which
can now be furnished, in answer to that branch of the inquiry.

The relative annual expense of superintendence and repairs, is
not the subject of estimate on any fixed data; but must rest on ex-
‘perience. This expense would depend on circumstances which
are hardly similar in any two cases. The character of the coun-
try, the permanency which is given to the work in its first con-
struction, and the amount of business, governs this question to a

great extent.

The Erie canal was commenced in 1817, and completed in 1825.
Every part of it has been in use 10 years, and some parts of it 15
years. In this period many of the structures of wood have been
twice renewed, and all of them once. Several important improve-
ments have been made, such as the widening of aqueducts, &c.;
and the banks on much the largest portion of the line, have been
faced with stone and timber. The great facilities which are fur-
nished to accommodate the large trade which is done upon it, by
removing bars and deposites in the bottom of the canal, guarding
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against breaches, their prompt reparation when they occur, gra-
velling the towing path, attendance at the locks, &c. &c., exceed
the expenses which ordinarily occur on canals, and is much great-
er than would be necessary where a limited amount of business
is done.

A statement of the average annual expenses for superintendence
and repairs, from 1828 to 1835, will furnish the most accurate in-
formation which can be given in regard to this expense.

The annual expense of repairing rail-roads has not yet been de-
veloped by experience.

The Manchester and Liverpool rail-road was completed in 1830.
The Baltimore and Ohio rail-road, in 1831; and the Delaware and
Hudson rail-road, in 1829. These companies have severally given
a particular statement of the actual annual cost for superinten-
dence and repairs. But this expense will fall short of a true ave-
rage after the lapse of time within which the wood work of these
roads must be renewed.

The proprietors of these roads have furnished a detailed state-
ment of the actual cost of transportation, independent of tolls or
profit to the company; which, compared with the actual cost of
transportation on the Erie canal, will farnish the best data which
can now be given, of the relative expense of transportation on ca-
nals and rail-roads.

The Commissioners have not had it in their power, since the re-
ceipt of the resolution, to which they are now replying, to inves-
tigate this subject with that care and attention which its impor-
tance demanded. One of the acting Commissioners is absent, on
account of severe indisposition in his family, and another has been
in feeble health. Under these circumstances, and with a view of
giving the subject a speedy and careful examination, they called to
their aid Jobn B. Jervis, Holmes Hutchinson and Frederick C.
Mills, Esgs., civil engineers, of experience in the construction of
canals and rail-roads. Their report, accompanied by several inte-
resting tables, is herewith submitted.

The Commissioners have examined this report, and believe the
general results to be correctly stated. This report contains all
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the information which can now be given in answer to the several
inquiries submitted to their consideration.
WM. C. BOUCK.

MICHAEL HOFFMAN,
March 17th, 1835,
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REPORT
Of John B. Jervis, Holmes Hutchinson and Frederick
- . C. Mills.

To the honorable the Canal Commissioners of the State of New-
York:

GENTLEMEN—

We have examined the question you submitted to our conside-
ration, in relation to the relative cost of construction and repairs
of canals and rail-roads, and also the relative expense of transporta-
tion, and present in the follow report, the facts and views we have
been able to obtain. The importance of the subject compels us to
regret, that more time could not consistently have been taken, to
obtain further facts, and allowed us to carry the investigation into
greater detail. We have felt compelled in a great degree, to con-
fine ourselves to an exposition of prominent features, in the two
methods of facilitating internal communication. We believe, how-
ever, the facts presented, and the exposition of the bearing of those
facts, will be found useful, in leading to correct conclusions in re-
gard to the question under consideration.

RAIL-ROADS.

The utility of rail-roads is materially, and in some respects, pecu-
liarly affected by the ascent and descent that is overcome, and the
relative amount of trade requiring transport.in opposite directions.
For instance, a rail-road requiring transport only in one direction,
would be most favorable with such a declivity in the direction of
the freight, as would require the same power to move the loaded
wagons, as would be necessary to return with the empty ones:
and this declivity would decreasc in cases requiring transport in
both directions, and become level when the freight was equal.

In this country, it rarely occurs that freight is equal in both di-
rections; more frequently it is 2,3 and 4 to 1. To obtain the
most favorable graduation to the trade to be accommodated, it is
essential that it be uniform, or nearly so; which the route would
not often admit without too great expense, and in some cases would
be impracticable. On important lines for general trade that have
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any considerable extent, there will, from the character of the coun-
try, often require a level, and sometimes a small ascent in the di-
rection of the greatest trade; and it would be a favorable com-
promise to exchange all acclivities and declivities for a level road.
Though thére would be exceptions, still, it is believed a level road
would afford a fair standard, in determining the general question
of utility.

Below will be found a statement of the cost of several rail-roads,
and in some cases the cost of transportation.

It is to be regretted that more authentic information of a practi-
cal character is not in our possession. The authorities as well as
the facts, are stated to show the weight which they are entitled
too. In some important cases they are authentic; and these will
be adopted as the basis of our conclusions.

Baltimore and Ohio Rail-road.

From Baltimore to Point of Rocks, 67} miles, by report of chief
engineer, (October, 1832,) this section was stated to be nearly
complete, and the cost $29,193 per mile. In a document of second
session 22d Congress, No. 93, it is asserted this road had then cost
nearly 834,000 per mile: We have examined the subsequent re-
ports of the directors and their officers, and find nothing to change
the statement of $29,193 per mile.

The grading of this road is done in a substantial and durable
manner; over 2 of the superstructure is timber sills and rails, capped
with an iron plate: ¥ (or %) is stone rails capped with iron
plates, and ;% is timber rails on light stone blocks.

The cost of transportation for the year ending 31st September,
1834, as per report of superintendent of transportation, was for
motive power and all other charges, (excluding repairs of road,)
except interest and fund for renewal of wagons,..... $62,348 57
Superintendent of machinery reports 1,000 wagons

on the road; their cost is not given. They proba-

bly cost from 8150 to $270 each; if on steel springs,

the latter, otherwise the former: they may be esti-

mated at $150 each, which for 1,000, is 8150,000:

interest on their cost, and to,provide a fund for re-

newal, is believed should be at 25 per cent, which

Winanssnmmuiines mand xehn sesbsiosss susriconie Bigb00 00
Total cost of transportation, exclusive of tolls or pro-

fit, for 56,120 tONS, iSy «eee veevves saseseseases 99,848 57
The average charge of the company, per said report,

is within a small fraction 4% cents per ton per mile,

produces the sum of,c.ve eceieercvervnceierees. 116,254 79

The ratio of receipts to expenditures is 1 to 0.85, and 4.66 X
0.85 = 3.96 cents per ton per mile, as the expenses.

The expenses the previous year are stated by same report to
have been higher: but as we have not the detailed statement, we
cannot give the exact difference.

This rail-road has ascents, descents, and curves, which affect
the economy of transportation.
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In regard to curves, this road may be considered as having more
than is usual on rail-roads, designed mainly for general trade.

All lines of rail-road, of any considerable extent, will be curved
more or less, according .to the character of the country through
which they are constructed. It is the first object to have it straight,
and next, the lightest curvature the country will admit: The mi-
mnimum will therefore, be determined by local circumstances.—
While it is considered this road has more curvature than will oc-
«cur as a general average, it is obviously impracticable to determine
what this average may be. The chief engineer, J. Knight, of this
{Bal. and Ohio) rail-road, made experiments on the increased re-
sistance produced by curves, which led him to the conclusion, that
in a curve having a radius of 400 feet, the traction was increased
50 per cent. If locomotive engines were used, then loads would
be regulated by the greatest resistance they had to overcome, on
any part of the route; but a horse can increase his effort, for a
short distance, which enables him 'on a road that has occasionally,
sharp curves or ascents for moderate distances, to perform a
greater average of ‘useful effect, than can be obtained from loco-
motive steam power. The freight business for this road is per-
formed by horse power. The sharpest curves generally occur in
short distances, intervenming between straight lines and larger
curves, and will not, therefore, affect the cost of transportation to
so great a degree as if locomotive steam power was used. If we
assume 10 per cent of the resistance on a level and straight line,
as the excess over a general average arising from extra curvature
on this road, and apply it to the section between Parr Ridge and
Baltimore, we shall not probably be far from its true influence on
the cost of transportation.

The next, and most important question that affects the cost of
this transporlation is, the azcent and descent. The character of
this road in relation to its elevations, seems to indicate the propri-
ety of dividing it into sections, and applying on each, the power
necessary, without regard to the other. The following divisions
have therefore been made, to wit:

Ist. From Baltimore to Parr Ridge, foot of 1st inclined plane—
length, 401 miles; ascent westward, 590 feet; descent, 23 feet;
total, 613 feet; ascent averages 14.75 feet per mile.

2d. Embraces the 4 inclined planes that pass Parr ridge, 1.94

miles; ascent and descent, 429 feet, viz: v
No, 1, 2,150 feet, rise %.,, = 80 feet, iy
"o 3,000 i 2 Tt _ g9 « Total asc’t 179 feet,

12
1 —— i
3, :li:ggg feet,“fall ?;";Z = ;(:0 . % «  dec’t 241

Totaljcensss snsosssiss 430
Intermediate level, about 3% miles.
3d. From foot of plain No. 4, to end of continuous declivity
westward, 111 miles; total descent, 285 feet; average, say 25
feet per mile.

{Assem. No. 296.] 2
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4th. The remainder of road, to point of rocks and branch to
Frederick, a fraction over 16 miles; descent westward, 169 feet;
average 10.56 feet per mile; ascent westward, 131 feet.

Total rise and fall, 300 feet.

The ascent westward, for the 4 divisions, is.. ...v.... 900 feet,
The descent v * o weivenes FIB %

Total ascent and descént,. sesvrsvasessesseres LOIB

By the report referred to, it appears the ratio of freight movin
eastward to that moving westward, was nearly as 2 to 1; for cal-
eulation we therefore adopt this ratio.

It has been shown that the 1st division has an average ascent of
14.75 feet per mile. This ascent, however, is not uniform; in
several places for short distances it descends westward, some por-
tions are level, and the ascents are at rates varying between 2.64
and 37.48 feet per mile, excepting a short piece near the foot of
inclined plane. They seldom much exceed 20 feet, except for
short distances. The length of grades at the higher rates of as-
cent is generally less than oune mile, and alternate with those of
medium rate; except near the inclined plane. In view of the cha-
racter of this division, it is believed animal power will allow such
variations, as to accommodate the varying resistance, with nearly
as much ecenomy as on a uniform .ascent. 1f we calculate on a
uniform ascent of 18 feet per mile, we shall not probably vary
essentially from the true economy of the case. -

It has been observed, the freight .is as 2 to 1 in the opposite di-
rection, being least westward. The weight of the wagons will
probably be 3 of the gross load; and for computation, we may as-
sume the wagon to weigh one ton; and consequently the freight
eastward will be 2 tons and that westward 1 ton.

The resistance from friction is taken at ;1; of the gross load,
the velocity being low. On a level this will require nearly 9

unds per ton, on an ascent of 18 fcet per mile gravity will be ;4
of the load, or 7.64 pounds per ton. The wagon and its freight
going westward, makes a gross load of 2 tons; the resistance will
therefore be 9+7.64x2=33.28 lbs. To carry on a level road, a
Joad which including wagons would be 3 1ons, the resistance
would be 9x3=27 Ibs. The road with a few exceptions, descends
eastward or is level. The ascents are small and so near the east-
ern termination, that, in the average, less power would be requir-
ed than on a level; but we require 33.28 lbs. to move westward,
after providing for varied effort by the animal. Now, as a gene-
ral result, we could not expect a more cqual ratio of freight in the
two opposite directions than in this case, and if 27 Ibs. is required
on a level, we have an excess of power to provide for the load moving
westward, of 33.28—27==6.28 |bs., and as this will return with the
opposite load, we have extra power for the two directions =12,
56 Ibs. more than required for a level road, or 23 per cent extra.
This added to the extra curvature of 10 per cent, raises the extra
traction to 32 per cent on ‘this section. The cost of the moving

\
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power is nearly % of the total expense, and 32x.40==14.80, say 15
per cent, the cost of transportation cver a level road; and 40.25
X.15=6.03, or equal an increase in the length of this division, of
€ miles.

2d division. The total ascent westward is, on the inclined
planes Nos. 1 and 2; their total length is 5,150 feet, and ascend
at an average rate of one in twenty-eight and three-fourths. It is
-obvious, the load moving westward will determine ‘the expense
of power, as that in the opposite direction on these planes will de-
scend by its own gravity, requiring only ‘the expense of brakemen
10 control its descent within a safe velocity, which may be done
by a part of the drivers, whose teams could be led back by others.
in moving .up this ascent, a horse would reqaire 85 per cent of his
power to overcome the gravitating force ef his body; but as he
would be loaded only in one direction, and the length of either plane
but little exceeding half a mile, it is believed to be a fair estimate
to compute in this case, the useful effort of his power, as -equal
what it would be on a level. We have one ton of goods and one
ton of wagon, making a gross load of 2 tons moving westward.
The total resistance up the plane, will be 173 lbs., or 5.4 times
greater than the load in the opposite direction, (3 tons gross,)
would be -on.a level. The two planes are together, 0.97 miles in
dength. The ascent will make the extra resistance, equal 5 23
X .4=2.09 miles. _

The 3d and 4th planes descend westward; their total length is
5,100 feet, and descend at an average rate of ;. For these
planes, we must compute the power required 4o ascend them with
the load moving eastward, which is 3 tous including wagon. The
horse will require 47 per cent of his power to overcome the gravi-
tating force of his bedy up the planc; and though he will as in the
«case of the other planes, be loaded only in one direction, still it is
believed that 10 per cent should be taken from his average useful
effect in :ascending Nos. 3 and 4. The resistance of 3 tons up
these planes will be 344 lbs., equal 11.73 times greater than-ona
level, or including the loss in the effective power of the horse,
equal 13.13 times greater. The twoe planes are .96 miles x13.
18% .4==4] miles extra length of transportation. The influence of
the planes on this division, increases the meving power equal to
what would be required for 17 miles of level road, and taking the
moving power at 40 per cent of the total expense of freight, a frac-
tion over 61 miles, entire cost of transportation. .

8d division—Ascends eastward at the average rate of 25 feet
per mile, varying from 9.76 to 52.80. The grades that have the
higher rates of ascent arc short, and in view of the small amount
of labor required -of the horses in the opposite direction, it will
probably not vary materially from the truth, to compute the pow-
er at th> average rate of ascent, or y};. A load eastward is 8
tons including wagons, and the resistance will be 58 lbs., equal 2.
14 times that on a level; or for 11.25 miles, requiring extra
moving power,” equal what would be required for 12.82 miles on
a level, or equal the total expense of transportation for 5¢ miles.
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4th division—Is quite of an undulating character; the ascent is
greatest in the aggregate in the direction of the greatest trade,
but the grades have a less rate of ascent, than in the opposite di-
rection. The average ascent. in the dirgetion of the greatest
trade, will be a fair basis of computation for the section. This is
513, and the resistance for 3 tons, (as before,) is 40.44 Ibs. or 50
per cent greater than a level. For 16 miles the extra moving
power is equal 8 miles on a level, or equal the total cost of trans-
portation for 3% miles nearly.

In the first division we have extra equal,.eecee vovee. oo 6 miles.

‘¢ Second, ‘e ¢ sreenee s rsesaes BF
¢ Third, i* o siiwaeny sevees D
“ TFourth, & L Eeis v aniees Bk ¥
214 «
Total length of road s, veveveve vevevenevevannass 71
-— 9212

The actual cost of transportation has been shown to be 3.96 cts.
per ton, per mile. To reduce this to our standard, we have the
cost of transportation, exclusive of toll or profits, 3.05 cts. per ton
per mile, with freight as two to one in"the different directions.

By report of superintendent, the meving power cost 1.08 cts.
per ton, per mile. _

Repairs.
Year, ending October, 1833, $444 per mile.

[ 13 1) 1834, $32] (23 (13
Average, for 2 years, $382.50.

A road constracted mostly of timber will vary muely in the cost
of repairs for different years, and several are therefore nccessary
to obtain a proper average.

Cost of transporting passengers per mile, }.98 ets. as stated in
Hazard’s Register of Pennsylvania, v. 15, p. 112.

Liverpool and Manchester railway.

In a statement published by Mr. Booth, the treasurer of the eom-
pany, dated June 30, 1830, the expenditure up to that time, inclu-
ding an estimate, (the road was at this time nearly completed,) to
finish some unimportant items of work, it appears the construction
of the railway, exclusive of warehouses, wharfs, offices, engines,
wagons and other items not connected with the construction of the
road, cost £694,595 for 31 miles, equal £22,406x4.80=8100,748
per mile. There have, subsequently, been heavy expenditures,
not embraced in the account of repairs, but we are not sufficiently
advised of their object to say, whether or not, any part of it belong-
ed to the amount of the original construction of the road.

Repairs.

It appears from four semi-annual reports of the directors, the ex-
pense of repairs have been as follows, to wit:
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Report of July, 1832, 1st January to 30th June,... £7,331 0 6
& January, 1833, 1st June to 31st Dec.... 6,878 4 3
¢ July, 1833, 1st January to 30th June,... 6,714 9 3
i January, 1834, 1st July to 31st Dec..... 6,425 14 8

-

Total for 2 years,... cocees sessaces sesssnneesc £27,349 8 8

Equal, for 31 miles, 882x4.80=84,233 per mile, which, for one
year, is equal $2,116 per mile, commencing about a year after the
road was opened for business.

A table is given of the general expenses in the six months pre-
vious to that reported in July, 1832, in which the expenses of re-
pairs is included with some other items. This aggregate sum is
very nearly the same as reported in detail, showing there had been
no material variation in repairs for the six months previous to that
particularly reporfed.

Transportation.

The reports above referred to, embrace 4 semi-annual accounts
for transportation, and one tabular view of transportation for 6
months previous, from which the following table is made.

The report of July, 1832, contains a statement of transportation
for the two semi-annual terms preceding.

In the tabular account given by the directors, the maintenance
of way and rate, taxes and omnibusses are charged to transporta-
tion; but in the following table these are not included, as it is the
design to exhibit the cost of transportation separate from other
expenses; these items are given in the table of directors’ reports,
with others, but are separate in the general account.
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TABLE, showing the cost of transportation per passage, and per ton of merchandize, for 31 miles, on the Liverpool and
Manchester rail-road.

. tnaponoum Report of July, |Report of Jam Report of July, | Report of J Average
foog ey | Ropoq ol Julyy | Report geniae| ROPoRage, ! | NPT ggg " fof five somiuanusl
L 1 4 é 1 1
§ | B 2 k| 1 3 g
¥ 'y . £ . £ 5 £ . £
i ﬂ,ﬁ 8 g 5 = 8§ | 5 - 5 £ .
S g leg| 2| =d| § | =8| § 8| § | =8
g ) £ o 2 g g e g a § a°
s | s g | § £ | & g g | § g g
e S B e -] B ™ e e Sy
8|18 | & | & | E|& | &£ & | & & | & | &
sod | sd|sd|sd|sd|sd)|sd|sd]|sd)|sd/|sd;jsd

Disbursements in the merchandize department, consisting
of porterage, salaries, carting, stationary engine, dis-
bursements’ &cO &-c-, Ses e se LR 40,0900 00088 s000vsss[003000s 4 61 IR NN NI 4 o seseese 3 5 0000 3 7; l"..‘. 3 9% CSoeve 3 10*

Disbursements in the coaching department, comprising
porterage, salaries, repairs, &c. &c., «eooiuae tnn 0 T iiied 0 T8 eeee| 0 B iieeoe| 0 B%ieunio 0 9 Jiieeed| 0 THiuonn

Locomotive power account, proportioned according to the
number of trips of 30 miles in each department; com-
prising repairs of engine, wages, coke, &c., ve... ...of 0 631111 [0 73 1 74 01031 241 0 1 63/ 0 831 63 0 9|1 4i

Sundry disbursements, proportioned according to receipts,
as between coachery and merchandize, comprising po-
lice and gate establishment, and general office,... ....| 0 1% 0 330 2{0 4 0 130 330 2 0 330 230 280 2|0 338

Interest, on loans, and chief rents, proportioned according
1o the amount of profit in each department, calculated -
exclusively of these items of disbursement,...........| 0 43/ 0 43/ 0 63/ 0 8}/ 0 440 7/0 5 0O 63 0 43/ 0 43 0 5| 0 68

Total disbursements, cesssssscsssssseesesl 1 73 7 23 1 114) 6 73 1 113] 5 5il 2 4} 6 04 2 08 511411 113{ 6 1
[Assem. No. 296.]
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From the reports of the directors and their statement of general
accounts, it appears probable, the amount of repairs of wagons and
coaches, includes the purchase of new ones when required, to sup-

ly the place of those that fail: the interest account is supposed to
[;e interest on cost of locomotives, engines, coaches, wagons, &ec.;
there is no other item that embraces the interest on ‘the outlay,
and it is presumed this is intended. There is a charge for eart-
ing included with other items, and from the general account would
appear t> be about 6d per ton: we have not deducted this item,
for the reason it was impracticable to determine exactly what it
amounted to; and the question whether the interest account in-
cluded the total interest on the outlay for the transportation de-
partment, with such allowance as would, beyond what was includ-
ed in repairs, make the necessary renewals, being doubtful, we
have thought a further reason for leaving it as itis. The table
cannot however, be far from the proper expense of transportation.

For Merchandize.

The lowest cost per ton is 5s. 5d.=81.31, or per mile,..4.22 cts.
The highest cost per ton is 7s. 21d.=$1.72, or per mile, 5.55 *
The medium, or average of the table is 6s. 1d.==§1.46,

orper mile,.. seviis cesriecritanstiiinanena. 4,70 ¢

For each Passenger.

The lowest cost is 1s. 74d., equal to $0.394, or per mile,1.28 cts.
The highest ¢  2s. 4id., “ 0.56%, oo 1,82
The average “  1s. 11id., « 0.474, ~ ¢ 1.53 ¥

The table below contains the aggregates for one term of six
months later than the above table: it does not appear that trans-
portation was lower for this term than previously. but on the con-
trary is confirmatory of the above average results; which may
therefore, be viewed as based on three years experience.
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TABLE,. showing the number of passengers, and the tons of merchandize, passing the whole length of the road ; and also
receipts and expenditures for the entire transportation, including the way and coal business, and that passing the
whole length of the Liverpool and Manchester road.

= P'usengeu. Merehandize. Total. E E
: 2
= 2
, ; 4 £g 24
Information, where obtained. g 5 'gg
. - - . L] [ & =
”"'g.a;ggg.agg
| 8 3
08| & & 32| &1 3 2
) . £. £. Tons. £. £. £ £. £.
Semi-annual report of directors, dated July, 1831, for 6
months, ending December 31, 1881, ceevvvevnes toiifieeenin.| 25,930 58,348]....... 21,841| 29,022} 49,025 89,809| 40,784;as 1.83 to 1
Semi-annual report of directors, for 6 months, ending
30th June 1832 cuenvein wivionanuissmosives soes 174,122| 21,957 40,044 57,174| 22,445| 30,430 46,658 74,706, 28,048 1.60 1
Semi-annual report of directors, dated January, 1833, for
6 months, ending 31st December, 1832..............| 182,823| 23,744 43,120| 61,995 22,277| 35,509| 48,275| 80,902 32,624] 1.67 1
Semi-annual report of directors, dated July, 1833, for 6
months, ending 30th June, 1833, ... ... ..........| 171,421| 24,746] 44,130| 68,284] 26,447| 38,149| 52,900, 86,071| 33,171| 1.62 1
Semi-annual report of directors, dated January, 1834, for
6 months, ending 30th December, 1833,.............| 215,071 27,345| 54,685/ 69,806 27,357 38,641 56,350 97,234| 40,884 1.70 1
Rail-road Journal, vol. 8, 609, given as facts from report
of directory of July, 1834, for 6 months, ending June
80th, 1834, ceeeiiiiiis teiiis eneaeniienaeen] 244,326]...... . 50,770] 77,528|.......| 44,014] 60,002| 94,754| 34,602 1.57 1

Nore—TIt will be perceived the column of tons, only embraces that passing the whole length of the road,

transportation include the way business.

[Assem. No. 296.]

while the receipts and expenses on
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Having ascertained the cost of transportation on the Liverpool
and Manchester railway, we now proceed to reduce the cost of
freight to our standard of comparison; a level road.

Inclined plane at Liverpool.

Length, 1.12 miles; rise ;4. The extra cost of the transit for
moving power, taking the average from two semi-annual reports,
is 1.80 cts. per mile, 2.02 cents for the totallength, per ton; equal,
for total cost df transportation, to 0.43 of a mile; on a level.

Sution and Whiston Planes,

Are each 14 miles long, and have an inclination of % or 55 feet
per mile. They incline in opposite directions, and therefore, if
the trade was equal in each direction, only one plane should be
calculated as affecting the total transportation; as it is obvious, a
load passing in either direction, would only require additional pow-
er to ascend one plane. In the reports of the directors they give
the total freight, not distinguishing between the different directions;
and we are left to determine, from the general character of the
trade, whether any and what difference there was. It appears
that not more than } of the tonnage between the two cities passes
on the railway; and we, therefore, are led to infer the railway
takes the lighter character of freight, which is probably about
equal in both directions; and our computation of cost is made on
this basis. =

This road being worked eatirely by locomotive steam power,
except the inclined plane at Liverpool, which has stationary pow-
er, our computation js made accordingly. '

In ascending the plane the resistance will be 315, (friction,)+y%,
(gravity,)=4", orratio’toalevel of (3.35 to 1,) or a little more than
three and one-thirdto one. The power of the engine will be reduced
by its gravity, and that of its tender to 70 per cent of its power,
on a level; or to make it equal its power on a level, it must be in~
creased to 142 per cent, which makes the cost of moving power
to ascend the plane, as compared with a level, as 4.75 to 1, or
four and three-fourths to one. The extra moving power to ascend
this plane over a level, is equal to the transit of 5.62 miles on a
level. The moving power is 26 per cent of the total transporta-
tion, exclusive of the interest account in which the items of mov-
ing power and wagons are blended; this will not be less than 4 per
cenl, making the total cost of moving power at least 30 per cent.
The extra cost of the planes are therefore equal 1.68 miles entire
transportation on a level.

The greatest inclination on any part of this railway, except the
inclined planes above mentioned, is ;15 or 6 feet per mile. Itis
presumed the asceat of this inclination will regulate the load of
the engines, on which the resistance will be 31;4+4;1;=115, or ra-
tio to a level of 1.25 to 1. The power of the engine will be re-
duced by its gravity, and that of its tender to 97 per cent, or its
power must be increased over what would be required on a level,
say to 104 per cent, making the cost, as compared with a level, as
1.30 to 1. This will be applicable to 27 miles of road, on which

[Assem. No. 296.] 3
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the extra cost for moving power is equal 8.1 miles, or for entire
transportation equal 2.43 miles.

The influence of the elevations on this railway in increasing the
cost of transportation over that of a level, is (434+1.68+2.43—
4.54,{ a little more than four and half miles of level way. The
actual average cost of transportation for 31 miles was found to be
{4.7,) nearly four and three-fourths eents per ton, which, reduced
to a level road, we find to be (4.07,) ever four cents, per ton,
per mile. _

An interesting faet is developed in this investigation, in relation
to the comparative cost of transportation on imclined: planes by sta-
tionary and by locomotive steam-engines. The plane at Liver-
pool is worked by stationary steamr power, and has an inclination
of ;% or 110 feet to the mile. The Whiston and Sutton planes,
worked by locomotive steam power, have an inclination of ;% or
55 feet in a mile, being exactly half the inclination of the Liver-
pool; yet the cost of moving power on the Liverpool to Whistor
or Sutton is as 1 to 2.99; showing that loeomotive power, for an
ascent of 55 feet to the mile, is about 3 times the expense of sta-
tionary power for a plane F10 feet to the mile, calculated for equalk
horizontal distances. It should be observed, in‘refation to this fact,
that economy of stationary power on inclined planes, depends ma-
terially on the amount of business. In this case it was about 500
tons per day.

Baltimore and Washington Rail-road.

This road eommences a at point in the Baltimore and Ohio rail-
road, about 6 miles from Baltimore, and extends 30 miles to the
city of Washington. Its operations are conducted by the Balti-
more and Ohio company. In their report of October, 1833, they
state the estimated cost at a little over 853,000 per mile, for 26
miles. The estimate for the whole 30 miles is given at $50,000
per mile, in a report on canals and rail-roads, as presented, 25th
June, 1834, to the House of Representatives in Congress. In their
report of October, 1834, the directors say the graduation and ma-
sonry, (the part of the expenditures liable to the principal contin-
gencies,) is nearly completed; they make no aHusion to the proba-
bility of the work costing more or less than the estimate; and as
it would be natural to do so, if any important disagreement was

robable, it is inferred the road would cost the estimated sum; and
Eeing so near completed we have thought it proper to put it in the
table. This road has iron rails on stone foundation, except the
.embankments, which have timber foundation.

Columbia Rail-read.

This rail-road is 82 miles long, and per last report of Pennsyl-
vania commissioners, the road has cost, including an estimate for
an unimportant amount of unfinished work, $40,450, per mile. It
has mostly iron rails, partly on stone and partly on timber founda-
tion.



Central Library of Rochester and Monroe County -
Historic Monographs Collection

No. 286.] 27

Allegany Portage Rail-road.

This rail-road is 36 miles long, and per report of Pennsylvania
commissioners, has cost, including a small estimate for unfinished
work, $47,977, per mile. It has iron rails for a fraction over
two-thirds its length, about half of which are on stone foundation,
and the balance on timber; nearly one-third is timber road with
iron plates.

Mohawk and Hudson Rail-read.

The main stem of this road is 16 miles in length. It has timber
rails with iron plates, about half of which are on a stone founda-
tion, and the other half on timber. Cost per mile of double road,
$38,107, per company books. (They have also about 8% miles of
single road in branches that cost $15,847 per mile.)

Actual cost of transportation for freight by locomotive and sta-
tionary steam, 3.5 cents per ton per mile. All the ascent for the
greatest trade, (being as 3 to 1,) is overcome by one stationary.
engine, which does not materially enhance the ratio of cost over
a level, taking the whole road. Experience has been quite limited
on this road, and considering that the ratio of trade in different di-
rections, in connection with the facility of evercoming the princi-
pal elevation by stationary power, would aot materially increase
the cost of transportation over a level, it has not been thought im-
portant to reduce. it by computation. The cost of transporting
passengers has been 1.7 cents per mile.

Saratoga and Schenectady Rail-road.

‘This rail-road is 22 miles long. It is constructed with a timber
rail, capped with an iron plate on timber foundation, except about
three miles that has a light stene foundation. This road has a
single track; it cost, per report of directors, November, 1832,
$11,010 per mile, exclusive of building, &c.; to make a second
track of the same character, would cost 6,000, making the total
cost for double road 817,010 per mile,

Delaware and Hudson Canal Company Rail-road,

Is 16 miles long, has 5 mile of double and 11 miles of single
track. The valleys on this road were generally bridged with tim-
ber. The road is timber with an iron plate. It cost originally,
including stationary engines, about $10,500 per mile, (the exact
amount not known.) To have made it double would have raised
the expense to $14,000 per mile; average annual repairs for four
years is $623 per mile. Transportation when the business is at
250 tons per day, is 4 cents per ton per mile, and when 500 tons
per day, is 3 cents per ton per mile. This arises mostly from the
cost of operating the planes, which is nearly the same in both
cases.

The ascent of this road (855 feet) is overcome by five station-
arf steam engines, working on planes whose total length is 21
miles. The cost of motive power for 500 tons per day, averages
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essentially the same as 1t does for horse power on a level, havin
the same in horizontal iength. From the summit the prin‘cipa%
descent is effected by three self-acting engines, so arranged that
the loaded wagons draw up the empty ones: and the balance of
the declivity is advantageously arranged for a descending trade.
The economy in the use of stationary steam power, arising from
the cheapness of fuel, and the great regularity which may be ob-
tained in a coal business, and the comparatively small amount of
agencies to conduct the business, leave no doubt on our minds, that
transportation is effected on this road as cheap per ton per mile as
a general business could be on a level road.

New-Castle and Frenchtown Rail-road,

Is 16 miles long; timber rail capped with iron plate, about one-
third on light stone foundation and the remainder on timber; cost
$30,000 per mile, (see report of committee on roads and canals to
Congress, January 25th, 1834.)

Camden and Ambey Rail-road.

The part extending from Amboy to Bordentown is 33 miles im
Jength, is believed to be entire iron rail, partly on stone and partly
en timber foundation; cost (as per congressional report above
mentioned) 30,000 per mile.

South Carolina Rail-read,

Is 130 miles long; timber rail capped with an iron plate. This
road is built on piles; no embankments made in the grading; cost
about 87,000 per mile. It is not known whether it is a single or
a double road, but believed to be mostly single track.

There are several important rail-roads in the United States,
which we should have been gratified to have added to those above

iven. But we have not the information in relation to them, thas
would enable us to derive any practical advantage. There are
others that we have not thought proper to introduce in a question
that relates to the general utility of rail-roads as public thorough-
fares: they are roads made mostly for local objects, or for short dis-
tances, where the surface of the ground is nearly level, and the
road made to conform nearly to the natural level or inelination, and
very little expense incurred to remove those irregularities in the
surface, which in a road of any considerable length and impor-
1ance, are generally encountered to obtain an economical grade:
and the superstructure of such roads are usually made in an im-
perfect manner, not calculated to serve the purpose of accommo-
dating an important general trade.

In the roads described, it is believed a fair view may be obtained
of the general question of cost. In their graduation some have
been of an expensive character, to wit: The Baltimore and Wash-
ington, Alle%any Portage, the Columbia, Mohawk and Hudson,
and a part of the Baltimore and Ohio, though on the average the
latter cannot be much above a medium: the Camden and Amboy,
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and the New-Castle and Frenchtown rather below a medium, ard
the Saratoga as very favorable. The South Carolina road having
been placed on piles, excavation has been avoided as much as pos-
sible; and embankments omitted altogether, by which the expense
of grading has been very little. 'lghe general character of the
superstructure has been stated; and their rails, or the foundation
of the rails appears to be, to a great extent of timber.

The superstruction of rail-roads when composed of timber with
the rail capped with an iron plate will cost, for a double track,
from $6,000 to $10,000 per mile, according to the value of timber
and the stability given to the road; (this is exclusive of grading.)
The cost on the Baltimore and Ohio, for this kind of road; was
$8,852 per mile. When composed of iron rails, laid on stone
foundations, the cost will vary from $18,000 to $25,000, according
to the convenience in obtaining stone, the extent of the ballasting,
and the weight of rail that may be adopted; the probable average
may be $22,000 per mile. The difference then, between a medi-
um of the two kinds, is $14,000 per mile. To have adopted the
iron rail on a stone foundation in the roads mentioned, would have
have materially increased their average cost. But in the first con-
struction, it is usual, even when iron rails are adopted, to put
down a timber foundation to support them on the embankments,
until the embankments have time to become fully settled.

The first rail-ways in England, were constructed of timber
without any iron. The timber being found to wear too rapidly
under the wheel, the iron plate was then put on. From this rude
beginning in rail-roads, their advantages began to be developed;
and experience soon sugested improvements. Hence we find the
wooden rail soon abandoned, even in the coal districts. Cast iron
rails on a stone foundation followed timber; and now wrought
iron is generally used in preference to cast iron. These remarks
are introduced to show l‘:e result of experience in England. In
this country, timber will doubtless be used to a greater extent,
and for a longer period, than it was in England. The cheapness
of timber, the want of capital, and the limited amount of business
in many places, will operate as causes to produce this result. We
already observe, however, in this country, a departure from the
use of timber rails on several important rail roads. Among those
who have critically attended to this subject, there is probably very
little difference of opinion, in regard to the most suitable material
for rails and their foundation, when an extensive business may be
anticipated, and particularly where a high velocity is an object.
The Baltimore and Ohio Rail-Road Company, after an experience
of several years with timber rails, have come to the following
conclusion, as appears in their last annual report: *“In the con-
struetion of the Washington road, the board have had regard to its
durability, not less than to making it a source of immediate profit
to those interested in the undertaking. The experience of the
main stem, has conclusively shown, how important it is, to avoid
the expense of repairs of the rail-way, which not only materially
affect the revenue, but occasion censtant interruption and inconve-
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nience to the travel on the road. True economy consists in con-
structing the road, in the first instance, so as to obviate the neces-
sity of frequent repairs, and to enable the motive power used in
transportation, to be employed to its fullest effect, without the fear
of iniury to the rails or bridges over which it passes in the per-
formance of its daily work.” "

Timber is found to be less durable in a rail-road than in almost
any other situation. The action of the carriages tend to open the
pores of the timber, which renders them more liable to imbibe
moisture; all horizontal joints are much exposed under this action,
and particularly that under the rail plate. There is, no doubt,
situations where timber may be advantageously adopted. The
cheapness of this article, the scarcity of stone for foundations, the
scarcity of capital, limited extent of business, and the experimental
character of the particular investment, will often present argu-
ments in favor of its adoption. At the same time, we are fuliy of
the opinion, that all rail-roads, which constitute important avenues
of communication, the period is not distant when timber rails will
be wholly abandoned for iron.

The question in relation 1o the average cost of rail-roads, it will
be difficult to determine, as the graduation will be very different
at-different places. The table given, of the cost of several rail-
roads, excluding the Liverpool and Manchester, would afford an
average of $30,393 per mile. Had all these roads been construct-
ed entirely with iron rails and stone foundations, their average
cost wauld probably have been between $35,000 and $40,000 per
mile. Taking all the rail-roads, designed to accommodate a large
general trade, that have been constructed in this country, and add
to their expense what would be required to complete an iron rail
with stone foundations, we believe the cost for a double road -would
not fall below $35,000 per mile; and to reduce the same to a tim-
ber road of the best character, would not be less than $25,000 per
mile. The gradin%‘ifn both cases, is supposed to be done in a per-
manent manner. e are aware of the fact, that rail-roads, in
some instances, have been made for much less; but for the reasons
before given, we do not believe them entitled to a place in this ex-
amination, which is designed to investigate the utility of rail-roads
as a means of general intercommunication of trade. There is no
doubt, many situations where the favorable formation of the coun-
try, and the facilities for obtaining materials, will reduce the cost
below the amount stated above, and a less expensive roald may be
sufficient for the trade to be accommodated. But there will be
others that will be more expensive, as experience has fully demon-
strated; and our object is to reach an average result - for the ac-
commodation of a general trade, where expedition, regularity and
econemy in the moving power will be important. It should be ob-
served in relation to this question, that the cost of a rail-road will
depend materially on the amount of tonnage, and the speed it is
necessary to maintain. This arises from the economy of motive
power; for instance, where a small amount of business is to be ac-
commodated, it will be economy to apply greater motive power,
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and avoid expensive graduation; on the other hand a large amount
of trade, will induce greater expense in bringing the lines of
gradvation to the most favorable standard for economising this
power. .

Remarks in relation to repairs on Rail-roads.

Experience on this point is yet quite limited. We have the ac-
count of two years on the Baltimore and Ohio road, four years
on the Delaware and Hudson company road, and four semi-annu-
al statements of the Liverpool and Manchester road. We have
also, in relation to the latter, a gencral statement of the half year
preceding and the half year subsequent to the four full reports,
from which we are led to infer that no material variation occur-
red for three years. The average of the three roads is $1,040
per mile per annum.

There is a great difference in the annual expense of repairs for
these roads, wﬁich suggest the propriety of examining into the cause.

The moving power on the Baltimore and Ohio, and also on the
Delaware and Hudson company’s road, admitted for freight, only
a moderate speed, probably seldom exceeding 4 miles per hour,
and nearly the same amount of tonnage was conveyed on each:
on the latter, no passengers are carried; on the former, the passen-
gers constitute about half the business.

The Baltimore and Ohio road has less timber in its structure,
though it has a large majority of timber road. The Delaware
and %—Iudson Company road is about 7 single track, and consi-
dering the passenger business has not over halfthe use, and still itsr
repairs are more than 50 per cent higher. Two years with a mo-
derate amount of trade, on a timber road, would not give a fair
average of the cost of repairs, and the condition of the two roads
atl the end of the year, in regard to the age and durability of their
timber, may be very different. We are, therefore, led to con-
clude that further experience will show the repairs on the Balti-
more and Ohio road, as the business increases, to be greater than
they have hitherto been.

The Liverpool and Manchester road has cost over five times as
much for repairs as Baltimore and Okio, and over three times as
much as the Delaware and Hudson Company road. The Liver-
pool road was made in the most substantial manner, with very lit-
tle curvature. The Baltimore road is very much curved, which
increases the expense of maintaining the parallelism of the rails.
The statement of the cost of repairs and maintenance by the di-
rectors of the Liverpool road is very explicit, and continued for
successive terms with very little variation; leaving no ground to
misunderstand the subject. The amount of business on the Liver-
pool has been from three to four times as great, as on the Balti-
more for equal terms of time; and the velocity of travelling both
with freight and passengers, has been also much greater on the
former than on the latier. In view of all the facts we have ob-
tained, we are led to the conclusion, that the amount of business,
and the velocity of travelling, has a material influence on the
question of repairs. In the last report, the directors of the Liver-
pool road, they allude to the expense of maintaining their road on
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the Whiston and Sutton planes, in consequence of the high velo-
city which the engines and wagons often obtain in their descent;
and propose to lay heavier rails to guard against this inconvenince.
In a report recently made to the directors of the London and Ber-
mingham rail-way, by R. Stephenson, (late engineer of the Liver-
pool road,) on the propriety of adopting the undulating plan; he
urges, as an objection to this plan; the injurious tendency of the
high velocities obtained in the descents, to the road and particular-
ly to the locomotive engine, as a reason that he considers conclu-
sive against it.

The repairs of a rail-road composed mostly of timber will gene-
rally be much less for two or three years after it is put into opera-
tion, than the average for a term of ten or fifteen years. Our ex-
perience is limited in this branch of the investigation, but from the
facts we have obtained., we are led to the conclusion, that the ave-
rage expense of repairs for a road, designed to accommodate a
large general trade requiring a high velocity, will not be less than
that stated as the average of these roads, viz: #1,040 per mile per
annum.

Transportation on Rail-roads.

The cost of transportation (reduced to a level road,) on the Bal-
timore road, we have found to be 3.05 cents per ton per mile, and
4.07 cents per ton Eer mile on the Liverpool road. In the former
case, it is done by horse power, in the latter, by locomotive (ex-
cept on one plane,) steam power. The ratio of cost of motive
power to the entire cost of transportation is for the Baltimore road
as 4 to 10; and for the Liverpool road, as 8 to 10. It, therefore,
appears, that the Liverpool road, with 10 per cent less ratio in
cost of motive power, (which makes the motive power nearly
equal on the two roads,) cost one-third more for entire expense of
transportation. If our accounts can be relied on as presenting ac-
curate results, it would appear highly probable the extra expense
in repairs and management of the business, was incurred in conse-

uence of the greater speed maintained. Some abatement should
ﬂoublless be made, for the ratio of difference in expense of load-
ing and unloading, which, in consequence of its ﬁin shorter,
would bear heavier on the Liverpool road, than on the Baltimore.
The accounts for the Liverpool transportation are presented in
much detail, and are very satisfactory in their character. Those
for the Baltimore road are not given in as much fulness and detail,
but we have no reason to doubt their accuracy. It further ap-
pears, that horse power is a little more expensive for motive pow-
er, at a low velocity, than locomotive steam, at a high velocity,
as compared for the two roads. But this would not be the case if
the power was reversed for the two roads, as the short ascents on
the Baltimore road would greatly depress the economy of steam
power. The average cost of transportation on these two roads,
when reduced to a level, is 3.56 cents per ton per mile. This al-
lows no profit or toll; the coststated for the Mohawk and Hudson
road is 3.5, and for the Delaware and Hudson Company’s road is al-
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so 3.5 cents per ton per mile, as the nett cost. It may, therefore,
be considered that experience thus far has settled the cost at 3%
cents per ton per mile, on a level road. 3

It has been shown in this investigation, that where locomotive
steam power is used, it is important to its economy, to have all the
inclination reduced to a uniform angle, and the curves to a uniform
radius, otherwise the traction that occurs on the sharpest curves,
and greatest ascents, will determine the load of the engine. It is
obvious that the load of the engine must be regulated by its ability
to overcome the greatest resistance that occurs on the road over
which it passes, unless extra power is stationed on the line to aid
in passing ascents: the inconveniénce of stationary power would
prevent a resort to this method, unless the increased power re-
quired, was considerably greater than was generally necessary on
the route travelled. This consideration is highly important where
a large general trade is to be accommodated, and accounts for the
great expense that is often encountered to bring the grade to the
most favorable standard.

The cost has been shown to be 3% cents per ton per mile on a
level, and as rail-roads are not often entirely level, it has been
thought proper to a full understanding of the subject, to present a
statement, showing the comparative econ~my in motive power, by
locomotive steam engines on roads of different inclinations. In the
calculations, the engine is assumed to weigh 64 tons (13,000 lbs.,)
with 7,000 lb. on its working wheels; adhesion at 10; the weight
of the tender at 7,000 Ib.; resistance from friction 515, The load
carried is exclusive of the tender, and includes freight and wa-
gons. Two-thirds of the gross load wi!l be tonnage goods.

On a level the gross load will be,e..ocoveeeviinio. 75.25 tons
On aroad or section having an ascent of 10 ft. per mile, 49.53 «

“ 4 20 o« 37.35 «
i i 30 o 27.24 ¢
L1 & 40 113 20.22 113
'} @ 50 114 17 04 e
[13 (13 60 111 13.92 1
“ « 70« 11.81 «

In the load on a level, we have 50 tons exclusive of wagons,
taking the cost of motive power at 40 per cent of the entire cost of
transportation; the total cost at the level being 8% cens.

The total cost on an ascent of 10 feet per mile isper ton, 4 20 cts.
"

€ £ 20 4.90 «
113 4 30 i 5.95 ¢
i [ 40 o %.98 T
« “ 50 # 8.19 «
4] 1] 60 11 9.66 e
“ ¢ 70 ¢ 11.41 «

There are engines of a larger size than the one assumed: but it
is the most approved at this time, in reference to the weight of
engine, and the weight of the working wheels. This however is
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unimportant, as the comparison will not be at all'affected by vary-
ing the power of the engine: the ratio between a level and the
ascents will remain the same notwithstanding..

COSTS OF CANALS.

We subjoin a table marked A, containing the cost of 50 canals
in England: this table gives the name of each canal, the total cost
i pounds sterling, cest per mile, length of each canal in miles,
lockage in feet, date of eompletion, original cost for each share,
and the value and dividend of each share in 1821, in March 1828,
in November, 1831, in 833, and on the 2Ist of Gctober, 1834.
Forty-five of these canals, being the most important in England,
have an aggregate length of 1,464 miles. We also subjoin a table
of the principal rail-ways, only one,however, of those which are
eompleted and. in operation, (the Liverpool and Manchester,) is
ealculated for general trade.

In table B, we give a view of the prineipal canals in this coun-
try, it contains all the particulars that we were able to obtain of
40 canals, principally in the northern and middle States. It has
the names of the canals, the length of the main trunk and feeders,
depth of water, width of surface, number of locks, their length and
width, and the aggregate lockage on the canals and feeders, num-
ber of dams, date of completion, cost per mile, total cost and the
tolls for each, for the years 1833 and 1834.

The information contained in the tables for the canals of this
State, was obtained from public records and from documents in the
Comptroller’s office. That for the Pennsylvania and the other
eanals, were taken principally from the official reports, and from
information derived from the officers having charge of these canal
respectively; we have also been assisted in the inquiries by private
records and memorandums in our possession.

The Erie canal extends from the Hudson river at Albany to Lake
Erie; is 363 miles long and has 689 feet of lockage; the canal is
40 feet wide on the surface, 28 feet wide at the bottom and four
feet deep. The locks are 90 feet long, between the gates, 15 feet
wide, and built prinipally of lime stone, laid in hydraulic eement,
with the front stone cut and laid in courses. Although there is a
small amount of elevation, compared with the distance, being but
1% feet of lockage per mile, there are a few places that presented
formidable difficulties in the construction: a part of the distance
between the Hudson and Schenectady, the rock excavation at
Little-Falls and the deep cutting in the mountain ridge west of
Lockport. |

The Champlain canal is the same dimensions as the Erie canalj
the lfocks are constructed in the same manner, exeept they are 'l"!
feet longer, and one foot less width. This canal is 64 miles long,
and extends from the junction 9 miles north of Albany to Lak
Champlain. The summit is supplied with water from the For
Edward pond, and by a navigable feeder from the Hudson river,
taken out above Glen’s-Falls.
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The Glen’s-Falls feeder is 7 miles long, and with the pond,
smakes a navigation of 12 miles in length; there is a descent of 132
feet by 13 woed locks. *

The Oswego canal is constructed similar to the Erie canal, but
‘has nearly one half river navigation. The locks are of the same
«dimensions and quality, except one, which is built of wood.

This canal extends from the Erie canal at Syracuse te Lake
*Ontario.

The Cayuga and Seneca canal is, with 'the Cayuga branch, 23
miles long, connects the Erie canal at Montezuma with Seneca
dake at Geneva, one half of which is river navigation. It has 11
wood locks that overcome an elevation of 80 feet. The dimen-
sions of the canal and locks are similar to those on the Erie canal.

The Crooked Lake canal is 8 milesdong, connects the Crooked
and Seneca lakes and has 269 feet of lockage; this, although the
docks are of wood, is the most expensive of the State canals; the
large expenditure is accounted for by the great elevation overcome
and by the difficulties in construction in the narrow rocky valley of
ithe outlet.

The Chemung canal extends from the head of the Seneca lake
to the Chemung river: it is 23 miles long, and the summit is sup~
plied by a feeder of 134 miles in length, from the Chemung river,
at the Chimney Narrows in Steuben county. This canal and
fecder, (as also the Crooked l.ake canal,) is 42 feet wide on the
surface, 26 feet wide on the bottom, and four feet deep; the locks
are of wood, connected with the upper level by a wall of masonry
at the head. The length of navigation, including 24 miles of pond
in the Chemung river above the feeder dam, is 39 miles, with a
fockage of 516 feet, and is the cheapest of the State canals.

The Erie canal cost....es....n- 819,255 49 per mile.
Champlain, +aeeveveesaasa. 15,520 95 <« °
Oswego-....m‘......- rasmue 14’879 93 b
Cayuga and Seneca......... 10,295 85  «
Crooked Lake . «ev.vun.... 19,597 11 e
Chemung ......coveuns -.. 8,504 96 #

The aggregate cost of the six State canals, paid by the Canal
Commissioners for their construction up to the time when they
were completed, for the 558 miles of navigation, is $9,692,106.68,
being an average cost of 817,367.57 per mile.

The Delaware and Hudson canal extends from the Hudson
river, near Kingston, to Honesdale on the L.ackawaxen river, in
the State of Pennsylvania. This canal is 108 miles long, 36 feet
wide on the surface of the water, and four feet deep. The locks
are 76 feet long, nine feet wide in the chamber; 110 in number and
overcome an elevation of 1,078 feet: 60 of the locks are of -ham-
mered stone masonry, and 50 are composite, of stone and wood.

There was some formidable rock excavation in the valley of the
Delaware and Lackawaxen rivers, which increased the expense of
construction. The average cost of this canal was $20,865 per
mile.
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Pennsylvania Canals.

The Pennsylvania State canals are divided into 9 divisions, and
they have an aggregaie length of 6013 miles. The main line of
these canals foru. a communication in connection wi.h the Columbia
and the Portage rail-roads, between Philadelphia and Pittsburgh.
Between these places there are 282 miles of canals and 119 miles
of railway.

The Delaware division extends from Bristol to Easton, 59%
miles; and in the valley of the Susquehannah, including the west
and north branch, there are 183 miles of’ canal, besides the Bea-
ver and French creek divisions, west of the mountains. These
State canals have 1,933 feet of lockage, and their total cost is
$13,301,235.69, or au average of $22,113.44 per mile.

Beside the State improvements there are three important canals
in Pennsylvania owned by corporations, viz: The Schuylkill, the
Lehigh and the Union canals. :

The Schuylkill canal extends from the city of Philadelphia up
the river of that name, 108 miles, to the voal district. This work
has 62 miles of canal and 46 miles of pools; formed by 28 dams
across the Schuylkill river. There are 92 lift and 28 guard locks,
and the total lockage is 588 feet. This canal was completed in
1825, and the business upon it has increased so rapidly that it has
been necessary, and the directors are now constructing double
locks to accommodate the trade. At its completion (in 1825,) the
canal cost $16,741.26 per mile

The Lehigh canal was constructed principally for the transpor-
tation of coal, and extends from Mauch Chunk to Easton on the
Delaware river, 46% miles. This canal is 60 feet wide on the sar-
face and 5 feet deep; the locks are 100 feet long (except 4, which
are 130,) and 22 feet wide in the chamber; and its large dimen-
sions has, doubtless, added much to its cost.

Coal that is brought from the Lehigh mines down this canal,
may be sent to Philadelphia by the Delaware canal, or to New-
York through thz Morris or the Delaware aid Raritan canals.
This canal cost $33,610.75 per mile.

The Union canal connects the Schuylkill and Susquehannah ri-
vers; this, although a small canal, 36 feet wide on the surface of”
the water, and 4 feet deep, has been expensive in construction.
Connected with this canal is a feeder of 24 miles in length, to sup-
ply its summit level. This f.eder is navigable, and a rail-read of
4 miles in length extends to the coal mines. A large expenditure
has been incurred to construct reservoirs, 3 feeders, and for the
use of two steam engines, of 100 hundred horse-power each, to
supply the summit level with water, and for several miles the sides
and bottom of the canal have been planked, to prevent leaks in
the lime-stone districts. This canal cost $18,518.51 per mile.

The three canals have 1,452 feet of lockage, and cost $5,354,-
151.18, and the average cost of the 2623 miles is $20,377.36 per
mile.

The State of Ohio completed their canal, from Lake Erie to
the Ohio river, in 1832, which, together with the Miami canal and
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feeders, make an aggregate of 400 miles of navigation. The to-
tal amount of lockage is 1,557 feet; the locks, 184 in number, are
constructed of cut stone laid in hydraulic cement; and the total
cost of the canals and appendages, as appears in the Canal Com-
missioners report of 1833, is $4,189,539.64, or-an average of
$10,473.84 per mile.

The Chesapeake and Ohio canal will form a communication from
the city of Washington, 342 miles in length, to Pittsburgh. That
portion nearly completed and navigable extends from Tiber creek,
in Washington city, 109 miles to a point 8 miles west of Williams-
port. This canal varies from 5 to 7 feet in depth, and from 50 to
80 feet in width; the ascent is 353 feet, overcome by 44 lift locks
100 feet long by 15 feet wide in the clear, constructed of cut stone
masonry laid in hydraulic cement.

This canal is situated in the valley of the Potomac; it is of large
dimensions and formidable difficulties have been encountered in its
construction. The amount expended and required to complete
109 miles is $4,164,732.04, or an average cost of $37,291.12 per
mile.

There are five canals in New-England, having an aggregate of
1701 miles in length, with 1,363 feet of lockage, constructed by
private corporations at an expense of $2,187,000, or an average
of $12,838.71 per mile. The Blackstone canal hetween Worces-
ter and Providence, of 45 miles long, has 48 locks of cut granite,
laid in cement; the other four canals have wood locks.

Three of the canals embraced in the tables are of large dimen-

-sions, and were constructed of suitable capacity for the navigation
of coasting vessels.

These canals connect the great bays of the Atlantic, as follows,
viz: The Dismal Swamp, between Albemarle sound and the Chesa-
peake bay; the Delaware and Chesapeake canal, across the penin-
sula between those bays; and the Delaware and Raritan forms a
channel for coasting vessels between Philadelphia and New-York.
The-above, with a canal between Barnstable and Buzzard’s bays,
were originally designed as the four great cuts to connect and
form a continuous inland coasting navigation from Boston Harbor
to the bays of North Carolina. One of these canals, the Dela-
ware and Chesapeake, was attended with peculiar difficulties in its
construction, but neither are considered as proper for a standard
of comparison.

The following table exhibits the length, lockage, and cost of
some of the principal canals:
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Exhibiting the length, lockage, and cost of some of the principal canals.

Names of canals. Length, Lockage. Cost per mile. Total cost.
Miles. Feet. Dolls. Dolls.
6{New-York State canals s v sss s son s450 ¢wamsw 558 2,016} | $17,367 57 $9,692,8106 68
1 B Delaware and Hudson,........... ...... 108 1,073 20,665 00 2,231,820 00
9|Pennsylvania State canals,........ 6014 1,933 22,113 44 13,301,235 69
3 o« Schuylkill, Lehigh and Union,. ... .... 2623 1,452 20,377 36 5,354,151 13
2/0hio State canals,. «.. ..o.iiiiiien i 400 1,557 10,473 84 4,189,539 64
1 ChesaEeake aivd Ohio 808l easnns s5 © wmomuennwns] 109 353 37,291 12 4,164,732 04
5|New-England canals, ..... ...coo00 o0 oor ool 1703 1,363°% 12,838 71 2,189,000 00
27|Cana.s. Totals,......| 2,210 9,748 $18,608 41 | $41,122,585 18

8€

ATINASSY |
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By the preceding table it appears that 27 of the principal canals
of this country, having an aggregate length of 2,210 miles, with
9,748 feet of lockage, embracing many difficulties, and construct-
ed in nine of the United States, in a great variety of locations,
have cost $41,122,585.18, or an average of $18,608.41 per mile.

Repairs of Canals.

It appears from the report of the Comptroller, Assembly Docu-
ment, No. 216, of 1835, that the repairs of the State canals, in-
cluding salaries of superintendents and lock-tenders, have been-
for the last year as follows, viz:

For the Erie canal, including 14 miles of the
Champlain, and the sloop-lock at Troy, $883 78 pr mile.

Erie and Champlain canal,........ cess 1,005 03 ¢
Oswego canalysuee vovsvenenn.. ceeseaa 320 63 ¢
Cayuga and Seneca canal,.oveeevvenannn 401 46 «

The repairs for the last 3 years, ending September 30, 1834,
have been, annually,

For the Erie and Champlain canal,..... «.eee $826 13 pr mile.
Oswego canal,...... vessssassscssssess 318 18 ¢
Cayuga and Seneca canal,eveu vvnn onn.e 339 88 “

And for the last 6 years, from 1829 to 1834, both years inclu-
sive, ending on the 30th September, the repairs have been, annu-

ally,

For the Erie canalyecvevvvees ovae «+v+e ++ 8603 76 prmile.
Champlain canal,........ ce secueseens 681 01
Oswego canal,.cv. covevesnnncannan s 309 19 ¢
Cayuga and Seneca canal,sv.vev.veaor o 801 07- ¢

In the Document before alluded to, there is a division of the
cost of repairs upon the Erie canal, stated separately, and the
amount for the last year is,

For 159 miles, from Buffalo to Montezuma,.. $600 47 pr mile.
73 ¢  from Montezuma to 7 miles
west of Rome,........... . 660 84 ¢
146 from 7 miles west of Rome to
Albany, including 14 miles
on the Champlain and the
Troy dam and lock, ....... 1,304 04 ¢

The repairs of the Erie canal in 1829 averaged $493 12 per mile.
g 114 £ [11 1834 [ 883 78 “"w
Being an average in the cost of repairs, of 79 per cent.

The lockages at the first lock west of Schenectady—

In 1829 Were,eees vove vanevanens S B R saees 12,619

In 1834 Wereyeees evevaevsons oo PR —— o 22,911
An increase of 80 per cent.

The last results, as do also the comparisons of former years, in-
dicate that the expense of the repairs of the Erie canal increases
in nearly the same ratio as the business.

The repairs on the Delaware and Hudson canal, for the last 4
vears, ending Dec. 381, 1834, was an average of 8527 per mile;
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and for the year 1833, including the salary of superintendents and
lock-tenders, on the Schuylkill canal, was $710.44 per mile.

Cost of transportation on Canals.

In this inquiry we have selected three canals that have a large
;m’;lount of business and those that have their prices well estab-
ished.

The Erie canal, and the Delaware and Hudson canal in this
State, and the Schuylkill in Pennsylvania. We are not able to
give the items that compose the cost of freighting upon canals,
with the same certainty as that expense has been reported by the
Liverpool and Manchester, and the Baltimore and Ohio Rail Road
companies; but we assume the prices, paid on canals for down
freight, upon articles of the greatest tonnage.

The Schuylkill canal in 1833, had 361,054 tons of down freight,
of which 250,558 was coal from the mines; and the up freight,
consisting of merchandize, ﬂ]aster, iron ore, &c., amounted to 84,-
795 tons. The price for the transportation of coal, is one cent
per ton per mile, exclusive of tolls.

The Delaware and Hudson Canal Company, in 1833, sent to
market from the mines, 111,777 tons of coal, and the merchandize
up, amounted to 9,700 tons. In 1834, the coal sent to the Hudson
river, was 45,000 tons. The established price of transportation,
was 81.12% per ton; of 2,240 pounds of coal for 108 miles by this
canal, from Honesdale to the Hudson river, equal 1.041 cts. per
ton per mile.

The property arriving at tide water, by the Erie and Champlain
canals, in 1884, as appear from official statements,

Was equal t0,...c veeeeeviervieedane voes ennae. 553,825 tons.
Passing from tide water,....vvvivenncaessennes 114,608 ¢

Making an aggregate of ........... 668,433 «

The proportion of down freight or property going to market, is
to merchandize or tonnage going from tide water, as4,°% to 1, or
as 5 to 1 nearly.

The cheapest prices of freight on the Erie canal, are paid for
staves, timber, wood, stone, lime, plaster and salt; the highest
charges are for merchandize. We put down the rates, exclusive
of tolls, as charged by the different forwurding lines, although
goods are frequently taken up the canal by boats unconnected with
the lines, at about half those rates; this higher price is intended,
besides the cost of freighting, to pay for the risk to which the
forwarding merchant is liable as a common carrier.

During the season of navigation last year, there was brought
down the canals, 32,670 tons of staves, and we are informed, that
the average price of trans:}mrtation of this article, has been 82 per
ton for the last 6 years, from Tonnawanta to Albany, exclusive
of tolls. The distance is 352 miles by the canal, and this would
give only %7 of a cent per ton per mile.
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There was also sent down— ,
181.016 tons of boards and scantling, at % of a cent per mile.
. 114 £

96,642  ofwood, ¢ atyy
23,894 ¢ salt, to Buffalo passing Utica, at 47y * “
L70,372 ¢ merchandize, « at 2% “

Making an average of the above prices, of %% of a cent per mile
for a ton of 2,000 pounds.

Flour is a large item of the down freight; there is about 120,-
000 tons sent to market annually, and this, together with provisions,
may be taken as a standard of comparison. '

Flour has been carried from Rochester to Albany, 269 miles, by
transient boats, aslow as 18 or 20 cts. per barrel, exclusive of tolls;
we are informed, however, that contracts for freight to a lar,
amount, have been made by millers at Rochester, with the esta
lished lines of forwarding merchants, for the ensuing year, at 24
cents per barrel, from the first of June to the first of October; be-
fore and after those periods, at 30 cents per barrel for flour, exclus
sive of tolls.

For this comparison we will take an average between these two
prices, which is 27 cents per barrel, and this is believed to be about
the average price paid for freight on the whole tonnage of the Erie
canal during the season of navigation.

At the above rates the prices of transportation on the three ca-
nals, exclusive of tolls, would be, for a ton of 2,240 pounds, as fol-
lows, viz:

On the Erie canal,...+ .+.+ ...+ 1.04 cents per ton per mile,

On the Delaware and Hudson,..1.041 ¢ “ “

Schuylkillysesaee coos saceeans 1.00 “ * =

or an average of a little over one cent per ton per mile, on the
three canals,

For a more perfect comparison of the cost of transportation,
we will reduce these canals to a level, by an allowance of 20 feet
of lockage on the Erie and Schuylkill, as equal to a mile of dis-
tance, and in consequence of the less crowded navigation, of 30
feet to the mile on the Delaware and Hudson canal.

The distance on the Erie canal from Rochester to Albany, is
260 miles and the lockage 626 feet, and reduced to a level would
be equal to 300 miles.

The Schuylkill canal is 108 miles long, and 588 feet of lockage,
and reduced to a level in the above mentioned ratio, is equal to
137 #; miles.

The Delaware and Hudson is 108 miles long, and has 1,073 feet
of lockage, and is equal to 135;% miles of level canal.

On a level canal, the prices of freight would be for the

Erie canal,.... .. cerssunane oae. 25 of a cent per ton per mile,
Schuylkill,eoes cvvevavennns R (LY 8 * i L
Delaware and Hudson,.... ... ..7%% " b “

and the average price of the three canals would be, without toll,
J2a or a little less than % of a cent per ton per mile.

[Assem. No. 301.] 5
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In Hazard’s Register, vol. 15, page 112, it is stated that the Le-
high; the Delaware, and Delaware and Raritan canals paid last
year ;5 of a cent per ton per mile, for the transportation of 105,-
000 tons of coal; the contractor finding every thing, except paying
the tolls.

GENERAL REMARKS.

Having presented such facts as are within our knowledge, with
the circumstances connected with them; together with such ex-
planations of principles, as appeared to us necessary to a correct un-
derstanding of the subject in its practical character, we have nct
thought it would aid in the object of inquiry, to attempt any pre-
cise ratio of comparative cost of construction or repairs, between
canals and rail-roads: the reason for this is to be found in the ob-
vious modification to which any ratio must be exposed, in the va-
ried local circumstances that will be encountered in the progress of
improvements of this character, and whose tendency would ren-
der any ratio of little or no practical value. We, therefore, refer
to the several statements, and particularly the tabular views, for
information, which we believe when applied to any known case,
will afford some useful hints in regard to the relative merits of the
two different modes of facilitating internal communication. We
may, however, be permitted to state, what appears conclusive
from the facts presented, that canals, on the average, have thus
far, cost less than rail-roads, both in their construction and repairs.

In regard to their rejative merits as affording the means of trans-
portation, there is less difficulty in reaching an approximate ratio.
In reducing them both to a level, we attain for general purposes,
a fair standard of comparison. Taking the facts we have obtain-
ed as a basis, we find the relative cost of conveyance is, as 4.875
to 1, a little over four and one-third to one, in favor of canals:
this is exclusive of tolls or profits. If the cost of construction, the
annual cost for repairs, and the amount of tonnage were the same
on a canal as on a rail-road, then the same rate of toll would pro-
duce the same rate of profit on each. Our examinations have
shown, as before stated, that rail-roads in the average, cost more
than canals, both in their construction and repairs. %ut for com-
parison, we assume a case in which they are equal, and charge the
same toll. The average tolls on the Erie canal are less than one
cent per ton per mile: assuming an average toll of one cent per
ton per mile, the ratio of the entire cost of transportation and toll
is, as (2.5 to 1,) two and ahalf to one, in favor of canals. In
the preceding computations, the cost of transportation on rail-
roads is the nettcost, as reported by rail-road companies, allowing
no profit on this business, while the charges on the canals is at
contract prices, which are supposed to yield a profit to the carrier.
The cost of transportation on canals, as previously stated, is the
average on the Erie canal, the Delaware and Hudson canal, and
the Schuylkill canal; on the two latter, the cost of transporting
coal only is known; and the total average of the three canals is
almost exactly the same as the average price for the seversl differ-
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ent articles transported on the Erie canal. The preceding calcu-
lations are confined to a velocity not much exceeding 50 or 60
miles in 24 hours. We have not instituted any investigation to
show the relative economy in high and low velocities. For the
conveyance of freight, we are of the opinion, canals are not well
adapted to any material increase of speed beyond 3 miles per hour;
and as the speed on half of the rail-roads embraced in this computa-
tion, is from 10 to 15 miles per hour, we may consider this com-
parison as nearly similar to one of high velocity on rail-roads, and
low velocity on canals. And goods that can afford to pay the dif-
ference above indicated, for the saving of time, would hold the
two kinds of conveyance in equilibrium. The amount that would
find so great an object in the saving of time, in comparison to
the total quantity requiring transportation, it is believed would be
small. In relation to the conveyance of passengers, the saving of
time is highly important, and the rail-road becomes eminently the
superior method of communication. We are therefore led to the
conclusion, that in regard to the cost of construction and mainte-
nance, and also in reference to the expense of conveyance at mo-
derate velocities, canals are clearly the most advantageous means
of communication. On the other hand, where high velocities are
required, as for the conveyance of passengers, and under some cir-
cumstances of competition, for light goods of great value, in pro-
por‘tiion to their weight, the preference would be given to a rail-
road.

It may be observed in favor of rail-roads, that they admit of ad-
vantageous use in districts where canals, for the want of water,
would be impracticable. This advantage often occurs in mining
districts, and sometimes for general trade, where it is nccessary to
cross dividing ridges at a level too high to obtain water for their
summits,

The facts and reasonings presented, we believe clearly show,
that both canals and rail-roads, are highly important means of in-
ternal communication; that each has its peculiar advantages, and
will predominate according to the character of the route, and the
trade for which it is intended to provide.

Respectfully submitted,

JOHN B. JERVIS,
HOLMES HUTCHINSON,
FREDERICK C. MILLS,
Civil Engineers.
Albany, 14th March, 1835.
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Comparison of rates of transportation.

Ton of 2,000 pounds.
Price perton  Cost if carried
per mile. 200 miles:
ets, mills. Dolls,
Prices of transportation during the years
1817, 1818, 1819, by teams, from Albany
to Buffalo, (usual rates, 84.25 pr cwt.,).. 29.3 858 60

\ Rates of 1835, (including tolls,):
By Erie canal—

For merchandize, .« cece sosees anessans 3.95 7 90
Floul,iceeconeco ses sovans esse 1.83 3 66
Staves, cocs soossscsassese soasss  0.97 1 94
Salt,..eeecsee cetsose sae sesone 0.93 1 86
Baltimore and Ohio Rail-Road—
Down freight, cvee seceeecacenececees 4.0 8 00
Up B riveerssranesaes aee 6.0 12 00
Liverpool and Manchester Rail-Road—
For merchandize,.. .cos «.. saisies venn Tl 15 00
Hudson river, 145 miles—
Heavy goods, (from N. Y. to Albany,
10 cts. per 100 lbs.).. 1.88 2 76
Light e 20 ¢ L .. .76 5 52
Provisions, &c., 7 . .. 0.96 1 92

Lake Ontario—
Merchandize, (from Oswego to Lewiston,
146 miles, 20 cts. pr 100 Ibs. all kinds,) 2.74 5 48

Lake Erie—
Merchandize, (from Buffalo to Cleave-

land, 190 miles, 23 cts. pr 100 lbs.) fo
heavy goods,.cceves eoe seee oo 2,42 4 84
29 cts. pr 100 lbs. for light goods,....  3.00 6 00
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Description and Cost of certain Canals and Rail-Roads in England, and the prices of stock at various periods.
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Brid e»%ater’. . 5 ’ 4 204 | 1772 | 100 203 12 10 0| 565 |£20 0 0] 244 12 10 o0 12 10 0| 235 12 10 O 2 tunnels, 1of 1,000 and 1 of 2,078 yards in length—184 under the hill.
fif 'y sessevsees srsesess|ieso vsens laviranes] 40 82 1 1776 | covefevennc]ineeiiioi]eeneifieneeevne]icieee]ioneee sanalee T R ’l‘l;r;é:;ﬂuﬂﬁli%milexinWmlevhius-. estinated £168,960; profits of canal, 50 to
Chesterfield, ... veeeee eeno.. | 160,000 8,478/ 46 | 380 | 1776 | 100 "y
170 8 0 0 weees|esanee ous.| 2tunnels, one of 2,850 and 1 of 153 yards in length.
Coventry, ...ieevess seeeeens.| 120,000 4,444| 27 96 | 1790 | 100 750 | 50 0 0 806 | 42 0 0| Connected with the summit level of this canal is the longest level in England, 82
i miles, including side branches.
Cromford,; suswvesemeas pews wias 80,000 4,444| 18 80 | 1794 | 100 Tunnel of 3,000 yards in length, d; the ral oth o
Chelmer and Black Water, . 40,000 | 3077113 |.eeun.|.non..| 100 4101 19 9 0 Y TR el el Sredervols ongih cost £ por yard; thero are several ofher tus
Derby, ..t ven wnaees 90,000 | 10,000 9| 78| 1794 | 100 120 Oleeeeselenrersesalonsns Lovenee ool Costivon aguednet.
:IE)uLHey,}.] . 206,075 | 15,852| 13 |......| 1797 | 100 60 210 0 67 3 5 0] 3tunnels,10f3,776, 10f2,526and 1 of 623 yds. in length.
Elrlin‘;gse ;ndChester . : 433’(1183 7017 .3;'17i e }gg 600 } 54 0 Ojeeeees|esesse wuefuiuanes|ennase oon.|l Supplied by reservoirs. .
SRae e B, m— 2 Is,1 0f 775 and 1 of 487 yds. long. Pont Cysylty cast i t
2 ‘ sevecfeseneennnn) B0 BI5 0] 8T | B 15 O ers 50T, apari, and th highent 10 B
g?nh and Chlyde‘, tesesassaeases| 421,525 12,043; 35 321 | 1790 | 100 600 27 0 o| 560 25 0 0| 560 | 25 O 0 2reserveirs, 70 and 50 acres, 22 and 24 ft. deep.
Gam;rjgani'lre,... v o eeeel 60,000 2,400, 25 | 300 |......[ 100 1312 8 290' 1312 4] 290 | 13 12 4
rand Junction, ves +404[2,000,000 21,390| 9331 796 | 1805 | 100 13 0 o 241 12 0 0 242 12 0 0] 5reservoirs for supplying canal; 2 tunnels, 10f 3,080 and 1 of 2,045 yds. in length.
g;::;h?;n,rbemm cer eees| 124,000 3,348| 333 140 9 0 0 202 10 0 o 202 10 0 0| Wholly supplied by reservoirs.
€ €S, . R A EEEE RN PR PR A
Grand Union, «vveesvennnnn vies] 288,950 |ions i oreelierns . e e 200 &l 1 o9
Kennet and Avon, v.vvevvs eeees| 420,000 | 5,384 78 | 263 FROE 1 5 0 15 0
Leeds amfi;‘werpool,n.é;v. e ggg,ggg 6,153/130 | 841 0 10 0 0] 405 0 0 0 20 0 0| 2 tunnels, 1 of 1,030 yards in length.
N » 3 EEE TR CETT EETTETY PYRNOUS T IR FOpparIruui PUURN FROTRURERE PR 16 0 0
i.e.ce:n[er,.... 84,000 3,907 2L 280 |......| 100 325 17 0 of 260 | 10 0 o 211 12 0 0
ANCASIET, «vvee vanaae e savess| 614,000 8,105 753] 287 [ 1808 | ATh|ieswailivenennss Lispsestons meuvnn] vetn ol cimesminen 27 1 00 25 1 0 0 mlunnmuboqlmlmmong; aqueduct, 5 arches, 51 ft. high, 70 ft. span each; one
. i level 424 miles long.
kelceﬁcr anthorthamptOn, 300,000 6,857 433 3073 ......| 83#[.....fies LR IR TEEY EXT T PR R B - 40 0’ 82 4 0 0| 4tunnels, 1,056, 990, 880 and 286 yards in length.
Ml:]li’n’:::lumw-b};---‘--- 42,833 736 93 4l | 1776 | 100 200 0 02,400 [ 119 0 02,550 | 180 0 O[1,820 |eeceeeenns|en oouf 136 0 0
Mersayand Bewall Ty » 6000 | i panl 100 11 0 0| 170 810 0] 190 210 0| 190 9 0 0 200| 10 0 O] Navigation.
Mon ?M‘_h. e o 1,000 100 35 0 0] 650 | 30 0 O 525| 40 0 0 720| 40 0 O0|......] 40 0 Of ~do
Mon‘r(r;mrda ire, cov ee lg,ifgg ls.gif 100 10 0 Ofieeverlieee weuee; 208 ( 12 0 Of..eve.| 10 0 0] 191 | 11 0 O] Railway, withinclined planes.
ANd, ceeeeinnnen ) 100 90 | T e
y::ltl:gomcryshlre, . gg,ggg 3,407 100 srEs > 86 4 0 p 90 4 0 0
Nottinshatn, . 1 g 2,500 100 15 0 300 | 18 0 0| .evefeeseee...s| 300 15 0 0
Detficghan, s 333‘338 g,ggg 150 120 Ofveveeeles  weened| 245 ] 12 0 0 oo 3
1 i , 1,188, 125, — yds. long; 3 reser-
) B s 100 32 0 0640 32 0 0 510 | 32 0 Of......| 32 0 0] 610 32 0 O 1 steam engine, 100 horse pawer: 3 tunn e
Peak Forest,eenee oue 150,000 6,521 23 1......| 1800 | 78 |...... 3 0 0 9 3 10 0 Aqueduct 360 ft., arches 100fi. high; inclined plane 515 yds. inlength, 204 ft. fall.
%ﬁfﬁﬁfﬁ or London, . ;g(l),ogg 57,143) 7| 90 |......| 837 Fssa 013 ¢ 17] 013 6 170 yds. in length, and deop cutof30 &, in rock; 1 steam engine and 2 re-
6y mas, WS e 19 8,842| 33 | 6134]......| 85 410 0] 1243 4 10 0] T 0yt e oh s 14 deep,) to cupply thestmmi poid. Sheews
bury has one double inclined plane 223 yds. in length, 75 ft. rise. 1 tunnel, 970
- N yds. in length.
rewsbury, vee oo sosscecess| 70,000 4,000 173 155 | 1797 | 125 210 205 | 11 0 0 255| 11 0 i ied wi
: 0 205 | 1t 0 of,. . 90 yis. long, no locks; t supplied with
Shropshire, eeereeeoeeeeeeeoool 47,500 | 6,333 7l 453 {1792 | 195 ] 135l 7 0 0. 140 | 8 0 0 136 | 710 o 106 | 7 10 0] it B o uine aeem o o3 atar st below summit

* The fractional parts of a £ in tne column of cost per mile omitted.
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A .—CONTINUED.

Description and Cost of eertain Canals and Rail-Roads in England, and the prices of stock at various periods.

2 g et @ . B o ; )
g s (B E ] F |5 | 8 || %8 |5 08 |4 @
2, H ; 2 | w3 | 2 g Es o £8 o 2 ° B o
Names of the several Canals, Rail- g5 2 i & < 3% | 25 8 <= Ts i 2s ’:ﬁ T¢ 1 i
g i e ! g3 8 F £3 : & 8E T 8E 28 SE ) S8
roads and Lines of .N'uvig:ltion. g3 5 wB| 4 g fé R <2 :'g § B §z ':u:“ ol 2= 5% E*’ MRS,
3 s |3 & 3 |58 s | & 2 88| 3 H | f
3 I3 g 9 . . = 3 B -2 & = 2z - it
g ] $ ] g | 57| & & £ 8 & ] & A £ A
) ‘. .
Somerset Coal.. ... ... .. ....| £185,000 |£10,571] 173] 138 | 1802 | £50 | £170 |£10 0 0f.eeese]erenareees] £160 [£10 10 0f......[£10 0 0 £170 [£10 0 0] Upper pound supplied by steam engines.
Somerset Lock Fund, .......... 45,000 ... ceiofeeeafieenenfiencad] 123 iaiii]iiitvicnne]seene]ieee cnanneleneaselenansenans| £13 6 5 0 13 |.ceciannes
Staﬁ'ord‘and Worcester, e W § 100,000 2,150! 464 394 | 1772 | 140 800 40 0 £642 | £40 0 0| 155 36 0 0| 600 34 0 0| 6453 86 O 0|| 3short tunnels and 2 reservors for supplying canal.
Stourbridge,. oot vev vir veeaen 30,000 6,000 5| 191 {1776 | 145 | 220 | 12 O Of..eeecfesses. .| 220 11 O 0O 200 8 0 Of......| 8 0 O|| Sunmitsupplied by a reservoir.
Stroudwater, .....vo oot ... 20,000 2,500 8| 108 | 1796 | 150 | 450 | 23 0 0 viesseses | 480 23 0 O] 525 | 24 0 0| 525 | 24 0 0 Hasnotowingpath.
Swansea,....veeeiies cr wieen 90,000 5,142| 173 366 | 1798 | 100 | 280 | 12 10 O0..eooefeeeveenees| 208 15 0 0 220 11 0 O 25| 12 0 0 ) ) )
Trent and Mersey, «vvvvveeevaes| 334,250 8,594/ 93 | 778 | 1772 | 100 | 820 | 37 10 0 900 | 75 O O] 620 | 37 10 Of 660 | 37 10 0 640 | 32 10 0 T‘}iﬁi‘,%if,;fﬁ,ﬂdf.;{“%‘ﬁi‘,‘; ﬂ‘ffﬁﬁ"fuﬁﬂ'ﬂéﬁfgﬁnﬁbﬂdfa"é“y S
. . . long, and 5 reservoirs.
Warwick and Birmingham, ......| 180,000 7,200 25 |......| 1799 | 100 | 265 | 12 0 0 210 | 11 0 o 230 | 12 0 o0 280 | 16 0 O 280 | 14 0 O] Tunnel,300yds. in length.
gar\]mck a‘rjld Napton,.... .esse.| 130,000 8,666 15 |......| 1799 | 100 | 205 | 12 0 0 235 | 10 0 0 210 12 0 O 210 | 12 0 Ofveeses
yrley and Essington,..........| 160,000 6,956| 23 | 288 | 1794 | 125 [ 160 | 6 0 O0|veeeeeleeesaasres| 115 6 0 0 115 6 0 0 &0 , ; ir: 10£2,700 yds. inlength; 4 oth
Worcester and Birmingham,......| 470,250 | 16,215 29 | 498 1.eeeeel 788lieeeasliieenenesliereraliven vuvoreluvenneluneeeenne | 878 4 0 0 86| 4 0 o]| Sfliedbysteam engineand esorvoir; | tunnelof3,700 yds. inlength; 4 ohers
Cost of Rail-ways in England, and prices of stock at the same dates.
8;(:]rlr;f$3r;nd Peak-Forest, ......| 168,707 5191| 323 1800 | 1831 lgg w3 [ 0 145 i Rt R Hgfggg)n;g:eigggg;_°v%r§grgae:l}_§l‘;°§éiggesgﬁgsfﬂ£;yﬁg_m“mehv SHigof
Cheltenham, «.vvvvvvves vuvee [on voeenefoen vovs|oens |vunuan [oevees] 100 [siieia|liies il BB o oo e i s
Croydon, ... cevieniinviniiinn]iin vevniis]iiiniieleee freeene] 1803 | 65 |iueene]ieneenvens
Clarence, (Durham,)..eeveivvieilin vir viiifivnnnes Jeee |esenee|oeneee] 100 [eeverelveeee woue 80 [wws som vems| 100 |issse o 70
Forest of Dean, .. cevuivinivacfiin vir vive]evnenenn]eene]oreece]ennnee] B0 [eeueueloesnnnnens 33 2 4 0 25 I 2 Olassses 019 0
Grand Junction, c.. ven tiiiiini]iiii e ven iieiven feeeefenenes]ivenee] 20 |ieveie]irneanenens T 203
Jersey,. scvaiteeiiiiiiiiisnni]ininien o cove|onenee]|seeses] B0 |asseeelivaenn anns s ¢ et same|aeen o .
London and Greenwich, ... ..oofiiv vovviiiifieennan Jovae]vonnna]onenes | TT— Y. R 4 | e 73
Leicester and Swanington,. . cocenfves cov vinefone waifeee Joanneefeeeees] 50 liviiiifiiniennnns saswes |owoeven sawml BT s swnmmse] 58 o ) N
Liverpool und Manchester, voeeen|) oo vovien]uer wuee|oee |eavees] 1880 | 100 [cuvera|iennnn ... 205 8 0 0 210 8 4 0] 199 9 0 0l Costinclud engines, ) e
do do creens] 0 1,089,818%i.un . | 31| 379 |ieerer]| 25 [vevren]ireiennnns 51{ceeenenaa.| 481
do do FR PR IR PR .3 I summes | mosuse sm| Bl Jus suee e 484
London and Birmingham,........|.... ... .. cee|res fresece]seeens 5 |eeseos]iecocenss N T T 133 ceenee e 15%
Monmouth; coc s wom  mies w55 5| 50 005655 0 o oo smmefwe [eosiiss]sossie| BO |5 sieo5)nnnnsn pan [T NS Ty ——— e—
Severn and Wyei: svemssim  woeis [ 05 se 58 [ sasstofe = |[5550s0 ]| oiimms | 50 s e8] varwariin: vierere 117 017 o 164 017 4| 194 1 0 0 ) i . 5 is exclusive of branch-
Stockton and Darlington, ......| 130,000 5.200| 25 |. saas | 1000 | s awsic famisin gue 230 | 6 0 o 2073 8 0 o 20| 8 0 OI o e Ko B o T Thse kot A0,
St. Etienne and Lyons,*......... 81,370,954 191 $40,0% 33 | 341l......] 1831 || o e ———

*In France. Has 14 tunnels, one a mile in length, another 2,990 ft. under the river Degier; one bridge over the Svane, cost 17,000 franks. Wrought iron rails, chains cast, supported in stone blocks, Clarence rail.
The fractional parts of a £ in the column of cost per mile omitted.
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Description, Cost, Tolls, &c. of various Canals in the United States.

1. NEW.YORK CANALS.

Dimensions. 5
H
TEE 1] :
Names of Canals. HE=IEANT il g é £, 2 i ) 3 REMARKS.
Eleg gf|202] ¢ |22 2188 5 | 2] 4 5 g g H
: 8 2 N EEE | 3 2 £ § 3 5 g
S| 3 2 |z E E 3 g : :
E 32 A z 3 K] 2 El K]
LR i | ¥ g I ¢ | £ & é g g é
Erie, 8'| 371 440 84 90 15 689 1825 | $19,259 49| 87,143,789 86/81,290,136 20 $1,179,744 97 From Lake Erie to the Hudson river; has cut stone locks; feeders 4 . deep, 28 ft. surface.
) ,143, ,290, ,179,
Champlain, . 64 (... . 4|40 21 5g 97 14 | 1633/....[n0d 4900| 1824 ) veoveideoefireevee venensfien vers| enveannne.| (10,585,613 19 (B Lake Chus ',;,:;":,;5;:-;,;";';:;mggggm:;:‘_lgym-;hgwmﬁzﬁ;wggggmmm
lock; 4 other guand locks, | at Saratoga dam, (tho dam i sbowt 1,90 £ long) 1 at Fort iller das, and 2 at the Mohawk.
Glen’s-Falls feeder, .... ...... 794 4]30]| 13 97 | 14 1 800 1829 | { 15,520 95 1,257,604 26| 132,559 02| 115,211 89| ) . Jooksuf lea's Pl fsder s af weod
Side cut at Waterford, ........ - 4| 40 3 97 14 e wrminssi]mmaromid i PO RO From Waterford to Troy; 3 cut stone locks'at Waterford side cut of same dimensions as main canal; one atTroy dam 9 f lift,
River navigation above Troy dam i | Jows Joue 1 130 22 11200 1824 | ) oo oo eofesiniens ceeafiinniin ceeedfs .
Sestaases sesasssasne From Erie canal to Lake O3 bout half the 2 if
Oswego, . 38 4 (40| 14 90 15 ..| 85661 1828 14,879 93 565,437 35| 22,950 47| 22,168 02 105,708 08| 'l'??"'t {,‘ﬁ“"f“""“’"? ‘;m:m‘;; et 1&1’:""32':1'.:"5.‘"'5”‘;'“&“{,2&,“2}' e O ot aant
e others of hamiaered el
Cayuga and Seneca,. 21 2| 23 4)40| 11 90 15 73 7. ....| 1828 10,295 85| 236,804 74 17,174 69 18,130 43| 83,029 55|/From the Erie canal at ‘Monezuna to Geneva; 1 half lack water navigation and 2 miles of side cut to Cayuga lake; locks of wood.
Chemung, ....... . 23 (16| 39 | 4|42 53 9 | 15 | 488| 28/ 1 ‘630 1833 8,504 96| 831,698 57 694 00 3,378 05 4,072 05| From Sencea lako i Elmia; bae 1 guardlock, wich “':%‘&f" the feeder with the Chemung river, at Chimney narrows; locks of
i e for the wo , excoss
Crooked Lake, «veveveescannes| 8 ... 8 4|42 | 27 90 15 269 1 50| 1833 19,597 11 156,776 90 200 84 1,473 40| 1,674 24/ Connects Crooked lake, which is 20 miles long, (having a branch of 7 miles,) with the Seneca lake at Dresden; locks of wood.
Totals,... .. 558 18054 211 $9,692,106 68(81,463,715 22|$1,340,106 76,$10,730,097 11N. B. Average cost per mile of the above canals is $17,367.57.
€henango, ..ee wevnevnseeees| 97 o] 97 | 4|42 | 109 90 | 15 | 1021 o 20,210 87| 1,960,456 28, . e oo Cona) Bten 0 the Siaquekiuin ot Bighemion: to o cmplatd in 1836, coe, s e esinads of 201 Do £584,
Constructed by an Incorpora'd Co. i b ) (EELEETERREEIR] seee (see rep. of Canal Commissioners, 1855,) exclusive of damages; composite
Delaware and Hudson, ........[108 |....[ 108 | 436 110 76 | 9 l1073])....]........ 1828 | 20,665 00l 2,281 820 00].iuviunnriiifieennees sonaliins sssesersvinl] T b O el oaepelle Il Porge vy 16 il o6 rallfoal it ipeuecieictn e L iiiind
2. PENNSYLVANIA CANALS.
Dclawnrervmsn . 59%....| 59% | 5| 40 5 11 [From Bristol to Easton; beside the lift lock Tine, th 2 and 1 outlet lock (at Easton) and a tide lock at Bristol;
Eastern ’ a |10 e e || s | [y e iese] d6h | Boraed ae| 1aeeras s S e i e 8 e i B '
e 5 ,283, . From Co D £, long, 84 . high; cost $18,421.60; has 19 aqueducts, 1 of whiok.
Junietta “ 128 | 43| 132} i 2682 3 - lo“::bllao:w?m; e —— e .
4140 90 15617y ... f (20| 4 2250/ 1830 | 18,830 17| 2,490,290 13].ueuvrrscenss]ornensesnenns|osaneencenrons h,,m.,unu,..,,,,,,dmﬂ.,u,d.y,h...g a3 1t locks, 3 guard, 1wt ad 4 siser locks below Hningian: therearo 4 dame,
- and in all about 15 miles slack water navigat
‘Western i . | 1068 | 4| 40 e 90 15 444 |....f.eene..| 1830 25,088 51| 2,758,937 [From Johnstown to Pittsburg; the Portage rail- roud LL%M miles) connects this division with the Junietta division; has 2 expea-
Feeder above Johnstown, i 64.255 sive aqueducts, and a tunnel over 1,000 ft. in I
Susquehanna Dlv‘lflon. 5 39 | 44 43 90" | 17 87 26,647 60| 1,089,256 77|, « [[From Duncan's Istand to Northumberland.
‘West Branch 25% | 4|40 90 17 41 16,379 45 421,771 00|, [From Northumberland to above M .'ds
North Branch ~ « . 554 | 41 40 90 17 88 19,732 94| 1,096,178 34/ maom e : Nonicoke dams
« .
Lwyomm 174 | 4|40 90 | 17 43 20,164 50| 342,796 55|. From Nanieok dam i he Willbury i Laskavanns el bods
ycoming, (or West b““h )~ . 46 4140 90 17 920 28,876 01 1,205,573 77. « [lFrom Muncy to Bald 2 side cuts; the Bald Eaglp side cut at the lwn.heﬂy termination of said canal, is 3 3-4 miles long,
and the Lewisburgh sic enul, \vhmh has 21 ft. lockage by 3 locks, is § mile lot
see| 80H....f 303 ] 44018 90 18 15,492 08| 476,401 48 [From Ohio river to Neweastle in Mercer county; two-thirds slack water navigation up Beaver and Chenango ereeks.
22 .eee| 228 4140 | viei]iiiannfin.. 19,890 26| 442,558 34 [From Franklin on the Allegany to French creek feeder; has 17 miles of slack water navigation; the outlet lock at Franklinis 22 &.
Frouch Crook division, ...+ | 233 281 | 4|40 |17 4g| 00 |18 18,765 33| 441,455 45:. (Commectshe Frinkisiine with the Conneaut ake
Totalsyeees vuns 6013 19124 21 13, 31 i P
. s esees . B. Ay ile of the above Si 113.44.
Constructed by Incorporated Co's. S $13,301,235 69 IN. B. Average cost per mile of the sbove State canals, is $22,
Schuylkill,e evve vevsvens conens «.-+| 108 | 4|36 |92l.28g.| 80 (170134 588 |....| 81 1825 | 16,741 26 1,808,056 17| 325,486 63| 299,841 00/-c.e et .rveen From Pidelghi to Mouns Cotan: it e Lroservor 41 dp and el of 501 n lengs, 46 milsof sack watr st
tion; the total cost of the work, including improvements, up to 1st Jan. %
Union, ... . 108 4|36 7! [From the Schuylkill to Middl he Susquehs has 1 tunnel 243 yds. long, 18 by 14 f., 3 rescrvoirs, and 2 engines, m
Rellmsad, - 5 8% | 5033 16 |........| 1828 = 18,518 51| 2,000,000 00| 103,462 45| 119,870 53| v the Seluylill so Middlotumson he Suagiebuonns it ea L tmel 36y om0 o Tt coaoanood i
Lehigh, .. 46 6g. Mauch Chunk are 30 ft. dhmn.
igh, t1 516047 6g. 100 [ 22 | 3603....] 8 1829 | 33,610 75| 1,546,094 96|.eeeiincnins|onrnenernenna]irnn s venees “ﬁf?.f”:ﬁ';'ﬁﬁ";f‘;f.’:ﬁ'."n‘,Jt"iﬁ‘i“é‘fi'.i':'ﬁ".'.?‘?.ia"‘““"““hi""1'“35‘:”.'3.73 Mench Ch ';;;;':‘mmg;'_ng
C ¥ . 18 also 4 aqueducts and 22 culverts. In 1833 there was shipped on this canal, from Mauch Chunk, 1229‘2“ tons of coal.
onestoga navigation, cseeeesees | 18 . sefseseanes] 100 .22 P PR R I 3,807 77| 68,539 Extends from Safe Harbor on the Susquehanna river to Lancaster, mdhnﬂ‘ecmﬂbyulumuﬂmhmddmm
N. B. The 3 fi ol Schuylkill, U nd Lehigh 120,377.36 per mile; including the Canastoga navigation, the
T 149337) 16 | %0 85,422,691 05 v oo s SIBOLS e o e LK A v 490,576 s il

N. B. Total amount of tolls received on Pennsylvania State canals, including 1183 miles rail-road, during the fiscal year of 1833,

(as per Canal Commisioners report of 1834,) is $151,419.69.

For 1834, the total amount is $322,535.08.
[Assem. No. 296.]



Central Library of Rochester and Monroe County -
Histor BMEFRIIEDC ol lection
Description, Cost, Tolls, &ec. of various Canals in the United States.
3. OHIO CANALS.

Dimensions. 3
2s) B 4 .
oo |1, HEEE
‘ames of Canals. 5 | &8 E_:‘ il g g § 2 i 5 3 . REMARKS.
Elog| g8l ; ERNE 28 ¢ ) 2 g F
s sElBE i< 4 S 2 ; &2 & § B ] - g
= £ = P 8 3 5 ;
£ 3 (28] ® £z L g i 3 2 =
3 l S| & |&|E| £ Sl | (5| = B $ £ & £
|
Ohio (Main Trullk,) P T 308*' 25‘ 4 40 152 90 15 12073 52! wamesneee] 1882 | J cesivisoiin 136 y 092 70| 159,977 23 Main trunk from Lake Erie to the Ohio river at Portsmouth; it has 9 guard locks, 4 feeders on the Cuynhoga summit, and 1 reser
o side cut. 2 400 3 2 10,473 84 4,189,539 G4 ’ T ol %“n‘i‘e':.lt;.ﬁ“‘ ;:.‘1‘:;?5,%2"?". cfmc‘.’n:.:f‘;‘a"ﬁy""“ et o oo 100 e
Miami, .. - sl s | o |1 | | e |5 R L L b s e T e e e
0 mouth of the Muskingum, an d 468 ft. above the tide at Albany.
Totals,... ......[3743| 251] 400 184 15043 523 $186,563 33| $210,018 22

CONSTRUCTED BY INCORPORATED COMPANIES.
4. KENTUCKY.

1831 | seaverenans]ioenaranieaiii]eiiasienenae]iiinana u, ojjAsound the flls of Ohio; is the I . bined; walls are 20 ft. high,

except the guard lock, whwh is 42 A h h, uud corresponds mlh lhehu]g‘\t of the bnnlu ihe entirelength of the walls is 921 [

containing 34,075 pemheu of masont 1, 175 perches of which are in the guard ank there are also 3 stone culverts and 2

bridges, 1 of stone, 210 ft. long, with an elevation of 60 fi., 3 arches, and contuins 5,741 perches of mason work; the other is @

g;vm bridge over the head of the guard lock, and is of wood, 100 fi. long, with a span of 52 . Total amount of mason work,
rehes, equal to about 30 mmon canal locks,

Louisville and Portland. «.uv00.| 2 \l 2 Jouss

1

5|to Lit. Falls,|
Chesapeake and Ohio, ........[J 60/Harp’s ferry|
44[Total, 109,

200 | 3l 188 | 50 | 24 |eveefereenens
1g.1190 | 50
|

5. MARYLAND.

From Tiber ereek ir Washi 102 point 8 miles west of Williamsport; the distance remaining to be completed to Pitisburg,
4,164,732 04 is 233 miles; the total am’;ﬁ':l ofﬁ«mﬁ.s 158 ft.; on the first 148 miles (to point of rocks, )thaglm:kngm 217 ft. by 27 loc ckrE
Bivot bridgon have been subsifued for permumen ones in ordes lo avoid amoyunce in tho canvoyunes of assengers; there ar
aleo 4 aqueducts, No. 1, Sensca, cost $23,784, No. 2 Manacacy, 9,768 perchen, cost $125,000; No. 3, Caoolin, cost 500,

I No. 4, Antictam, $23,850; total cost, $204,134; and 151 culverts which cont from £3.50 o' #5.50 per perch of 25 1.
has 5 principal feeders from the Potomac, and 4} miles slack water navigaton; locks of cut stone. The total cost of this work,
(342 miles) as estimated by United States engineers, $2,375,427.69; estimated by Geddes and Roberts, $9,347,408.69.

7180
6 1605 | 44l. 4g.
5 |50

100 ‘ 15 1834 37,291 12|

6. VIRGINIA.

James and Jackson rivers,

1825 | 20,435 77| 623,295 00[...... o o From basin at Riehmond to a fall in Goveland county. )
Irish Falls,. ....

veeo| 1825 48,571 43| 340,000 00|...... «||Around Irish falls to the mouth of the North branch, on James river.

804[....| 30% i .31 40 |..
T eeas 7 33 40

Dismal Swamp, . 221 z ‘
#1 = b |Fs Che ke ba Alher l sound; Vi nd Ne Carolina; di e ‘beer e x
Lake Drummond, (feeder,) ....|.. .[*5 274 | 61 40 |........| 100 l 22| 33 ‘} Seesp 1822 { 16,000 00 360,000 00| ...... TSI, ST —, r:":;'y:'mt”mvﬁ g o Jestin ’?%"""fm"n'.f:;'fmﬁh xmu:'\fm.'f'm i’:ﬂ"ﬂ“u:‘lﬁ:ﬁ‘ﬁimm;‘:‘i.';;'r'sag,
| and is supplied by a feeder o5 miles in \englh fmm Lake Drummond; the busin at Deepereek is § mile long and 15t. above tide.
leols [ es | | | [ I I I o123, o0 ! .
7. SOUTH CAROLINA.
Santee canal, veeever cereeee] 22 [ieee| 22 | 413213 | 60 | 10 | 103 |.. .eee] 1802 | | 29,575 78] 650,667 00]. o aitee ts Comparesier &&“Efﬂ’é’ﬁ.ﬂi“%“.l!y””“‘,wui“:mh. L Dol s S Slnde and Colai s caml,

8. DELAWARE.
6 I 2l 2tidc| 100 | 22 Il 24 |.. .| 1829 l 157,142 85‘ 2,200,000 OOI!.
| | i

It connects the Delaware river with the Chesapeake bay, and is parly in Dblaware and partly in Maryland; at Delaware city a
Jarbor extends 500 1. along the shore, from which.2 pict, that distance et projeot 20 f. into he river hearly opposito Fort
Delaware; has o deep cut of 76 ft. deep, at the summit of Which a bridge i constructed over the canal 80 . high,
locks of cut stone.

Chesapeake and Delaware,.....[‘ 14 |.o0| 14 [I....

9. NEW-JERSEY

T R T .o weese]oensanecacnss]isrsse sanese o]|From New-Brunswick to Lamberton; the water to supply this canal is conducted on to the summit by a navigable feeder 22

Delaware and Raritan, . e e .
‘miles long, extending from Eagle Island on the Delaware to its junction with the main canal at Trenton; locks of stone, cut;
1834 | 37,417 91| 2,500,000 00 Ganal cullated for L -ddmn“glaldepm

Feeder to said canal, ...

75 | 14l 1g| 110

43 |oevel 3 oo (0
cees| 22| §65

Morris canal, veesvee eeeeaas|101 [Lain] 101

P
o
S

From Jersey city on the Hudson to the Delaware river opposite Easton, Peni., where it connects with the Lehighcrnl: there are

also connected with this canal 4 guard locks, 5 dams, 30 culverts, 12 s?nmlucu and more than 200 bridges; the wate- to supply

this canal is nbll‘i:ncd r&m Hopatcong lake, 900 ft. above tide; Tocks of sione, uncoursed hammer work; 13,000 s coal trans-
oa

1832 | 19,703 04] 1,990,007 19].cevrerenenss]ens

32 | 24locks | ) 75
23plains|

144 | 22 | 166

84,490,007 19|
10. NEW.ENGLAND.

k Sor , by which
Cumberland and Oxford,.......| 204 ...| 204 | 434] 26 | 80 | 10 | 260l............| 1820 | 10,202 68] 211,000 °°| R IR R e e
it
45 434 48 80 10 1828 13,333 33| 600,000 00, p,:m;'-‘&?:%“ﬁm wsll;;vwdmfc;,ll L; locks of cut stone; canal supplied with water by 7 reservoirs, aaving a total area of
- i) " ,600 e
27 | 3|30 20 75| 12 1808 | 19,555 55| 528,000 00 e maok iver mour Lwell; locka pincipaly of waod:
fl‘:n“::f?r:nir;iﬁ;r;ﬁden ; wses] 8| # ) 36 80 | 12 iggg } 10,897 44 % ggg'ggg 8(0) . rom Now-Haven, Ct. to Northampton, Mass.; locks of wood; at its corumencement at New-Faver ia a bosin of 20 aores.
a e 5 v
Totals,euieres 170% 812,838 71' $2,189,000 00

* Not navigable. [Assem. No. 206.]
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(¢.)
TABULAR VIEW OF THE RAIL-ROADS

Mentioned in the preceding pages, where the authorities for the facts will be found.

NAMES OF RAIL-ROAD.

Length of road.

stationary power.

Inclined planes worked by

Cost per mile,

Cost of mapomnon per

annum,
Cost per mile per passenger.

Cost of repairs per mile per

- | Actual cost.

Completed in the year,

REMARKS.

»
Baltimore and Ohio, to point of rocks, e sanee ssvesew 00F
Branch to Frederick, ceeoveeecees covensosnes 3%

Liverpool and Manchester, England seseseenss svsesensses

Baltimore and Washington,« veesciesssensiessosscene convens

Columbia and Philadelphia, cceeveus e F T TR
Allegany Portage,.seseee svsssscssrve svosssvrnctssssisnsene

¢

Mohawk and Hudson, exclusive of branches,.« eeeeecececansee
Saratoga and Schenectady, computed for a double road, .
Delaware and Hudson Canal Co., Carbondale,ssees c0v <ot
Newcastle and Frenchtown, .... e —

Camden and Amboy, from Amboy to Bordentown,. o

South=Caroling, «eee.eescesectrtssesaresacssocsssansancees

-.53

none,

10

{ none,
3 8

! none,
none,

Excluding the Liverpool and Manchester road in the cost of construction, the average is . sueiis svanes

[Assem. No. 296.]

Dlls,
29,193

100,748

50,000

40,450
47,977

38,107
17,010
14,000
30,000

30,000 |.

7,200

30,393

1831
1830

sesn see

sese enee

1832
1832
1829
1831
1832
1833

Not com)

Essentially completed.
do do

The roads in this table are all double tracks, made or computed.

Inclined planes are yet worked by horse power.
Ratio of moving power, as 4 to 10.

Ratio of moving power, as 3 to 10, of the entire cost of transpor-

tation.
‘pleted—diverges from the Baltimore and Ohio, about 6
miles from Baltimore.

The elevation only embraces the inclined
planes, which are together, 32,840 feet in length. There are
other inclinations, not embraced in the planes, amounting to
1,366 feet. Total ascent and descent, 2,570 feet.

Computed for a double road; (see remarks on transportation.)

Believed to be mostly a single track,
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