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Accidents on railroads, 283, 315, 337
[334,375

B
I
Bache's, address before Franklin

Institute, 26, 49
Bloomfield on Mass. railroads for

, 1«43, 33
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[21, 345, 353
Canal between Cairo and Suez, 88
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Croton dam, destruction of, 225
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" American association of, 333
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To Subscribers.

Having advocated the principle of low fares, we are determined

not to suffer our practice to fall behind our doctrine. Although

our circulation from the nature of the work, is limited to those

engaged, or, in any wise interested in Internal Improvement, we
hope to increase the number of these, and enlist all classes in its

favor. The American Railroad Journal, was commenced when
but one hundred miles of Railway were in use in the United States.

Now there are nearly J^ue thousand—and having continued thus far

under many difficulties, we consider that an ample guarantee has

been given for its future continuance. Being desirous of strictly

adopting the cash system, and of accomodating ourselves, to the

spirit of the times we propose makifig the following changes. ,$

The American Railroad Journal will hereafter be published

once a month, and on the first day of each month. Each monthly

number will contain 32 pages. The original matter will be printed

in the same type as heretofore but not leaded so that each page will

contain one third more than before. Ail selected matter will be

printed in smaller type—but in general it will be our endeavor to

give a condensation of foreign and domestic intelligence rather than

mere selections. Each volume will therefore contain as much, if

not more matter than formerly, and the result of more editorial

labor. ;--vc v.?•y:^M:^;;.>:ir-:^;^rv:::;•:^^;:"^^^^^^ rf.-.:
.

^ • v >::'./

By this arrangement the postage to distant subscribers will also

be greatly reduced. , , ,., ^ , _^, , .-_^ ,
-

-..-i.^-.^"•?-* f

.
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The terms will hereafter be T
:

Three dollars a year ifpaid on receipt of the first number.'

Five dollars for two years, if paid likewise in advance.

And Five dollars a year to those who do not pay in advance.- ;
-

Subscribers who have paid five dollars in advance from July 1842*

will therefore receive the Journal, until January 1844, instead of

July 1843.

Subscribers who do not pay on receipt of this number, being already

six months in arrears, will be charged Five dollars to July 1843.

To those of our subscribers, who, by prompt payment, or any

other assistance have given us their support we return our warmest

thanks, with the assupince that no etfort will be spared to repay

their confidence. ^^-
•

-'
- ' :: r'\i^--- '^.:'\-' :'''yy^::\^:<':^--'^'P

''^''

From various causes, and also in order to issue an extra impres-

sion of this number some delay has arisen. Arrangements are

making, by which the numbers hereafter, can be sent to city

subscribers, and mailed to others, on, or before the first day

of each month. . .. - .
, ,

The Progkess op Railroads since the Commencement of the

American Railroad Journal.

The History of Railroads in the United States presents one of

the most remarkable instances of the rapid progress of invention

which has ever been recorded. A few years since the advocates

of Railroads were ranked among visionaries and schemers, but so

rapid has been the growth of the system among us that the small

begining and its recent date are very generally forgotten. The

history of this Journal will afford evidence upon this point which

may suggest useful reflections. Eleven years ago the first number

of the American Railroad Journal was isued by Mr. D. K. Minor.

This number contains a list of works already in construction and

partly finished. As nearly as can be ascertained the following list

contains the whole amount of Railroads then in use.

Baltimore and Ohio CO miles completed and in use.

Albany and Schenectady 12 " "
.

"

Charlestown and Hamburg about 20 " " -^ Vi-^^^c,-^

Mauch Chunk ^ " " •; >^ J - "

Quincy near Boston ^ •'- - " -^ -i- ** <-

Thus there were but 92 miles in use upon any of the mainlines of

Railroads.

So little indeed was there known, and so little could there be said

on the subject that the Editor announced, that a part only of the
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Journal would be devoted to the subject of mternal commutiication

—that the larger part would be occupied with literary and miscel-

laneous matter as prepared for the New York American. But

small as the quantity of matter was, several vigorous articles might

even now be read with profit, and among these we might mention

those relative to the comparative merits of Railroads and Canals.

Although for nearly one hundred and fifty years tram* i-oads had

been used tor the transportation of the heaviest articles such as

coal, ore and stone—it was suddenly discovered that Railroads

might indeed be profitably employed in transporting passengers

and light parcels, but that beyond this they were not able to do any

thing. The arguments which were then used and which have since

been urged with so much force from time to time have not been

without effect.

An idea of the small amount of business connected with Rail-

roads, at the time of the commencement of the Journal, may be

formed from the fact that throughout the first volume, but three ad-

vertisements, (excepting notices to contractors.) are to be found.

I The first of these was by Mr H. Burden of Troy, another by Messrs.

A. & G. Ralston of Philadelphia and another by Townsend and

Durfee, Palmyra N. Y.—the first two of which in some shape or oth-

er have been continued, and are yet to be found upon our cover.

The Editor also thought necessary to refer to several gentlemen

of this city as guarantees for the continuance of the work. Before

many numbers had been issued, information from all quarters pour-

ed in and a very lively interest was felt in the undertaking. The
demand for Railroads throughout the country increased and popular

as well as scientific information was in request.

Let us now compare the present state of affairs with this humble

commencement. There are now between four and Jive thousand

miles ofRailroad in use in the United States built by the expenditure

of nearly one hundred millions of dollars. Eleven years ago there

were but about one hundred miles in use. "i
•'':"'•'' ' ''; ''

t?!^

There are now probably more than^ye hundred loconrotive en-

gines in use nearly all of them made in this country. Eleven years

ago the few engines in use were imported from England and were

of the oldest patterns. Since then fifty or more American engines

have been sent abroad, some to Russia—some to Austria and sev-

eral to England. Had this fact been predicted even in the most

indirect manner in the first number of the Railroad Journal, it

would have sealed its doom. ^ «j tiv* ^ v

Eleven years ago a dead level was by many deemed necessary
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on a Railroad (see p. 68, vol. 1 ,) and grades of 30 feet lo the milo

were hardly thought admissible. Now, Engines are in daily use

which surmount grades of 60 and 80 feet to the mile.

Eleven years ago inclined planes with stationary power were con-

sidered the neplus ultra of engineering science—now they are dis-

carded as expensive, inconvenient and incompatible with the free

use of a Railroad. ; . 1 I .^ ..>..: -

Eleven vears aso it was thought that Railroads could not com-

pete with canals in carrying heavy freight, and even much more

recently, statements to this effect have been put forth by authority.

Now we know that the most profitable of the Eastern Railroads

derives one half its income from bulky freight—and that coal can

be carried more cheaply upon a Railroad than in canals.

Eleven years ago the profitableness of Railroads was not estab-

lished and discouraged by the vast expenditure in several cases of

experiment in an untried field, many predicted that they would be

unprofitable. Now it is already demonstrated by declared divi-

dends, that well constructed Railroads when divested of extraneous

incumbrances are the most profitable investments in our country.

The New England Railroads have paid since their completion 6 to

8 per cent.—Several other roads 6 and 7 per cent. The Hudson
and Mohawk of 15^ miles costing about one million,, one hundred

thousand, paid in 1840 seven per cent, on that enormous outlay.

The Utica and Schenectady, and Syracuse and Utica, pay 10 to 12

per cent. The Slock of the Utica and Schenectady Railroad has

never been down to par since operations were commenced in 1836

and has maintained its stand without fluctuation at a higher rate

than any other species of stock during all our commercial revela-

tions. -- --.i^i' '. .;.':':
.- -.W.. '^.

.. .. I- .-,..//:., v.; :-:.^;-.

Eleven years ago there were but six miles of Railroad in use in

the vicinity of Boston. Now Boston has direct connection with a

web of Railways one thousand two hundred and three miles in lengthy

all of which except about 24 miles are actually in use, being a great-

er length of Railroad than there was in the whole world, elpvea

years ago.

We have but one instance to record of a want of correspondence

with the general advance of the system. In the first number of the

Railroad Journal at the head of the list of applications to the Leg-

islature for charters, we find the New York and Erie, and New
York and Albany Railroads. Throughout the first volume, and

in each succeding volume are to be found various articles in behalf

•of these two works. Neither of them is yet completed.. One ha»
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a portion complete, and in successful operation, the other has barely

commenced construction. That these great works have not yet

been finished is no fault of their friends, who have with untiring

industry, advocated their claims and that of Railroads generally

—

and indeed we may safely say that the Railroad system has derived

its impetus, in our section of the country at least—from the efforts

of those who have labored in behalf of these works. Many un-

toward circumstances have delayed their construction—but the

chief obstacle has been the singular indifference of capitalists in the

city of New York—who in oae way or other have sunk in this pe-

riod, more money than would have constructed two works which

would have rendered our city a commercial focus, unrivalled in the

world. ,.,,,- .,^;;;:-,;. .^- ,-.;--:;-'. "X" : V- -;-;

A better feeling now exists, and we hope, ere long, to see the ful-

filment of our best wishes—indeed it is no longer a matter of choice

but of necessity. In the city of New York taxes have increased to

such an amount that unless every effort is made to concentrate the

business of the country, trade will flow through ather channels, and

find a more ready outlet, where enterprise and capital may direct..

We would do great injustice to the spirit of enterprise in our

country, were we to omit mention of another great work which ha»

been completed in this period—the Croton Acqueduct—one of the

finest achievements of Engineering science in modern times. This

magnificent work, by an acqueduct of 32 miles in length is designed

to furnish an abundant supply of the purest water ever tasted by

man, to the City of New York. The whole character of the work
in that of solidity and utility—with no attempts at display, it im-

presses the mind solely by its magnitude and great value. The
Acqueduct Bridge, at Harlem River when completed will not suffer

from a comparison with any similar structure in the world.

When we seriously contemplate the great things which have thus:

been accomplished in the brief space of eleven years, can we won-
der that the friends of Railroads, place unbounded reliance in that

energy and spirit of enterprise which have already performed so<

much, trusting that in such a vast and active nation as our own the

germ of prosperity will never perish, even if retarded in its growth

by untoward circumstances or injured by national calamity. Nor
can it create surprise that those who have endeavored to record the

rapid advance of this great national enterprise, should feel enthusi-

astic in a cause for which they have so long labored and an honest

pride in having even in the smallest degree and in the humblest

manner contributed to its interest.
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IMPORTANT FACTS RELATING TO RAILROADS.

With a view to the diffusion of popular information upon the

subject of Railroads we have collected in this number several tables

and statements which being short and readily intelligible at a glance

may be considered as forming a condensation of Railway statistics.

This information is drawn from various authentic sources.—We
are indebted for some, to the " Sketch of a Railway" which has

been several times noticed in this Journal—but alj are derived from

official statements, mostly recorded in this work.
'

• 1' " I
* PROFIT OF RAILROADS.

The Chev. de Gerstner in the years 1839-40. himself or by his

assistant visited every Railroad in the United States, and enjoyed

remarkable opportunities for obtaining information. We stated

as the result of his observation—that notwithstanding the very short

time since these works had commenced operations—and notwith-

standing the difficulties of some roads arising from an insufficient

capital or a deficient traffic—the average of all the Railroads then

in operation in the United States was a dividend of jive and a half

per cent., on the capital invested. He also states that " on all the

lines there is a yearly increase of at least 15 to 20 per cent, in the

gross income, so that even those which do not pay now will give

in a few years a handsome dividend." He also affirms that from

the information collected there can be no doubt that the large cap-

ital invested in Railroads, will not only produce an incalculable

benefit to the country, but also pay the shareholders a dividend

which under good management, by the constant progressing popu-

lation and trade, must likewise from year to year increase,"

PROFITS OF VARIOUS RAILROAPS.

BOAD.

Boston and Lowell

Boston and Providence

Boston and Worcester

Lowell and Nashua
Eastern (incomplete)
Taunton Branch
New Bedford and Taunton

Norwich and Worcester

Petersburgh and Roanoke
Georgia Railroad
Camden and Amboy

Mohawk and Hudson
Svracuse and Uiica

Uiica and Schenectadv

Sl,834,893

1,782,000

2,374,5-17

380,000

2,267,000
250,000

400,000

1,777,471

826,000

2,350,000
2,291,802

1,000,000

893,889
1,900,030

Annual Dividends—per cent.

1837. .1838. 1839. 1840. 184!

7
3

8
8

6

^k
5

7

8
7

6

5
6

6
6

8 ".
.

r
7
8 -

6
7J.
3

6

6 '• -

6 .

7

6
It has18^ per cent per ann. _.

earned its cost in 7 years.
7 per cent in 1840.

pays 10 to 12 per cent annually.
pays 11 percent annually and

reserves a large fund, by
which it is constructing 9,

econd track.
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The Utica and Schenectady Railroad has yielded,

on an expenditure of $1,900,000, in 5 years and five

months, the sum of - - - - - - $2,019,979

The whole amount of expenses during the same

period, besides paying for the purchase of the Mo-

hawk Turnpike, building 22 miles of road for tui-n-

outs, and paying severe taxes, was - - * - 707,694

Nett receipts in 5 years and 5 months $1,309,285

The Camden and Amhoy Railroad. By an ojfficial report from the

company, it is shown that this road has earned its entire cost in

seven years. It has, however, had to divide its earnings with the

Delaware and Raritan Canal, with steamboats and wharves at its

two extremes, costing $2,829,797,—on which it had to pay divi-

dends, as well as to its own Stockholders, on a capital of $2,291,802,

expended on the Canal, and in steamboats, wharves, real estate, and

coal lands, $929,055. The canal, in fact, earning on fths of one

per cent. ,.:,.>-. .:-' -" -';,.; ---: "'-''
-'''t -:.'. :.^ _'•

The gross receipts over the Camden and Amboy
Railroad, from 1st Jan. 1833, to 31st Dec. 1839, was $4,637,535

The gross expenditures during this period. $2,253,993

Net receipts in seven yeai's - - .- / - $2,383,542

Being more than the cost of the railroad ; and this too with but

limited accommodations for the transportation of freight, at high

charges proportioned to other railroads.
'^

TABLE SHOWING THE LENGTH OF RAILWAYS RADIATING FROM, AND

IN CONNECTION WITH, THE CITY OF BOSTON. -

r Distances

From Boston, via Albany, to Buffalo 518 miles,

do. Portsmouth, to Portland, Maine 104 "

do. Lowell, Nashua, and Concord 62 ** '

do. to Providence, Rhode Island 41 " .

From Providence to Stonington 47 "

Branch from Andover to Haverhill
"

25* " '.

'

Dedham Branch 2

Taunton Branch, and extension to New Bedford 35

Bedford and Fall River , - :; 13

Norwich and Worcester . . - ^^^
7<.^fA •;•;•
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New Haven to Hartford, 36, and extension to Springfield

24 miles, not completed

West stockbridge to Bridgeport

West Stockbridge to Hudson

Troy to Shenectady

Troy to Ballston

Shenectady and Saratoga

LiOckpoi"t, Niagara Falls, and Buffalo

60
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Columbia and Philadel., nett rev., 1835, 229,351

do 1840, 449,267

Liverpool and Manchester opened Sept.

Grand /unction, " July,

London and Birmingham, " Sept.

Bostoiyind Lowell, revenue

from passengers

$219,916 increase in 5 vears.

I. } In ten years the receipts had increased
L i 240 per cent.
'. f In three years the receipts bad increased
I. ) 90 per cent.

1S30

1S40
1837

1840. , -^y^. ^^....

1638. / In two years the receipts had increased
». S r-1840. ) 65 per cent.

1837, $117,692

1840, 145,953
:^r.^i-

4^)cc^&
$28,31 1 nearly 5 p. ct. p. an.

Income from freight 1837, 063,137

1841, 121,588

'/fi-j:

v- J.-

Lowell and Nashua Income

from freight

$58,451 or 19 p. ct. p. ann.

1839, $18,406

1841, 56,764

$38,358 or 70 per ct p. an.

'MiUs.

Utica and Schenectady, 78

Utica and Syracuse, 63

Mohawk and Hudson, 16

Camden and Amboy, 92

PROFORTIOIf OF EXPENDrrURE TO INCOME.
KOSTHXBN aOADS—'PA8BENGXBS AUIOST KZCLUSITBLr. .

^ '" Gross Receipt Expense Through Percent.

per annum. per an- passengers of expense ** ^
.i num.* per annum, engross Dividend

"^ ^'^ ^.^ « reoript*. in IBM.

400,700 113,700 130,000 ^ 28 11 p. Ct.

251,200 69,300 122,000 27 1*2 U
150,500 68,000 188,000 45 1-4 7

685,300 258,000 182,000 39 T

•1,487,700 609,000 Average 34 1-4 per cent
k

lASTBRN EOADS—ABOUT HALF OF UECXIPTS BSIK6 FOa rSXIGBT.

Boston and Lowell, 26 241,200

Boston and Providence, 41 312,900

Boston and Worcester, ^ 44 1-2 231,800

Taunton Branch, 11 58,000

Eastern Railroad, 25 ; 125,600

Nashua and Lowell, 14 1-2 65,000

92,100
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TRABPORTATION OF FREIOIIT I« PROFITABLE.

In England, abundant proof has been furnished upon this point

;

but we will cite the experience in the United States, from reports

made in 1840, by distinguished engineers :
—" The opinion has gen-

erally prevailed that a Road to be profitable, must have a large

amount of travel, and that the only source of profit is the transpor-

tation of passengers, and that, as a general rule, the freight of heavy

commodities yields little or no profit. The experience so far, on

our Road, demonstrates in the most satisfactory manner the error

of this opinion. Our freighting business is more than double that

of passengers and the mail, and this has been done under the dis-

advantages of having but one train for both purposes, and conse-

quently keep up a speed altogether too great for the most advan-

tageous transportation of freight."

L. O. Reynolds, C. E. Central R. R. Georgia.

" I can now state with conjidenc; that wherever the transporta-

tion is of a mixed character such as agricultural products, general

merchandise and passengers, and sufficiently large to justify the

construction of a good Railway, that Railways will be found to be

not only the most expedicous, htU the cheafest artificial means of

CONVEYANCE ALREADY KNOWN." ^^.^,,

-^,^ J. Edgar Thompson, C. E.

,
Report to the Directors oj Georgia R. R.

steamboat expenses compared with railroad expenses. .

Cost of Boat, $70,000, at 7 per cent.,
j

$4,900

Wear and tear, 12 per cent., 8,400

Fuel, 280 trips, 40 cords per trip, 8,800 cords, at $5 per cord, 44,000

Insurance on 70,000, at 3 per cent., 2,100

Oil, tiller-ropes, packing, etc.,
'

'

2,400

Wages—1st Captain, $1,500; 2d Captain, 6600 ; 2 Pilots,

•800 ; 2 Engineers, $1,000 ; 6 Firemen, $960 ; 10 Deck- ^"^

hands, $2,000 ; Steward, $400; 12 Assistant Stewards, ^^

$1,440 } and Bar-keeper, $400—in all
^"*-

9,lfllp

.:,*...,..;: \ . :^.iv .y.-'' ^.v .; ^ v^^ !. . W^:^? "^0,900

Deduct interest on capital, to put it on an equal footing with

the Railway,
^ , , 4,900

Average trips per season of eight months, 220, equal to $300
per trip of 150 miles, $66,000
The above then, brings the cost of running a^t^R^btaat QQ the
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Hudson River to $300 per trip of 150 miles, or at $2,00 per mile,

being $1 for each passenger—Reduce the estimated expense 25 per

cent., and there still remains 75 cents for each passenger.

A Locomotive and Train, equal to the same number of passen-

gers per trip, including all expenses, and including an allowance

for repair of road, but excluding interest on capital to fully cover

all expenses, $80 per hundred miles, or at 80 cents per mile, being

40 cenis for each passenger.
^

/ :' A ' ";
-;

SJI In Massachusetts the average cost per train per mile, where fuel

is comparatively dear, is 85 cents. In Georgia the same average is

01 cents per train per mile, where fuel costs less.

i
COMPARAITIVE RISK OF RAILROADS AND STEAMBOAT TRAVELLING.

Mr. Lang, in a report to the London Board of Trade, shows by

a number of facts, that Railways are the safest of all modes of con-

veyance, and more particularly safer than Steamboat travelling.

From Jan. 1, to July 1, 1841, only three lost their lives from causes

beyond their own control. Two suffered from their own folly and

negligence—5 were trespassers on the Road, and the remaining 20

^ were engineers, laborers or workmen on the line of the Road. The
% number of passengers travelling was 9,122,000. The distance trav-

M elled was 182,440,000 miles. The number killed from causes be-

% yond their ow^n control being three, or one to 3,040,066 passengers,

only one passenger lost his life for each 60,813,333 miles travelled.

1

4

B og
•r «
^ c

09 a

1

COST OF REPAIRS FOR LOCOMOTIVES. ,
^__

,. ci

Ct8.
5 on Georgia Railroad run 71,624 at a cost of 85.453 or per mile 7,50

12 do do 110,540 do i 6.792 do 6,14
8 Utica Bnd Schenectady, 145,860 do : 9.9S2 do 6,83
6 on Columbia R. R. run 176,782 do ' 7,389 do 4,18
3 on Phil, and Bait, run 48,065 do v W' do 1,08

Sa ^2 on Phil, and Bait, run 44,5S0 do ''' 1^^'^''-'\'4l^ir^'^^':^^^

3,ee «

g = i 10 on New Jersey R. R. run 59,033 do 2,956 do

...'.-< r 656,684 33,892 average about 6 cti.

per mile fox high
.<•>..;. ^ . _ : . -

-
. xeloeitiet. /^r-r.

*-.-... t
• ;"-

'

"

•

•
;

_
:

.
/^ .**''"." SUPERIORITY OP RAILROADS TO CANALS.

To correct the prejudice still exisiting in the minds of some per-

sons we show the following data that Canals are more costly than
Railroads.

Public documents but rarely meet the eye of the general reader
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•and private companies rather mystify than go into details, and tlic

7)ublic never derive a clear idea from them. Railways and canals

. are alike implicated in this charge of want of distinctness in their

reports. '
; ';. .

j

We refer to the annexed official statement, to bring the reader

better acquainted with the numerous items of expenditure on a.

canal, which are supposed by many to be a mere trifle. It should

dispel such a delusion. And wc ask of him, having first the leading

features of the railway and canal well fixed in his mind, whether he

is not struck with the comparative exemption from the ordinary

causes of wear and tear of the former over the latter, and of the

constant exposure of the canal to constant breaks and to be peri-

odically swept away by freshets, while the railway is, or can be,

generally placed aloof from such accidents or danger, and is never

dormant, but actively employed the year through. y>

- T^-.

STATEMENT OF THE DIFFERENT HEADS OF EXPENDITURE

TWO MILES OF THE CHAMPLAIN CANAL, IN CHARGE

SIIERWOOn, FOR YEAR ENDING SOtH SEPT., 1838.

Structures or Work, '--. Whole No.

Locks, ,

^
''-':''-.

'•. ^'--'
,
^

Lock tending, (exclusive of oil,)

Oil for locks, ^.
1^ •

New lock gates, ' '".,
•

-''•'"' •

Waste weirs, «

Culverts, cost of old estimated.

Farm bridges, ^ v.k^

Hoad bridges, cost of old estimated, *

Hepairing scows, ,- . S
Lock houses, store houses, and boat sheds, 4

Timber sheds, and moving timber, '

Raising and repairing tow-pate and berm bant in-

cluding repairs to slope wall, T '

•Cleaning out bottom of canal during«pring repairs, •

"Dams, .;- .'•.' ^''\:--""^:.'-'
^.^;-.--'-v-

f.-^'^-:,';.

New slope wall, .vi,r >:l;4^:V:

Docking, new and old replaced, cost of old esti-

mated.

Repairs of breaches and watching canal.

Tools* shovel?, picks, crowbars, axes, wheelbarrows,

ON THIRTY-

OP THOS. A.

Total cost,

of Repairs

C,9C0 54

2,112 65

42 16

754 8C

15 53

792 45

2,283 75

2,840 01

6405 C

10 22

40 OS

4,721 42

1,051 03

376 99

1,543 27

6,289 60

260 3.7

J,74 91
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Other works of consequence which do not come under

any of the above heads.

Building two-path wall at Whitehall, between canal

and creek,

ITxcavating rock and earth above and below new

lock on Wood creek,

Excavation for deposite of streams emptying into

canal at Dunham, W; i ^ ^ - ; >-

Building one new and repairing old crane,

Removing old embankment at Whitehall,

Building wall at Emprey's waste weir.

Repairing guard gates.

Excavating slate near Baley's,

Saperintendenl'"s salary $850, and clerk hire 199 50^

Miscellaneous,
, ; . ,: . > ,.

Average, $ 1 ,275 per mfle, "^' "

'

The canals in Pennsylvania particularly, are more exposed to

damage and delapidation than most others, nearly all of them run-

ning parallel to rapid streams. The Erie canal, exempt from this-

danger, has been enabled to show a better surplus, and a lower

average of annual repairs, which is made only S700 to $800 per

mile per annum, by the official reports from 1826 to 1838; but

much hais been seemingly saved since 1835 by the enlargement, the

more strongly urged by its advocates on the ground of the neces-

sity there would soon be for renewing all its locks, which with all

canals, are fully if not more expensive than <he renewal of the sillsr

and bridges on a railway were good drainage and good care obtains.

The annual costliness of the Pennsylvania canals is exhibited in the

call for appropriations in 1841 by the Canal Commissioners, as-

lollows

:

.":'-;:./:•':/"

General maintenance and repairs, in-

cluding ^50,000 estimated damage
to Deleware Division by freshet of

8th of Jan., 1841, on C50 miles canal, $1,072,000, tolls in IS40, 620,00(T

General repairs to railways, 82 Col-

umbia and 36 of Portage, lis " railway, U8,00», " " 568,000
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that a system so ill adapted to the character of our country and

climate, should have been so heedlessly pursued.

DEFICIENCIES IN THE NEW YORK AND PENNSYJiVANIA. CANALS.

DeficUncy Jro-m,

commencement

to 1840.

Sew York Stale

Canals.

Length in

miles.

Oswego canal, 33

Cayu>;a and'Seneca, 23

Chemung canal, 39

Crooked lake, 8

Chenango, ' 97

Black River (unfinished) 33

Genes^ Valley, 35

'. 273

Deficiencyfrom
comm,tncement to

1840.

263,574

146,497

241,144

69,817

479,560

53,711
\

122,192 \

Pcnnyhania Lengths

State Canals, in miles.

Juniata Division, 130 101,075

Western do 105 1,821

Delaware do 60 51,866

Susquehanna do 39 172,523

North Branch do 73 327,065

Western Branch do 72 372,873

French Creek do 43 129,211

Beaver do 25 128,158

1,386,495

These deficiencies include interest on cost.

":'.
/: ;'4 ;«• 949 1,284,697

These deficiencies exclude interest on cosu

The mode of stating the accounts, either in Pennsylvania or New
York, is not very strict, as for instance in the latter State, a recent

loan of $50,000 for rebuilding the wooden locks of the Chemung
canal, and several other items, are charged iofunded debt, and the

new work in locks, aqueducts, etc., on the Erie enlargement, is in

lieu of repairs that must otherwise have been incurred. These

large deficiencies have undoubtedly been assisted by the totally

inadequate business for these particular canals, but had they been

railways, even of the early imperfect structure, the result could not

have been so disastrous, with their quadruple resource in freight,

toll, passengers, and ihe mail, perennial. , , ; . .

•h Report on Dr. Earle's Prpcess, "; ,-

Sir,—The following documents will explain themselves, as they
are of a character to interest many of your readers. They are

transmitted for insertion in the " R. R. Journal" by

Your ob't serv't,

» Edward Earle.

** Ordnance Office, )

J Washington, Jan. 12, 1843."
)

** Hon. J. C, Spencer,
' Secretary of War, ; j..

^^ -• ^ -r-r"
.

^'•'

Sir,—I have to acknowledge the receipt of a letter from the Hon,
R. H. Bayard, of the U. S. Senate, requesting to be informed of
" the result of any experiments that may have been made under the

auspices of the Department in relation to Dr. Edward Earle's meth-
od of preserving Timber and Cordage, together with the opinion of
the Department, or of any of its officers, as to its practical value''

—the same being referred to this office for a Report.
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,

^ The great cost of Government Carriages and the difficulty ©r
'-'

'W obtaining suitable timber for their construction, induced this office^

^ early in lfi40, to consider whether the interests of the service could -

I
not be promoted by the adopting of measures to prevent their de-

/ cay. " Kyanizing" and Dr. Earle's process " were both duly con-

i sidered, and the great expense of the former led to the use of the
' latter by authority of the Secretary of War.. Since the Summer \

^ of 1840,. about 70,000 cubic feet of timber have been cured at the=

* Watervliet Arsenal, the greater part of which is deposited in store :

for future use. The exact cost of the operation cannot be stated,. :

but It is believed to be about cents per cubic foot, and one and i

a half cents for the use of the patent right.

Sufficient lime has not yet elapsed to prove the value of the pro-
,

cess by the trials of gun carriages in service, but during the period

of operations the person charged with supervising the curing of the

timber (Mr. R. M. Bouton,) has made soma experiments which are

set forth in a printed paper published by Dr. Earle, which is hereto-

appended.
Mr. Boulton is a man possessed of much more science than i*

usually found in such a first rate practical mechanic, and full reli-

ance may be placed in his statements.

Upon a careful examination of the subject, which its importance
"

to this office, in a pecuniary view at least, seemed to demand, I have
formed the opinion

:

1. That the impregnation of timber with the sulphates of iroiv

and copper may be effected by its immersion in a proper solution^

of those minerals at a moderate heat, and with timber of anv size

or length.

2. That timber thus cured will be in a great measure incorrupti-

ble, free from the attacks of worms, and from dry rot. *

3. That its strength is not reduced, and its toughness or fibrous '

texture is improved.

4. That the cheapness of the process, united to its beneficial

effects, promises a great reduction in the expenditures for such ob-
jects as are susceptible to its use, among which canvas and cordage
seem to occupy a prominent place ;—and, finally, \

That this process will furnish the desideratum for the preserve-
tion ofmany things to which, it is applicable, and should be patron-
ized by the Government. ':-"'-^'-:^-:->M' .•-- \--^

V

The letter of Mr. Bayard is returned herewith. •

; .

,, , . I , I have the honor to be, sir - >

>i' . Very respectfully, •'---

\ ^:'

;

;: ;
/- ^ : f Your ob't servl

;, r:-^-^'"-'-^."''P:v ', ~ ''.'''"'P-w \ '-^'A
.'-' ' G. Talcott,

V.-''

""-'^
--;.:•- --; ,-. .:?.>^;i:i: Lt.. Col. OvSr "'.

* (Indorsed) ^ ^ > . . ::
»

^ >

"Navy Department Jan. 17, 1843." *

" I unhesitatingly express my full concurrence in the opinion i.

and recommendation of Col. Talcott within given. I have no doubt
,

that Dr. Earle's process might be advantageously applied to a great .

3
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variety of materials wsed in the naval service, and that the saying
to the country would be incalculably greater than the cost. I there-

fore strongly recommend the adoption of Dr. Earle's process, upon
such terms as may be considered fair and just between him and
the country,

-
A. P. Upshuk.**

iii'\

Report. 1
••.;;V- yjii'lf:'^ c>-j

At .1 meetmg of the president and Managers of The Philadelphia and
Reading Riiilroad Company on the 4lh day of January, 1843, the follow-

ing Report was presented, approved, and ordered to be printed for the use

of the Stockholders. . - | •.

To the Prcside7it and Managers of the . ...
Philadelphia and Reading Railroad Company :

Gentlemen,— In accordance with your resolution of the 10th inst., I

have the honor to present to you tfie following Report :

—

The entire line of the railroad, between Philadelphia and Mount Car-

bon, as the Board are aware, was opened for tlie transportation of freight

anl passengers, on the loth day of January last ; and or» the 17th day of

May following, the branch for the accommodation of the coal trade on the

Delaware was opened to the Company's wharves at Richmond.
On the opening of the road to Mount Carbon, the transportation of coal

was commenced, which increjsed on the completion of the Richmond branch

until limited by the number of cars and engines then owned by the Com-
pany. A cnntraci was entered into on the 3d of March, for one thousand

coal cars, a large portion of which it was expected would have been deliv

ered in time for the fall trade ; and contracts were also made with several

different establishments for engines sufficient for their transportation The
coal cars to be furnished under this contract, were not received as early as

had been anticipated by the Board, and some of the engines are still unde-

livered. The consequence was, that the force on the road was entirely in-

adequate to the trade that offered. In addition to this, although the main
line of the road was completed, there were numerous additions, such as

extra tracks in the coal region, and at Richmond, proper connections with

ihe branch roads, and sideings, for the passage of the trains on the road, etc.,

which were in an unfinished state during the past season, and the want o

\vhich would have been as insuperable a bar to a large business, as the

want of cars and engines.

In the month of August, when the force on the road was being rapidly

increased, and there was a prospect of realizing, to some extent, the expec-

tations of the friends of the road, the operations of the Company were sos-

pended by the destruction by fire, first of the bridge across the Schuylkill at

the falls, and shortly after of the bridge across Mill Creek. These structures

were rebuilt, and the trade to Richmond recommenced on the 13th of Oc-

tober, arwi from that lime until the close of the shipping season, a regular

coal business was done, to the extent of the cars and engines on the road.

Some disappointment has no doubt been experienced by the Board of

Man;igers in <"onseqnence of these vexatious interruptions and delays in

commencing the transportation of coal, but to some extent they were rea-

sonably to havti been expected. ThecorUraciors forbuildiag the coal curs
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were energ-etic and efEcient men, and did all in their power to complete-

them as speedily as possible j but it was not probable that they could ob-

tain the requisite amount of timher, of suitable description,, for so large a, -

contract, much, if at all within the time which their contracts admitted ; and
experience has show», that we cannot always rely on our locomotive

builders, for the delivery of engines within the lime specified by their

agreements.

These difficulties, it is believed, areuow to a great extent overcome.

The road between Reading and Mount Carbon, which, from having been.
'

laid in the winter, was not in as good eonditio» as could be desired,, has

been greatly improved, and the whole line of track from Mount Carboa '•

to Richmond, and to the Colombia Railroad Bridge, is now in good con-

dition. The bridges throughout the line, have been thoroughly examined^

and every thing done whicH seensed likely to add to their permanency and
durability; they are how in good solid condition with the exception of the

one across French Creek, at Phoenixville, which, in consequence of the •

spans being increased beyond what was anticipated at the time of framings

it, has proved less permanent than the rest. • Such improvemeDts »re now-

being made to it, as will give it the required strength. In rebuilding the

bridge across the Falls of Schuylkill, only about one-third was rebuilt on
the original plan, the balance being of trusswork, supported by the pier»

and intermediate trusses. The timber for rebuildingr permanently, this

portion of the work, is now being delivered, and will be speedily framed
and in readiness to raise, but the present structure will stand any ordisrary

freshet. During the past summer, the track has been doubled at four suita-

ble points, for a sufficient length to pass two of the longest coal trains at

each point, affording with the double tracks previously laid, accommoda-
tion for the passage often or twelve trains per day in each direction. Ad-
ditional tracks are being laid at Schuylkill Havan and at Richmond, and
thetrusswork is being built on four additional wharves, so as to afford

every facility for speedy shipment. Arrangements are also making for

some additional water stations, which will probably be required by the

trade of next year, and for increasing the capacity of those already built,

by the introduction of constant streams, wherever they can be commanded
at any reasonable cost, ^ v^v^ ;^v -" * •;

There are at present on the road twenty-four engines, (etgtt of which are
calculated for passengers and light freight, and sixteen for coal, etc.,) and
eleven hundred and thirty coal cars. The engines are sufficient for a
business of six trains or about one thousand tons per day. In addition to

these, a contract has been entered into with the Locks and Canals Compa-
ny of Lowell, Mass., for twelve engines and four hundred and fifty coal

cars, which are progressing rapidly, and will probably be delivered in the

course of next spring. When this contract has been completed, together

with two engines now building, and nearly finished, by the New Castle

Manufacturing Company, the force on the road, for the transportation of

coal, will be thirty engines and fifteen hundred and eighty cars, equal to

about ten trains, or a business of about 1600 tons per day. This, it is

thought, will be about as large a business as can well be accommodated,
until some continuous portion of the track can be doubled; and it is ex-

tremely desirable that this should be done as soon as the arrangements of
the Company vviP admit of it. If a double track was laid between Reading
and Pottstown, a distance of eighteen miles, (of which two are already laid.)

the trains from each end of the line could be passed in this distance, and
not only would the capacity of the road be greatly increased, but the delays
and irregularities <vhich the best management on a single track cannot aU
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ways prevent, would be avoided. The increased number of engines on die

road will render it necessary to add to the workshop at Reading in the

course of next summer. The present building was erected with a vievvio

its extension whenever the trade on the road should require it.

From the causes mentioaed in the beginning of this Report, the eoa

I

business done on the road during the past year has been much less than

was anticipated, but nothing has occurred at all calcuJated to shake the

opinion formed of its capacity, as to the amount of business that can be

done, or the cheapness of transportation over it. The greatest number of

coal trains yet passed over the road per day is five in each direction ; a

small number, it is true, compared with the anticipated trade of next year,

butthese were all passed at one point (Reading,) and the double track, now
laid, will admit of the passage of at least double that number with nearly

equal facility. The performanceof the engines during the past year leaves

no doubt of their being fully equal to their estimated power, their usual

loads being from one hundred and sixty to two hundred tons. The exper-

ience of the past year also con^rms the opinion that the cost of transporting

coal from Mount Carbon to Richmond, will not exceed 50 cents per ton

;

at present it would appear to be less, but allowance is to be made for the

ears and engines being new, and requiring less for repairs than they will

after having been some time in use.

The amount of the receipts of the road for the year ending 31st Decem-
ber^ 1842, as near as can at present be ascertained, are about $200,000, and
the expenses for the same period about $1 18,000. A general and detailed

statement of the working of the road, amount of business done, etc., will be
made out and presented to the Board, but cannot be completed in time for

the meeting of the stockholders.

From the preparations now making in the coal region, and the great

demand for the Company's cars during the past year, there is every reason
to believe that when the shipping season commences, there will be few,

if any, of the unemployed at the rate of freight now charged ;
should this

be the case, 300,000 tons would seem a very safe estimate for the amount
of the coal business of next year. The receipts of the road for the past

year, from sources other than coal, are about $140,000, and as it is the first

ypar since its opening to Mount Carbon, and has been one of extraordinary

depression in all kinds of business, it is probable that the receipts from the

sime sources for the next year will not be much less than $200,000.
Should this estimate of the business of next year be correct, the receipts -of

the road would be about .... $630,000
Probable expense for the same period, - -*. •

i - 220,000

Probable nett receipts for 1843, - ; * 1 - $410,000
A statement of the number of cars, engines, etc., now on the road, and

of those contracted for but not yet delivered, is herewith presented.

1 have the honor to be,

•"•:4- ;'- Gentlemen, ^-^^.

i^r /. ', .x .

\

Your ob't. serv't, \ .l'.-:l

;
Wirt Robinsoit,

'^ '^

' Engineer and Gen. Supdt. P. & R. E. E.
December 3lst, 1842. r •
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Cost op Transportation on Railroads. By C. Ellet Jr., C. E.

ON THE value of TIME.

In estimating the cost of transportation on railroads I have taken

no account, in the preceding numbers, of an item which is general- ;

ly considered of great consequence in determining the result; viz.

tfie value of time. Speed is the peculiar advantage of railro.ids, and
one which is certainly sometimes deserving of much consideration

in the administration of the work. I propose to estimatte its real

value, as nearly as it can be done, in the transportation of passen-

gers and merchandize.

First, then, what are we to regard as the measure of the value of *

.

time on any article of merchandize ? Is it not the interest on the -:

capital invested in the commodity, at the rate at which the pro-

prietor estimates his profits for the time, added to the rate at which ,

his goods depreciate in value in consequence of detention on the

route ?

If this be true—and I cannot well perceive what ©ther value v

than this the time lost in their conveyance can possess^—let us en- •

deavor to ascertain to what it will amount under dift'erent circum-

stances ; and for this purpose we will represent by
r the rate of interest, and depreciation of the value of the goods,

per cent, per annum
;

.

P the value in dollars of one ton of the commodity ; and
V any velocity of transportation in miles per hour.

There are 8760 hours in a year ; and if we represent this num-
ber by m, the interest and depreciation of the value of a ton of
goods, in the space of one hour, will be expressed by

Pr -
. '-Mi'

100m

and during the time the goods are carried one mile at the velocity

V, it will amount to the sum - v y^ -l^^^'-'.^^-^H:.

lOOmV* -^ 7*i

This interest and depreciation, for any other greater velocity V.
will be for the time consumed in traversing one mile

Pr S-^'/tJ':"

100 mV; :v ^ _
and, consequently, the difference between the values of the two
velocities V and V (supposing that the time and speed be well
employed, and that the engine drivers do not waste at the stations

and depots what he gains on the route,) for each ton and for one
mile, will be

Pr /V—V\ ^ ^
100^ \ V' V J (K)

This expression represents the amount which the goods would
depreciate while passing over one mile, at the velocity V, over and
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above their interest and depreciation while traversing the same
distance at the velocity V ; or the additional sum which the own-
er of the goods would be willing to pay to have them carried at the

speed V instead of the slower rate V.

Now let us apply this equation to the transportation of coal, and
assume for the velocity V that which would be likely to have place

on a railroad, or ten miles per hour ; and for that of V the ordinary

speed of a cantd boat, or two and a half miles per hour; for the

value of the commodity, three dollars per ton, and for the value of

the capital employed in the trade, 20 per cent, per annum.
How much per ton per mile would the value of a speed often

miles per hour exceed that of two and a half miles ? By the equa-

tion we have here

3 + 20 /lO—2.5\ 1 - ^ ?^A.:fv?«Mii
1 — |_ of a dollar,

8700 X 100\l0+ 2.5/ 48G6G

or a fraction more than the fiftieth part of one mill per ton per mile.

It would appear, then, if this process be correct, that their is but

little encopragement to tear the road, and oars, and engines to

pieces—augment the risk of accident, and increase the actual cost

of transportation 100 per cent.—for the purpose of delivering coal

a few hours sooner than it might be effected on a canal at a speed of
two and a half miles per hour. If the value of the coal be not more
than three dollars per ton at the mine, and the value of the capital

engaged in the trade not more than 20 per cent, per annum, the

difference to the proprietor could not amount to more than i\\e fifth

part of one cent per ton for the wliole time consumed in traversing a
space of 1 00 miles.

Again, let us suppose that the article is flour, of which the value

is six dollars per barrel ; and let us, at the same time, assume that

the depreciation would be 100 per cent, per annum : which is

equivalent to the supposition that it would be entirely destroyed if

it were detained one year on the passage, and that the depreciation

is uniform during the whole period. We will also suppose that the

speed on the railroad is infinitely great, or that a mile might be

passed by a locomotive engine in a space of time so short as to be

wholly inappreciable ; while the speed with which the same article

would be transported on a canal is, as usual, two and a half miles

per hour.

What is the value of the time lost on the canal in this case ?

Here we have r = 100, P = 6,V = infinite, and V = 2, ; which
quantities being substituted in the equation yield rJ:>>i':.^i:^^\ .i:A'^

100 X 6 1 1 /. J 11 -^ ^ • • i- '= of a dollar, •
, . .

'^ - 8700+100-2^ 3650
'

^

or about ihe fourth part of one mill per mile per barret.

This will be recognized as rather an extreme case ; but still it

does not justify a high speed,—for three mills per ton per mile is

generally not very perceptible among the quantities which enter

into the aggregate expenses of a railroad line.

Let us next suppose the commodity to be groceries—such, for
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instance, as sugar and coffee—of which the value may be assumed

at two hundred dollars per ton ; and that the interest and depre-

ciation are equal to 20 per cent, per annum. In this case will find

ior the difference between the value of a speed of ten miles per

hour, and one of two and a half miles per hour—between the speed

of a locomotive and that of a canal boat, ., .v . ,

200 + 20 /lO—2K 1

^ 8760 + 10o(To~+'2i )
= -of a dollar,
730

or about one and a third mills per ton per mile. The difference be-

tween the value of a speed of five and one of ten miles per hour,

would not in this case have exceeded a half mill per ton per mile.

A high speed, then, is not justifiable in the transportation of gro-

ceries for the purpose of saving lime in the delivery of the freight.

If it be adopted at all it must b^ because the condition of the road,

or some other part of the business which it accomodates, renders it

imperative, or because the injury which the work sustains in con-

sequence of the greater velocity is not properly appreciated by the

parties in conli'ol of the line.

We will next take the case of dry goods, of which the average

value may, perhaps, be assumed at 2,000 dollars per ton ; the inter-

est and depreciation will again be put at 20 per cent., and the res-

pective velocities at two and a half and fifteen miles per hour.

liv' the formula we have, in this case, ^ ;ji- ;c;

V V, 2000 + 20 /15—2^v 1 f , „
'

'

.
^ / ? I =—of a dollar,

.; SIGO + \00\l5+2i/ GO ,
.;•

or one cent and a halfper ton per mile.

This sum is nearly equal to the actual cost of transporlation on
a road in good condition; and it is therefore apparent that in the

conveyance of trains composed exclusively of ihe most valuable

goods, a greater velocity than two and a half miles per hour is al-

ways proper ; but when it is recollected that there is never more
than a very small proportion of the merchandize passing over a
line, which possesses anything like the value here assumed—2,000
dollars per ton—the adoption of a higher velocity must still be re-

garded as of very doubtful utility. Even in the case pefore us

where the value of the goods is assumed at 2,000 dollars per ton—the
difference between the value of a speed of fifteen miles per hour and
one of six miles per hour would not amount to a half cent per ton
per mile—a sum which would by no means justify a higher speed
even if ihe train were loaded entirely with such goods.

If we apply the same method of computation to the conveyance
of passengers, and estimate the average value of the time of all the
mdividuals in the trains, at twelve cents per hour, we shall have for
the difference between the value of a speed of fifteen miles per
hour and the usual speed of freight boats on canals, or two and a
half miles per hour, -..^ jv.v'^

'. ^1 = 4 cents per passenger per mile.

If the average time of all tlw individuals travelling be worth
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twelve cents pef hour, the charges on a road where a speed of fif-

teen miles per hour is adopted, may be four cents per mile higher

than could be demanded on one where a velocity of only tux) and a
half miles per Jiour is maintained. Of course there is a great dif-

ference between the values put on their time by different individu-

als ; and of course too, there must be much uncertainty in fixing

upon a general average. But twelve cents per hour (including

the expenses incident to the trip) is by no means a high estimate

for the lime of all the individuals travelling in the public convey-

ances 5 but yet, low as it is, it shows for the value of the time of one
person—exclusive of what mere impatience would prompt him to

pay—a sum nearly two thousand times greater than that of a ton

of coal, thirty times greater than that of a hogshead of sugar, and
nearly three times that of a ton of ordinary dry goods, transported

at the same rate. ^ v ^

We may perceive, then, why the superiority of railroads is so

much greater in the transportation of passengers than of heavy
freight ; and how it may happen that a velocity which is in the

highest degree economical when adopted for the convenience of
travellers, may be ruinous when applied to the transportation of
minerals and produce. Indeed it is difficult to over-estimate the

injury which is inflicted on the interests of stockholders, from the

continuance of this evil in the management of railroads, although

it has been materially abated within the last four years. The val-

ue of the additional time which is consumed at the slower rate is

absolutely unworthy of consideration in the conveyance of mer-
chandize ; and the only question which ought to occupy the atten-

tion of the directory is the reduction of the actual expenses of the

line, and the selection of that velocity which corresponds with the

greatest possible economy. The great and constant effort should
be to reduce the cost of transportation to the lowest limit. It is

not railroads nor canals that increase the trade of a country or add
wealth to the districts which they traverse. It is the reduction

of the charges for conveyance which these improvements permit,

from which these great advantages are derived. And high .speed

on such commodities offers no compensation for the high charges
which it axacts.

These considerations are applicable only to the value of time on
the goods transported. But the loss of interest, and depreciation
of the value of ihe freight, are not the only losses involved in the

adoption of an insufficient speed. The value of the time of the
train, and of the train hands, is also to be considered, and enters

into the complete expression of the actual cost of transportation.

If the engines and cars, and the men who conduct them, do less

duty than they might accomplish by the adoption of a higher veloc-

ity, the value of the time of the increase of stock and force which
will be required to effect the same duty at the slower rate, must
obviously be charged against that velocity.

It is true that there are cases in which the speed to be adopted
is governed by the necessity of accommodating a certain amount of
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trauife, or making room for a large passenger conveyance, which

ccmid not be adequately provided for on a single track, without

maintatning a speed determined by the circumsiarrces. Of course

the company must submit to this necessity ; they must adopt a high

vrfocity where these or other imperative conditions exact it. But

the question now is, what is the value of velocity or time, where

they have the power to exercise their own discretion in the seiectiott

of the speed ?

In all such cases the slower the motion of the train the less will

be the expenses of Jie company, unless it be reduced so low that

the interest on the cars and engines which convey the freight, and
the loss of the time of the engine and train hands, more than com-
pensates for the reduced charges for repairs of the road and ma-
chinery. \^

We will designate by F the value of the locomotive engine irv

dollars ; by/ the value of the stock in cars for each ton of freight^

by m' the value of time of all the hands in the train for one hour ^

and by q the number of tons of merchandize in the train. .^

The value of one hour for the whole train will be, at 6 per cent,

and if we represent this quantity by H, the difference between the

values of the velocity V and that of V, will be for each ton, and
for one mile <

H/V—

V

9\ V V ;• ' (M>

This is the difference per ton per mile to the company between
the values of these velocities, where no imperative conditions ob*
tain.

i ,^

Now let us see what value this expression exhibits under differ-

ent circumstances : and for this purpose we will put F = 5000 j /= 100 J g = 50 ; m = 8760 ; m =
i, all which are very common

values, and suppose, in the first instance, that the business of the
line may be transacted by an adequate supply of engines, men and
cars, at some exceedingly slow rate—as half a mile per hour—how
much more would it cost the company, in the value of time, to car-
ry the trade at this rate, than at a speed of ten miles per hour ? y

Equation (L) gives us

H = —of a dollar,
,»

40
for the value of one hour of the time of the train. This value of
H being substituted in equation (M) will yield,

11 lO^i 209 r J n
^u-^ *».

- :of a dollar, -w^^U^40+ 50' 10+i 20000
or more than one cent per ton per mile.
Now, in this case, the value of the time of the train, exclusive of

the goods, is equal to half the actual cost of transportation on a
^ell managed road with ample trade j and it is perfectly apparent

.i.
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that, even overlooking the lo» of time and depreciation of the price

of the goods, »och a rate is vrbolly inadtnissibJc. Bat let us apply

the equation to the determination of the difference of value of a

jipeed of five miles and one of ten miles per hour, under the same
circumstances. In this case equation (M) gives os

-—— = of a dollar,
40X50- 10+ 5 '-iOOOO

or only one half mill per ton per mile—or less than the lylhe of the

actual difference of cos»t—consequent on the destruction of cars,

engines and track—risk of accident and dan>age of goods, incident

lo the adoption of the greater velocity.

The whole difference between the value of a speed of five miles

per hour and one of ten miles per honr, will rarely exceed one nriH

per ton per mile, in its effect on the interest of the value of the

train, together with the depreciation of the value of the goods con-
veyed. However great, then, may be the inducement to carry

passengers at a more rapid rate, there is no sufficient cause for

transpurtating freight at a speed of more than five miles per hour,

unless, as already premij»cd, a higher rate is absolutely essential

for the accommodation of all the trade which is commanded by the

line—a condition which, on ordinary r6ad» in this country, very
rarely prevails.

We are not likely to overrate the injurioos effect, or too strong-

ly to deprecate the continuance, of the mischievous practice which
still prevails in this country in the transportation of heavy commo-
dities. The iron rails are rapidly destroyed by it ; the wear and
tear of the cars and engines are greatly aogmented, and the use-

ful eflcct of tlie power applied is materially reduced. There is no
corresponding advantage obtained. The value of the time which
is saved is almost too small to be estimated for the freight, and the

value of the time lost by the train bears no perceptible proportion
to the injury which is done to the road and its furniture.

£XTBACT FROM AoiHtESs'

a { \ -fc,*-^*." ; f > W

Delivered at the close of the Twelfth Exhibition of American Man-
ufactures, held by the Franklin Institute of the State of Pennsyl-
vania, for the Promotion of the Mechanic Arts, October, 1848 ; by
A. D. Bachc, LL. D; Prof, of Nat. Philos. and Chem. Universi-

ty of Pennsylvania.

, Prussia has undertaken to show what an ** enlightened despotism"
may effect, and the results of her combined educational, military,

political, and religious system, yet remain to be fully developed.

The rulers have had their preferences in regard to the encourage-
ment of different departments of agriculture and the arts. Atone
time, the silk culture, and the manufacture of silk and porcelain,

were especially patronized ; at another, brass and iron founding

and the culture of the beet, and the m^ufacture of sugar from it.
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TIte minutiae to which the government descends, may be perceived

from the fact that licenses to follow trades and occupations, the

results of which concern human life, (as those of the druggist and
chemist, of the architect and builder, of the mason and carpenter,

and even of the well-digger,)- can only be had upon an examination

upon certain preliminary acquisitions, deemed essential to the pros-

ecution of each- • ": "• v^-

The recommendation of general measures for promoting the in-

terests of the useful arts, is entrusted to a technical commissioo

connected with one of the departments of the government^ A so-

ciety is also permitted in Berlin which t^e« cognizance olf inven-

tiioas submitted to it, which meets at stated times to discuss reports

upon alleged inventions or improvements, and under the nominal

patronage of which a monthly journal is published. To provide

for the technical instruction of those who intend to follow mechan-
ical employments, schools have been established in many of the

provinces, to be entered after the usual period of eJementary in-

struction is passed, and before an apprenticeship is commenced, or
<luring its first years. The most promising pupils of these cchooln

are transferred, after serving a portion of the timeof tbeir appren*

ticeship, to a central school, at Berlin, where they receive, free of
expense, instruction in the branches which may fit them for the oc-

cupation of machinists, founders, and the like. Architects, builders,

and engineers, have a similar public institution, for the preparation
of the members of their professions. The Trade Institute of Ber-
lin turns out annually a class of well educated young men, whose
influence on the occupations which they embrace, must ultimately

be of the highest benefit.

The plan and executioa of that great scheme of uniting the Stotef

of Germany, once loosely connected by political ties, in a comflacr*

cial league, is due to Prussia, and now the toll-league eoibracei
nearly all the States of the old German empire, except Austria, A
uniform scale of duties is adopted by all, and import duties are col-

Jeeted at the frontiers, to be distributed in proportiwis agreed upon
by the several parties. [

Austria has her way of eneouragifig raanufactiires acd the me» [.

cyanic arts, different from that of Prussia. Her manufactures of
porcelain, of ij'on, of linen, of sugar, and of chemieal products have
in turn been aided. Her quicksilver mines and porcelain manufac-
tory belong to the government, and the forner are worked by a
c«rps specially organized for the purpose. The government na«
estajblished trade schools^ like those of Berlin, in some of the pro-
vinces, but their great Polytechnic Inutitution is in the capital itself

No expense has been spared to collect ia this establishment the best

specimens of the materials used in tlie arts, of the tools and machines
(or models of them) employed in the different man»faettire8« and of
the products of industry. All are used for the purposes of instruc-

tion in the technical schools, and are accessible <to the mechanic.
One portion of the immense structure is occupied by tfee roooos de-
voted to these colIectiaDft,.and to models Okfad'cliilectiire ofsrarioitti

I:
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tu-nds and of different countries.. In one of them is a model of that

admirable structure, now lost to us, the work of an American me-
chanic, the wooden bridge at Fairmount ; and it would be curious

if one day a Philadelphian should bring back a copy of it, to place

in the hall of the Franklin Institute of Philadelphia.

The late emperor, when heir apparent, vieing with that depart-

ment of the government which had charge of the polytechnic

school, collected for himself a vast museum of materials and pro-

ducts of the arts, presenting not only the results of Austria, but of
the world—a standing exhibition of the works of the useful and
decorative arts.

The stranger must be struck with the magnificence of the pile

thus reared by imperial munificence, as the temple of the useful

arts—and as entering the spacious gates, he passes through the halls

devoted to elementary instruction in science and languages, to the

higher branches of practical science, through the laboratories only
rivalled by one among ourselves, through the extensive range of
rooms for the display of the materials of the arts, of models, of fab-

rics, of machines—through the work-shop, whence some of the most
accurate instruments have proceeded—through the immense galler-

ies, devoted to a standing exhibition of the arts, manufactures, and
agriculture of Austria—he cannot but admit that in this at least the

government has wisely appropriated the means derived from the

people for the people's good.

It is admitted by all, that in the arts depending upon chemistry
the existence of that institution has already produced important
efllects, and it is generally believed that the view there afforded of
the comparative essays of different manufactures has led to the im-
provement which the products of Austrian industry have o^hibited

at the German fairs.

Whether practical instruction in the workshop sliould precede
or follow the theoretical instruction of the schools, is a moot-point.

An intelligent iron master of Styria thought he had found the true

solution to the problem, by bringing up his sons, from the time of
finishing their elementary education, at the forge and furnace, and
at the end of their apprenticeship sending them to the technical

schools. On the contrary, the Prussian educates for the workshop
in the school, requiring each pupil to go through a course of prac-
tice there^—and in Dresden, thp apprentices who are pupils of the

Saxon Trade School, work during a part of the day, and re-

ceive their technical instruction during the remainder, thus mixing
theory with practice

We may admire the efforts of the Austrian and Prussian commis.
sion, but 9.fter all, the plodding spirit of routine which clogs the

limbs of activity in these countries, renders the measures of suc-

cess of the plans theie, no scale to judge of what would be accom-
plished where the load of despotism was not to be borne forward.
France has halted in her scientific career since the youth of the

nation have drunk so deeply of the excitements of political life. In

P^ris, the periodical exhibitions of the manufactures of the kingdom
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are doubtless not without their influence. The Conservatory of

Arts and Trades—a fine array of models and machines—chronicles

the various improvements in each branch of art. The lectures of
its eminent professors spread before the student the scientific prin-

ciples which he is to use. A few members in the National Institute

give a representation to the arts. But these are acquisitions of a

past day. The trifling pubhc aid extended to the School of Arts

and Trades in Paris—the stationary condition of the Savres por-

celain factory—the diminished glory of the Gobelins—the attacks

in the Chamber of Deputies upon the Industrial School of Chalons
—do not speak of progress in the old way of government support,

and no new one has come into operation to replace it.

It would be easier to generalize in regard to the United States,

extending as it does through twenty-six degrees of latitude and
eighty-three of longitude, than in relation to the small territory of
Great Britain. If an Englishman's house is his castle, his work-
shop is its citadel. The establishment of Bolton & Watt is not

open even to strangers, and strangers ma;,*' pass into many not ac-

cessible to townsmen. . Keen competition keeps men much asunder.

The Manchester man would care little for an exhibition which
would bring to his town the iron of Glasgow, or the cutlery of
SheflSeld. Besides, neither his customers nor his judges are to be
found at home. Rodgers displays his cutlery in his shop, because
all great manufacturers have a show room ; but he looks to Amer-
ica for his gains, and his agent in London occupies a small ^op in

an obscure street. Mackintosh cares little whether the colors of
his dyes suit the " Glasgow folks" or the " Edinboro' gentry" or

not, and Strutt does not make his woolens for the consumption of
Derby.
The home market is comparatively of little importance. Every

man endeavours to improve as fast as he can, to surpass his neigh-
bor—to keep, as far as he can, the ascendency which skill, or talent,

or capital may have given him. The attempt of the British Asso-
ciation at Newcastle to bring together the products of the arts and
manufactures, was but very partially successful, and it was thought
that if this had been made by practical instead of scientific men,
it would have failed entirely.

Are we to inferfrom this, that exhibitions and collections intheilVts,
and the diflusion of knowledge in regard to them, are all useless ?

England is the workshop of the world. To what purpose do we
toil to promote that which can and will take care of itself? Let
us examine this argument a little. Are we sure that things might
not be better under a different system, even in England ? Who
shall say what progress the English manufacturers and mechanics
might have made, had their energy been aided by greater publicity—by greater facilities for comparison ? One thing may positively
be affirmed, that no patriot would exchange the neglect of educa-
tion on the part of many of their opulent mechanics and manufac-
turers, of self-improvement out of the immediate line of the work-
shop, of good manners, and address, for the striking reverse trail
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^vhicla obtains among so many of our men of equal resources in the

arts. Education make a mechanic ! says the objector. Watt wai
educated a surveyor—Arkwright a barber—and yet the one was
the great inventor of the useful form of the steam engine, and the

other of the jenny. What use of schools for special instructioQ in

mechanics? This objection might, perhaps, have some force, if

-all men were Wat'ts and Arkwrights, if there were no common
minds tt) train. It would have more force if there were no educa-
tion but to make certain forms of letters, and to construct sentences

and to add numbers. Away with such limited views of education!

Were Watt's powers of observation and reflection not educated?
Were Arkwright's powers of invention not educated ? Their lives

4show how the circumstances m ichich they were placed educated them
for their very inventions.

But if this argument is worth any thing, It Is worth carrying t«

its full consequence. Because Burnet was brought up a blacksmith

Lukens a farmer, Baldwin a jeweler, Merrick a merchant, and Mer-
ris a druggist, we «hould make linguists by putting owr sons to the

anvil, mechanicians by requiring them to follow the plough, build-

ers of locomotives and «team engines and machiiae makers by ap-

prenticing them to the details of filagree work, of accounts, or «f
pharmacy. This «eems the ligitiraate inference from the argument
of those who, because English manufacturers and mechanics are

^reat in theid* lines, would eschew schools, lectures, cabinets and
exhibitions. Ask the men themselves whom I have referred to,

how they would desire to educate their sons—how they would wish
to have been educated, were their lives to be passed over again.

Hear from them the difficulties which they have encountered for

want of a different schooling. Hear from them the circumstancec

which have really given them their schooling. The school of life

and practice is one of the hardest in which men are educated.

Men who are educated in it are planting in growing time, and may
be considered happy indeed if they reap before winter.

But have no attempts been made in Britain to improve the me-
chanic as an intellectual being? Professor Anderson, of the Glas-

gow University, dissatisfied with the narrow regulations which
constrained the institution to which he belonged, left by will his

ap^ratus and a small legacy to found a more liberal schooL Dr.
Birkbeck endeavored to make this small foundation available for

the instruction of mechanics, and classes were opened for their ben-

efit in the institution. Voluntary associations of mechanics, under
various titles, sprung up under the direction of Birkbeck and his

associates, and for a time promised great things in the culture of

iboth the adult and the youthful enind. They usually combined
public lectures in chemical, mechanical, and general science, and
classes of mathematics, of English, modena languages, etc, for the

nons, wards, and apprentices of members. Many of them are still

in existence. Some have taken root, but arc found to be support-

ed more generally by merchants of various grades than by meebai^-

ics. From tbe example of these associations, others for very pop-
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rfar instruction have been established, giving lectures at moderate

rates on geography, history, and the elements of natural science.

Some of the institutions for the promotion of the arts award

prizes for special excellence in particular objects to manufacturers

and mechanica, and also to the successful pupils of their schools.

The Society of Arts of London, and that of Scotland, give premi-

ams for meritorious inventions submitted to them ; have papers

read before ibem, by members, o»n new inventions, and the iormer

association pablishes its transactions. Each has a meeting for the

public award of premiums. The Royal Institution of London, at

its Friday evening meetings, calls frequently on mechanics for lec-

tures, explaining their arts and trades, and the improvements in

them. These and similar efforts contribute to diffuse and to in-

crease knowledge. If the results seem to be small, lost in the great

stream of improvement which ever flows onward j yet in mingling

with it, they impart at least some small motion to its mighty mass.

The collision of mind with mind that takes place in these numerous

associations, is of high importance ; the tendency is to make men
aware of iheir own deficiences and to furnish a motive to supply

them, to liberalize the feelings, to promote mutual confidence, and
to produce esprit de corps. The results are of inestimable ralne in

the aggregate.

The low wages of operatives generally in Europe, low relatively

to the prices of conveniences, tends to keep the mass of them from
intellectual improvement. Their youth is passed before they can
judge of the necessity for culture, and when noanhood is reached,

the cares of providing food and maintenance for themselves, and
usually for a family besides, press upon them so heavily, that they

have time to think of little else. Until the nDeans of life are more
uniformly distributed, the mass of the mechanical population of
Europe cannot become intellectual. The advantages of a diflerent

system of things, which exists with ns, we should never lose sight

of—never let go. It is not true that the necessaries and comforts
of life are higher with us in the same proportion as our wages.
The life of the American working-men is not that of the European.
Besides that his inestimable political rights put him on a par as a
citizen with every other citizen, he occupies a different place in the

social scale—may, by education in school and out of school, put
himself on.an equality with any other citizen—and may have conEi-

fort and competence for himself and family. Thus relieved from
the grinding pressure of want, wo to him if he slight the privileges

bestowed by a bountifol Providence ! Wo to him if he forget that

he has a mind and soul as well as a body—an tnteUectoal and mor-
al as well as a physical nature 1 ^
Which of all these plans, devised by the intelligence of so many

minds, for the improvement of the vseful arts, and their cultivators^

have we followed out ? What new paths have we opened ? What
success has attended our exertions ? Voluntary associations for
the improvement of agriculture, manufactures, and the arts, exist all

over our country, not supported, it is true by our great soTereign,

:t
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the people, but by a few, who are either immediately or remotely

interested or who desire to advance the weal of their country. If

the eyes of this most august sovereign might but be opened to the

importance of fostering these institutions ! If for the improvement

of the mass, he would out contribute a little of what he lavishes in

raising up the political princes of the land ! In the olden time, the

commons of England gave every ninth sheep and every ninth fleece,

to their ruler, to enable him to wage war ; now a large portion of
our commons devote at least the ninth penny to king Party, to en-

able him to carry on the strife political. VVould that they would
spare the ninth part of this to put down ignorance and elevate virtue.

In different parts of our country, the modes of action intended

to accomplish the great ends to which I have referred, have been
various, and attended with very different degrees of success. It

will be more proper, as well as more profitable, to look specially to

our own doings.

TO BE CONTINUED.

SELECTIONS FROM FOREIGN JOURNALS. V,. t

Eruption of Mount Etna.-^This Volcano after a rest of several

years has again given signs of great internal commotion. In No-
vember the usual prognostics, the drying up of the springs, and the

smoke, gave an intimation of what was about to take place. The
flames were seen at Palermo, a distance of ninety miles in a direct

line. No lava has yet been thrown out.

Novel Artesian Well.—An experiment is now making at the

head of the Brighton chain pier, by which it is intended to obtain

fresh water from below the ocean. It is expected that at the depth
of seventy feet the chalk formation will be reached and fresh water,

obtained.

Ketne's Marble Cement—This is a combination of plaster of
Paris (Sulphate of Lime) and alum. Common boiled plaster it

steeped in a saturated solution of alum and then re-calcined and
reduced to powder when it is fit for use. Although not capable of
standing weather this substance is now attracting much notice from
the beautiful stucco which it forms, resembling marble. It iiSay be
colored by simply mixing the color with the water used in apply-

ing it. The hardness of the substance and its beautiful polish, have
brought it into use for interior decoration.

The Great Northern Steamer.—This vessel built at Londonderry
is upwards of 1500 tons burthen and is fitted with Smith's Screw
propellers, driven by engines of 350 horse power. She is rigged in

all respects like ordinary vessels of similar size, and the steam
power is considered as merely an axiliary to be used in calms, head-
winds etc. This mode of using steam upon the ocean, seems des-

tined to become far more general and for most purposes more eco-

nomical than the use of steam vessels as generally built.
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We are again indebted to Mr. Jos. E. Bloomfield for an analy-

sis of the annual return of the Massachusetts Railroads.

This is the sixth year for which these tables have been made, and

each is of increasing interest as containing the result of more'

experience.

For the American Railroad Journal and Mechanics' Magazine.]

In presenting you with the 6th table of the annual receipt*, ex-

penses, dividends, and cost, of the railways completed in Massa-

_

chusetts, compiled from the reports of the several railroad Com-

panies, for the last six years, to the Legislature, it is to be regretted

there are so few new features to remark on. They have pursued

a legal form in their returns, without reference to detail, and the

ivorking of their roads. The reports however of the Western rail'

road—Eastern railroad, and Norwich and Worcester railroads, give

us tabular details, highly interesting. The cost, and working of the

Western railroad, is placed under the several heads, so repeatedly

asked for in your valuable Journal.—Their publication, and the

form of the table of the superintendents department of the Norwich
railroad are models for imitation.

It will be perceived, the cost of the Western railroad to Albany
from Worcester, is $7,566,791 for 156 miles of rOad—with 14 milet

of turnout—equal to $48,500 Cost per mile.—The Boston and Wor-
cester railroad 44^ miles, has cost ^2,726,102.—Total cost of 200
iriilcs of road $10,292,893. On this road, there were great dcfi-

ctilties to conquer, from thetiature of the ground, runingas the line

r
-

- ' 5 - - - ..--,- f
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does, at right angles, with rocky, mountain summits.—One is east

of the Conneticut river, at Carlton, 906 feet above 'the 6a*c line

of the Boston and Worcester railroad in Boston, the other, at

Mount Washington, between the Conneticut and Hudson Rivers

1456 feet along the same base line at Boston mill dam and 1480

feet above tide water. V "* 1' ;
" ' /^r- '

The desire to press forward a large expenditure, to accomplish

the wish of the statesmen, who planed this magnificient work, has

caused many extra expenses. This is perceived in the cost of depots,

and of land for the right of way. Also in the item of engineering,

amounting as it does to $263,105 or near 61700 per mile. The

item of land damages, with depots and Stations, consisting of 1648

acres of which 118 acres are for 29 depots, has cost $339,716, ex-

ceeding $200 per acre, for 10^ acres to the mile.

This land, for farming purposes, cannot be valued on an average,

to exceed $50 per acre. It has been greatly exchanged in value, by

this road, affording a ready market for agricultural and manufactur-

ed products, yet we find, that the location, prior to the obtain-

ing of releases, or terms, and hot haste with which the work has

been forced through, has cost the company $2163 per mile, for

•• depots, and the right of way,"—although it was considered, at

the commencement of the work, that ample grounds had been tak-

en for depots at Springfield and other points, yet the report states

"they were found insufficient." At Greenbush, in front ofAlbany,

twenty-one acres of land with 1600 feet of front on the Hudson
River, have been secured, and a canal excavated along side of a

Brick ware house 420 feet by 90 feet, with other commodious build-

ings, and wood sheds. Thus in order to manage with economy the

business that will naturally be drawn to this important avenue from

the grain and provisions districts of this state, to manufactur-

ing New England and her web of railways.

The results, the first year, after the completion of the Western

road to Albany, speaks much for this work. With a deficient mo-

tive power, in proportion to the business offered,—also with 15 nriles

of the Hudson and Berkshire railroad, an inferior road, and expen-

sive to opcrate,until their road was completed,the following receipts

must cause surprise even to its friends. It is an earnest of the

business " the directors look forward to this year" on the opening

of our Canal. . ^;/ ,1
;

• They have received for 18,570 through, and 271,866 way #a8sbn-

oERs (the receipts from the way being nearly as on Ij to 1, or

$178,566 way, to $92,850 through) the sum of $266,446. i
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There were 6,211,971 ilons ne«, transported one mile, -"i'

equal to 39,820 tons carried over the whole road, 156
;.: f

miles, or, equal to 1026, through trips with 38| ton« per r
'

trip, this amount is about half the capacity pf the freight
, :>..

engines, over grades of 83 feet. ' : v '
-^ , -v

There were sent from the Greenbush station, ^astr ;
J

ward 170,615. ;:./ :r :;;..-'; -"-^ ^ry-.^t-'r: _r-

Barrels of flour, weighing ;/-^;? 18,341 Tons '" '

Beef; Pork, Butter Cheese etc. 12,347 ** %

Tons 30,688 «^.^;-:^:;^-';.^:^:,.
.,:^;=L

Tonnage from Boston and other

places going West 9,132 producing $246,242

/

Total freight and passengers, $512,688

The expenses of this business (which includes $48,992

tor repairs to the road, and to keep the same in perma-

nent condition) is 52 per cent of the receipts, $256,619

This rate is moderate, compared with the commencement of other

roads in New England. The Locomotives on this road, have run

397,295 miles at an expense of only 67 cents per mile. This re-

sult, with such heavy grades, and with the difficulties they have had
to overcome, attendant on a new work, reflects great credit on the

Directors and agents, and gives, as they truly say, "great promise for

the future."

There is another and striking view, of the amount of receipti

over the Western railroad, compared with the receipts of tolU on
our Erie and Champlain Canals after their completion.

The comparative cost and receipts of tolls, the first* year after,

the completion of those works, 450 miles in length with their feed*

ers, is as follows :

—

The cost of the Boston and
Worcester railroad 44^ miles, $2,726,109

The Western railroad, 117 " $5,814,807
The Albany and West

Stockbridge, 38] " 1,751,984 7,566,791

Boston to Albany, 200 miles, cost $10,292,893

The cost of the Erie and
Champlain Canals 450 miles, was within $8,000,000

The entire receipts from Freight and Passengers 1 842
over the Bost. Worcester $175,674 $186,610
The Western& Albany $246,242 $266,446 $874,984
The tolls the first year, after the completion of the

Erie and Champlain Canals, were - .- .,.. , $566,19
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The fourth year, the tolls were $795,056. The expenses for re-

pairs, agents and collectors have averaged about $1000 to 1200 per

mile per annum on the New York Canals.

It is understood that Massachusetts has about $22,000,000 invest-

ed in railway stock in that State. The railroad investments in

Rhode Island, Maine, New Hampshire and Conneticut equal $5,-

000,000 additional.

It has been represented that Boston owns half of the stock in

(he line of railways, from her state line to Buffalo, a distance of 364

piiles. The cost of this line may be estimated at 820,000 per mile

oi: $7,200,000,—New England therefore has $31,000,000.—judic-

iously, invested, producing on an average of 6 per cent, per ann.

after ample allowances for renewals, steadily improving.

This view is warranted, on examing the result of the average in-

ponje, for the last six years of the three first constructed railways,

radiating from Boston. These roads are too short for economy
in their management. They were biiilt in 1832-3-4 a period when
labor was very high. They could now be constructed for about

half what they then cost.

. Length Cost Expenses for

6 years

Boston and Lowell 26 1,834,893 588,127

Boston and Providence 41 1,782,000 647,852

Boston and Woreestej- 44 2,374,547 rrs,666

Receipts for

6 years

1,391,196

1,499,794

1,594,825

Dividends

6 years

46 p.c.

42
"

41

Average for

6 years

r,«6

7 '< ,

6,8IS

BlileF, 111 5,990440 2,214,645 84,485,815 Average 7,15

The several railroads from the Hudson to Buffalo in this state*

yields from 6 to 12 per cent., with the exception of the Mohawk
and Hudson railroad.

The Canals first constructed in New England, have comparative-

ly,all gone into disuse. This will be the case with the latteral Canals,

in this state, on the introduction of good railways. The Erie canal

from its peculiar location, connecting inland seas, with the Sea
Board, on a remarkable throughfarc, will be an exception. The pol-

icy ofenlarging this work, is beginning to be questioned, even in the

Western district through which it passes. The glory of the un-

dertaking, heretofore carried the Eastern, and Western counties in

favor of the project, without due consideration, any correct estimate

of its cost, or its use, to cheapen transportation, when completed.
Itipay reasonably be expected, that the farmers and traders of our

own state, who witness the success of Massachusetts, in carrying all

classes of bulky produce, at from 2 to 5 cents per ton per mile, and
Passengers, at from 1 to 2^ cents per mile, will not permit the

state to monopolize transportation, for only seven months in the ye;jr,

—thus excluding them from the seaboard market for provisions in

the winter,—the best, both at home and abroad. This too, at a
period, when for pleasure, and with profit, the farmer can attend to

hit own sales, and purchases. If our state restriction on railways to

carry freight is taken off, every month in the year, will be a busi-

ness nionth. .
,H•^..-^.. *-.**t-s»^.j >. ,.4.r-v-ii .?«• ')?-_y-i~,\.^» -^yji

.
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A smaller capital will enable the merchant and trader, to do a

a safer, more certain, and more profitable business, than formerly.

The system of railways, marked out from New Orleans to Port-

land in Maine, and the actual completion of a continuous line of

640 miles of road from Portland, to Buffalo on Lake Erie, will when

extended, through Ohio to St. Louis, prove the best regulator

of domestic exchanges. Railroads are destined to equalize the

value of the currency, at all points of the L^nion. As a means of

defence, they require the fostering care of the War Department,

and patronage of the Post Office department.

In closing these remarks, which I have been obliged to run off

hastily for this number of your Journal, it is proper I should men-

tion, that since the last report, the Boston and Lowell, and Lowell

and Nashua railroads, have been extended to Concord in New
Hampshire. The Berkeshire railroad, 21 miles from the Housatonic

railroad, at the Massachusetts South line, has been completed to

Stockbridge, and put in operation, for the moderate sum of $205,-

000. The Eastern railroad, has been continued from Portsmouth

to Portland, during the last year, while the construction of the line

in Connecticut from Hartford to Springfield, 25 miles, has been

secured, thus proving that the march of the railway cause, in cal-

culating New England, where the extra sagacity of the |>eople is

proverbial, is onward.
The fate of the Farmington, the Blackstone and the Middlesex

canals, should be a beacon to deter us in this state, from the con-
struction of any more latteral canals. We should profit by the

eloquent, and true passage, taken from a report to the Legislature

of Masfsachusetts in 1839, made by a select committee, when having
under consideration, aid to the Western railroad.

The report states, "Railwa?/s have universally created the means of
their own sustenance, and have drawn to their tracks, employmentfor
their motion. If the beneficence of Providence, had hollowed a chan-
nelfrom Boston to the Western Lakes, and poured the floods of those

inland seas, eastward to the Ocean, the blessings would have been too

great for sujfficient gratitude, as they ijoould have been beyond all

computation. The river, swelled by tributary streams, from every
valley, would have scattered wealth along its course. For all practi-

cal purposes, the invention of art, bestows better advantages, andfur-
nishes communication made more easy and certain, than the bounty of
nature could give. During the stern winter of our climate, the rivers
are closed one third of the year with ice, in summer they are exhausted
for nearly an equal period; their navigation is bounded by the hills

that supply their fountains. The railway is neither locked by cold,

nor dried up by heat, nor confined by ridges,—streching out its arms
to every town and village, it may be extended beyond the highland
barriers of water passage, and beyond the Lakes, until its iron bands
clasp together in a net work of improvement, overspreading the whole
Union"

li^^-^H*-"* Very Respectfully,
.'"'-

,
Joseph E. Bloomfibi^d.
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.n>*-S Examination of the Railroad system.

No. IV. : I
-._

, '3

As suplementary to the subject of Financial difficulties we may
notice a topic which should properly have been treated in our last

article. We refer to

The high price paidfor land on our Railroads generally. This is

another of those evils attendant upon the times of speculation, co-

incident with the construction of most of the Railroads in this

country. As a general rule we cannot be far from the truth in

saying that the prices paid for.land were more than double what
would now be gladly received by the same individuals for the same
property. The sums then charged for Railroad right of way were
however always above the current prices for land and were intend-

ed to cover the so called damages sustained by proprietors, whileat the

same time that extravagant compensation for unreal damages, was
allowed, no offset was permitted to be made for any advantages or

benefit to be derived from tljc road.

A few notorious instances may be given of absurd charges which
were made.
When the land taken by one of our main lines of road was ap-

praised, it was given in evidence by one person that if a certain

piece of ground of about 30 acres, of which one only was taken by
the company, were entirely paid for at current prices, and the 29
acres remaining presented to him as a free gift he would not take

it. We believe that suggestion of the Chancellor that this was a

proper subject for an indictment for perjury was not acted upon.

It is also well known that individuals in very many cases hav-

ing purchased lands in prospect of improvement by the Railroad

have charged for damages as much money as the land origirially

cost. It is a fact too that persons have purchased on speculation

the land through which a projected Railroad was to pass, with the

express object of recovering damages.
• After reading these and similar instances we need not be sur-

prised to find that no inconsiderable portion of the original cost of

many Railroads was expended upon the land alone.

Having thus briefly and in a general manner examined the most
remarkable causes which have individually or together operated

disadvantageously upon various works, previous to, and during
their construction—we have yet a few words to say upon the

Management of Railroads when completed. This is a very ex-

tensive field for investigation and might profitably employ the time

of any one devoting himself to the subject. Our design at present

is merely to notice a few of the more remarkable errors and dif-

ficulties attendant upon Railroad management.
The general principles never to be lost sight of are The maximum

of traffic and the minimum of expense. No saving is profitable that

curtails busiftess, and no expenditure is Wise, that does not increase it.

Railroad companies are not to be regarded as mere monopolies,

enriching themselves at the cost of the community—nor as great

philanthrophies impoverishing themselves to benefit the public—^but
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public accommodation and the profit of the company are alike to

be regarded. ^ * V v^'r

When Railroads were first used the accommodation afforded,'

when compared with other modes of conveyance, was certainly \

but small. Passengers were obliged to repair to certain determin- %

ed points, few in number, by means of other conveyances—here
"

stage coaches had the advantage—while steamboats sharing in the

same disadvantages aflforded on the other hand, great room for

travellers and a large number of locomotive comforts. But this

was soon understood and remedied and now no one mode of travel "

.

combines so many advantages and comforts as are attainable by ;;

^ the Railroad system. Similar observations are applicable to the
'

f transportation of goods.

But while all this is attainable it is not always attained, and to

; point out a few of the short comings is our present object. :

:

I
Some time since we took occasion to insist upon the necessity of

f a proper professional superintendance (Vol. VII p. 282.) The -

machinery and management of a Railroad can only be entrusted

with safety to one who thoroughly understands them, and yet un-

like all other comparable works, Railroads are often committed /

to the care of those who really do not understand the tools they use. :

The only valid objection ever offored to them, has been the expense .

i of obtaining engineers as superintendants. We have shown this to be.

an error in the article, referred to above, and at the present time
professional superintendance can certainly be obtained as cheaply '

as any other. But granting for a moment that it cost more, it is

easy to show that the apparent saving is more than made up in oth- V
er ways. The whole machinery and the road itself may be grad-

ually going to decay while the comfortable idea of saving money
is entertained by the directors and stockholders—a great consump-
tion of power may be daily and hourly taking place—that a little

.

reaUknowledge would at once detect—in short there are a thou-

sand w^ays of wasting time, power and money, that none but an -

engineer could discover—and consequently there are as many op-
portunities of saving by the exercise of a little professional skilL

We believe, however, that our doctrine on this subject is coming
daily into more favor—certainly the contrast between roads man-
aged and mismanaged is strikingly evident and the best argument
in our side.

The want of a properly organized police as it is styled in Eng-
land is another faithful cause of expense and accident. The great
length of road in this country is one cause of the insufficiency of
force—but it is not so much the number as the regulation of this

force to which we refer. If an accident occurs are the men em-
ployed so instructed as to their duties as to be strictly automatio
that is, does each man in his place know what he is to do—to whom
he is to give orders and from whom he is to receive them ? Or
even are the arrangements and instructions sufficient to prevent
accident? We think in many cases a negative answer must bo
given to both these question. Upon our mainlines however great

6 -y
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improvements have been made and are still making—and the great

demi-god of our country public opinion has done something, not

by pointing out how abuses may be corrected—for that it cannot

do (notwithstanding Civil Engineering though it does understand

almost every thing) but simply by showing that abuses do exist and
leaving it to the good sense of the directors to devise the means of

correcting them. The locomotive should be the type for all in-

ferior agents on the Railroad—never leaving the track—always
going when started—stopping when checked and ever in full career

$Hbiect to the power of the brake—or even reversing the motion
when required—finally silent when not active. There is but one

departure from the analogy they must be civil—^getout of the way
of others, and not like the locomotive make others get out of their

yjay.

At first high prices were thought to be necessary as a renumera-

tion for the great outlay upon Railroads. This notion is now al-

most universally discarded, either from the good sense or dearly

l:>oiigbt experience of directors. So much improven:>ent in this

respect has been made and we have said so much upon the subject

oflow fares that the subject may be dismissed without further no-

tice, with but one remark. AVhen different classes of ears are main-

tgoined the highest class should never be above the means of a large

i^umber of travellers, or otherwise an empty car or cars will be the

vesult, and ill will towards. the company into the bargain—at the

same time all classes should be comfortable, decent and clean. The
usages of our country and the good sense of managers will soon
bring these things to the proper order.

» Punctuality is the cardinal virtue upon Railroads. No expense

16 extravagant that maintains it, and no line will flourish that does

not faithfully observe it.

Finally the comfort and convenience of passengers is to be pro-

cured in every possible manner. With them a Railroad defies all

competition ; without them, every other mode of conveyance will

he preferred. The details upon this point are so numei'ous as to

prevent even a notice in a single article. We give below extracts

from Lieut. Lecount's Treaties on Railways, which we particularly

commend for the spirit in which they are written.

Several of the improvements there suggested have* been intro-

duced into this country, others of a similar nature have originated

here, but there is room for the more general adoption of such com-
f9i>(s.

We have throughout this subject rather spoken of what ought
to be than what has not been. It is sufficient to observe that in-

attention to these points has been a source of loss to many com-
panies—but as we have already remarked, experience is rapidly

suggesting improvement which we hope before long to see carried

to an extent which will prove beneficial to the public and profita-

hle to the Railroad Companies.
" Directors of railways out of very large towns, should always

bear in mind, tl>al those upon which the puWic find most accommo-



dation and attention to their wants, will, in the long run, carry

away all the pleasure traffic ; and there are many things yei re-

quisite in this respect. We may instance the regulations (April

1838) for the London and Birmingham railway, that no person can

come into the station to see their friends off by the train. This is

positively inhuman, and by what process such an insult to the pub-

lic can have been allowed to come into operation, we know not.

Infancy and age, sickness and imbecility, are alike disregarded

;

and any one who wishes to see husband or wife, child or friend^

to the moment of their departure, has no means of doing so but by
taking a ticket to the next station on the line. When a thing is so

palpable a monopoly as a railway will in general be, and as that

railway in particular is, care should be taken not to show it. O*
the same railway the charge for dogs is monstrous, namely, ten

shillings, which has been exacted even for a lady's lap-dog, carried in

a muff. Such regulations as these will drive all those from the

railway who are not obliged to travel on absolute business ; and
with an expenditure of five or six millions, (and another line now
in the courseof construction will most probably exceed the highest

of these sums,) every thing that can be done to procure traffic will

be necessary, instead of throwing it away. Dogs are not so often
required to be carried, and when they are, should be taken at a
reasonable rate, and in proper boxes made for the purpose, not
locked up under the seats of the second-class carriages, at the risk

of being stifled ; and when the owner goes at the same time, no
charge whatever should be made.

\ " Ifa reasonable time for refreshments cannot be allowed, and if
the necessary viands for breakfast and luncheon are not provided
at the stations, a refreshment carriage should be fitted up for those
who choose to take any, which might very simply be done with a
stage in sliding parts to lead to it, or the carriages might be made
high enough to walk in, and have a communication from one end
to the other of the train, as is done on some of the American rail-
ways, the passengers sitting along the sides. This would enable
every accommodation to be afforded, including portable water-
closets. These American carriages are often 60 feet in length, supi
ported by friction rollers on two four-wheeled trucks, to which
they are fixed by central pivots, allowing the wheels to accommo-
date themselves to the curves; and they are also well warmed
with stoves. A smoking carriage might also be fitted up, as this
habit has become almost a necessary of life with many people

;

It should be placed last in the train, except horse boxes and empty
private carriages, and no platform should communicate with it, nor
any connexion exist with the other carriages." • • ' ^;^.

What we look to in recommending these accommodations is,
the number of persons who would take advantage of them, purely
tor recreation

; and we are convinced that no inconsiderable sum
ofmoney would be tured into the cashier's hands at the year's end.
Many other conveniences might also be contrived on a similar plan,
^-arriages might also be reserved entirely for ladies, which would
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form no inconsiderable accommodation in many instances ; also,

for outstations, a first, second, and third-class coach may be made
in one carriage. Sick carriages would be another great conven-

ience. These might be fitted up in compartments holding two
persons each, that is to say, the invalid and his attendant, with a

communication to a compartment containing a portable self-acting

water-closet. How many persons under the affliction of severe

illness would gladly pay double and triple the usual fares for such
accommodations as these, whilst the cost to the railway company
would be trifling in the first outlay, and amply repaid again with
grateful thanks ?

"By the use of the sliding stage along the carriages, and still bet-

ter, by the before described arrangements in America, all the pas-

sengers might be accommodated with access to an apartment con-

taining a portable water-closet, the gentlemen being on the one side

and the ladies on the other, and a certain sum being paid for the

accommodation, say sixpence, on the fare of each person. No
complaint could ever be made of this small charge, and it would
amply repay the outlay. Having a means of communication from
one carriage to another, is a great desideratum in many respects

;

and as it is perfectly practicable, it is to be hoped that the march
of improvement will not cease till it is obtained. In road travelling,

a passenger suddenly taken ill, or from any other cause, has noth-

ing to do but to put his head out of the coach window and make
his wants known ; the coach can be stopped, and he can receive

the necessary assistance. But how diflferent is the case in railway

travelling ? There, unless he has by accident a seat just under the

guard, he might exert his voice in vain, and could by no possibility

receive the least help if he was dying ; in fact, the more he want-

ed it, the less able would he be to endeavor to obtain it."

" It may be thought that the number of travelling invalids would
be so few as hardly to pay the expense of such carriages as these.

Setting aside the want of humanity in such an argument, the pub-

lic have a right to demand some kind of accommodation in this re-

spect, railways having driven from the roads those long established

conveyances in which the passengers could be allowed to stop and
administer to the wants of nature when imperative, and replaced

them by another system, which, great as are its advantages, is cer-

tainly in this instance a deprivation, and liable to be a cause of
much bodily suffering. Besides, it is not the number of invalids

who are obliged to travel, but the number who would travel, both

for business, health, and pleasure, if they could have the means of

doing so with safety and convenience. How many would be hap-

py to avail themselves of such a mode of conveyance, at almost any
price ; whilst for the poorer sort of passengers a cheaper carriage

might be constructed, which would answer the desired end at very

little niore expense than the usual second-class coach."

"As nothing which can minister to the comfort and convenience
of the public, ought to be neglected, in the organization of a rail-

way, not only as a payment due from these monopolies to the

\



1
American Marine Steam Engines 4te

community at large, but as the readiest means of their producing

a remunerating profit on the enormous outlay which is required

for their construction in this country, means should be provided

at each terminus where the passengers would be able to obtain

every accommodation. In the usual course of things, the termini

will generally be at some little distance from the towns, in conse-

quence of the additional expense which would be incurred in the

j^' purchase of land, if they were taken to a more central situation.

From the continual concourse of people at these termini, new build-

ings will gradually begin to thicken in that part of the town, and,

in a few years, habitations will begin to embrace the railway sta-

tion on all sides. Inns and shops will be amongst the earliest of

these erections ; still this will be a work of time, and will little ac-

cord with the impulse given to the mind by railway travelling."

" It will therefore be highly advantageous, both to the proprietors

of the railways and to the public, if the directors provide for the

accommodation of the passengers, simultaneously with the opening
i. of their railway. The expense will be small, and the profit may,

with the utmost certainty, be reckoned on as equal to that of any
other portion of their property. A building should therefore be

erected on a convenient spot, adjacent to the principal stations,

which should afibrd to each class of passengers the means of ob-

taining refreshments in that manner to which their habits and sta-

tion in life have accustomed them. Such buildings would admit
of considerable architectural display, and, if it should not in any
case be thought advisable to include their cost in the general out-

lay, they may be a separate jointstock speculation, the shaifes being
offered, in the first instance, to the proprietors of the railway shares

as was done by the London and Birmingham railway company."

%;.''r,'' *>''.y;> ?.

The January number of the Civil Engineer and Architects Journal con-

tains the following letter from a New York correspondent with remarks

by the Editor. We give the whole as representing in a fair manner some

of the main points at issue between English and American Engineers

—

and also, as conveying, considering the circumstances, a very handsome
compliment to our fellow townsmen Messrs. Stillman & Co.

It does not require any assertion of our own that to convince American
Engineers, that the engines of the S. & Co. display more originality and

real improvement than the English marine engines which we have had
an opportunity of examining in our own waters—for these latter are gener-

ally speaking strikingly devoid of any exortifications of the old places.

American Marine Steam Engines, ^v; ,

Sir—A late number of your Journal contained some remarks concerning
American Marine Steam Engines, which were in a spirit very unlike the
usual tone of the English press in descanting upon "Brother Jonathan's"
available genius in such matters. Candid, fair, impartial criticism, no
matter how close it may chance to " cut," will do much towards removing
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those mutual prejudices which unhappily exist to such an extent, that the

mere imprint of " American or "English," is oftentimes of itself sufficient

to place the merits of any work without the pale of respectful controversy.

This should not be ; there is not the least of necessity or of policy in hie-

ing thus deprived of the benefits of each other's experience; as advantages

in some shape or other, most undoubtedly belong to each, and only require

to be known in order to be secured. As an illustration, might be adduced

-the acquaintance already formed through the establishment of your Trans-

atlantic Steam Navigation Companies. One or two instances will suffice.

In the English marine engine we see a connecting rod 15 feet long, and

10^ inches diameter, subjected to the same direct stress with the connecting

rod of the American engine, and which is 24 feet long and 6 inches diam-

eter; two thirds less in flr6a,and one third greater in length, and yet perform-

ing equally well the same labor ! By this, we are taught, that while the

English engines are certainly at one extreme, we are probably at the other.

Again; the Great Western, if you please, comes over here with decks as

"clean" as a " man of war," and returns with the singular notion, that on
her quarter deck, can be erected, at a trifling expense, a sa'oon equal in

every respect—and superior in many—to the one below, and making an
addition to her accommodations equal to one third of all her cabin room
below deck

!

Notwithstanding the unequalled degree of perfection to which steam na-

vigation upon our rivers has attained—excepting, of course, the great river

of the west—the impression is very prevalent abroad, that in the attempt to

compete with the *• Lion of the seas," we shall be found wanting—an im-

pression unfortunately, most consistent with a certain illegitimate specimen

of '"Yankee enterprise," which has recently visited your shores. We think

however, that the time is not far distant when, with a ship exceeding in

length the ordinary proportion, with engines having greater length of stroke

so as to admit of working steam at a greater pressure without adding weight

. to the working parts, with paddle wheels large in diameter, very narrow
and making revolutions not less than 20 per minute; and with boilers

adapted to a pressure of 151b., to 20lb., we shall be able somewhat to "shor-

ten the distance" which separates us from the "land of our fathers." Cer-

tain it is, that our ship-builders and engineers will not be satisfied with a
. steamer which will require, for a passage to Liverpool, more than ten days
.of good weather.

You were pleased to notice in a favorable manner the engines of the

;5panish steamers Regent and Congress, built by the late firm of Ward,
Stillman & Co., of the Novelty iron works, New York, and to intimate a
wjsh to have the details oftheir arrangement. In answer to which, I take

pleasure in sending to you a detailed account of those vessels, together with

•o much of a drawing of their engines, as will answer the purpose of your
(inquiry, and which. I am authorized to do by Messrs. Stillman & Co.

Vessels :

—

Length on deck ,
, Breadth - .

Ditto at water line -

> Depth of hold

Draft of water
Burthen

Frame of white oak, live oak, locust and cedar. The floor of white oak
^.laid close 9nd caulked inside and out. Planked with, white oak ; fastened

Feet
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throughout with copper thorough bolts, composition spikes and locust tree-

Rails, •', *'rf-\\/ /;^-Y..-.. ^-.^;;:/;--; :-;. .

Engines:

—

*

; i ;' , l^^t^"-

'

Diameter of cylinders 42^ inches. -•;
. : f*

Length of stroke 4 feet 7 inches. ;; ^^: -.

Diameter of paddle wheels 1 S feet. -

Length of board 7 feet 6 inches, and width 2 feet 6 inches.

Pressure of steam lOlb.

Number of revolutions per minute 26.

Total weight of engines; wheels and boilers 100 tons.

Two copper boilers 22 tons.

Length of boilers 14 feet, height 9 feet, and breadth 8 feet. ^

. Total of fire surface 1400 feet.

. Speed of vessel 10 miles per hour. ."

. Cost of vessel, engines arid boilers, about 15®,000 dollars.

It would be trifling, I fear, with the patience of your readers, to enter

itito a detailed description of the drawings, representing, as they do—with

one or two exceptions—but an "old acquaintance," the "side lever engine;"

the principal deviation from which, is the steam valves, and perhaps the

air-pump bucket. The valves are shown in the section in the same posi-

tion as in the drawings you refer to as having received, and which has re-

cently been published in the London Mechanics' Magazine. As to the

merit of this arrangement of the valves I Avill not now offer an opinion,

except that they are not generally used here for large engines.

As English engineers—either from strict fidelity to the opinions of Watt
or from much actual experience—have held us guilty of divers "barbar
isms," in our substitutions for the use of the " slide valve," I shall make
thirmatter the subject of another communication, accompanied with a sketch

©f the most approved form of the "double" •r "balance valve." v .; e :?'

The bucket of the air-pump, as shown in the separate sketch, for aught
I know, may not be peculiar to this country, nor is it universally adopted

hfcre ; it has been found, however—in situations where the condensing wat-

er is free from sand—to be far more efficient and durable than any other
in use.

The "bilge injectioDj" shown near the bottom of the condenser, is here
thought to be an essential part of the engine of every steam vessel. And
instances have occurred in which the use of it has been attended with the
saving of much life and property.

With your permission, I will from time to time furnish your readtts-

with notices—accompanied with drawings—of such improvements in

American engineering, as maybe thought interesting, or of such of its feat-

ures as are not familiar to our transatlantic brethren generally.

vi, r 1 am, Sir, &c., •
r

New York, July 1842. F. W. S.

IVi our Journal for June last, we noticed that the Spanish government
had ordered, and obtained from New York two war steamers, named the
" Regent" and " Congress," and in commenting thereon we observed, we
wished some further information before we give any opinion on the sub-

ject
;
we were favored with a lithographed external view of the engines,

but we desired to look below the surface. Our wish has now been Com-
plied with, we are in possession of an apparently perfect section of the en-
gines of the Bc^cn/ and Cong^ress steam ships, together with F. W. S's. re*

marks thereon, and which we now publish. We thank him, and think, if

his intentions are supported by engineers of the Old and New World, ie
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will do much towards the explosion of prejudice, the extension of knowl-

edge, and general good of mankind ; that we heartily co-operate in lhi« view

we plainly avow, as in fact our remarks in our last December number ful-

ly prove. We are, therefore, surprised at the opening paragraph of our

correspondent, and we are unconscious of having admitted any thing into

our columns which could offend his taste. If we have descanted upon
• Brother Jonathan," it was more in playfulness than anger, not as an op-

posing race, but as descendants of one common stock, to which genius is

common. We think, however, our correspondent's reprehensions are mis-

applied, as we do not recollect using the phrase he complains of With
this exordium we at once proceed to an analysis and consideration uf the

engines of the Recent and Congress.

The engines are of the beam kind, and scarcely to be distinguished from

those of the Megera by Seaward, published by Weale in his Tredgold, pi.

49, vol. 2. The architecture is very similar to the engines of the Tiger.

by Edward Bury. (See Tredgold, vol. 2, plates 1 10 and 110 a. In one

point they differ, in the use of circular valves instead of the D or Murdock
slide, and in this it resembles another emanation of American intellect,

calledthe Royal William (now Isabella II.) which made the voyage to

England in 1832, and subsequently figured in the Spanish war.

The cylinders are 423- inches diameter and 4 ft, 7 in. stroke; at 26
strokes or 238 feet the power is equal to 7li horses each, or 143 horses

collectively. This is nominal power as calculated by the rules of the late

Mr. Watt, applicable to steam of 2j or 3 lb. per inch, but in this case we
have a pressure on the safety valve of 10 lb. per square inch, so that the

actual power will probably be 150 per cent, above this, depending entire-

ly upon the expansion used, and we may further observe, that with a suit-

able arrangement, circular valves may be made to produce any degree of

expansion, at pleasure. The *ir pump is 22 inches diameter, and about

2 ft. 6 in. stroke, = a content of 6 6 cubic feet. Cylinder 42^ in. + 4 ft.

7 in. long = 49 46 feet content, which divided by 6 6, makes the cylinder

75 times larger than the pump, just the usual proportions of English en-

gines. The condenser is 2 ft. 5 in. fore and aft, 3 ft. 5 in. in width, and 4

ft. high, with proper deductions is equal to a content of 24 cubic feet, and
715 -r 24 = nearly 3 cubic per h. p. The circular steam valves are

11^ in. diameter = 10386 area, the eduction valves are 10 in. diameter =
7854 area, or rather more than a square inch per horse, a very ample al-

lowance, and much exceeding Mr. Watt's rules, as will be seen by refer-

ence to Farey and other wprks, but taking into consideration the increased

density of the steam employed, is judicious, and about on a par with modern
slide valve practice. Our correspondent is wrong in supposing that Eng-
lish engineers have adhered to the slide valve " from strict fidelity to the

opinions of Watt." It is otherwise; they have departed therefrom and
followed Murdock, his disciple, who patented the D, triangular, or other

shaped sliding valve, in his specification of 1790 (See Farey, p. 677.)

We are at a loss, also, to find any novelty in the construction of the circular

valves ; they appear to us precisely similar to those used by Mr. Watt* in

his engines of 1808. He used circular pipes, and here we have rectangu-

lar passages (See Fare}', plate 20. ) We are equally obtuse respecting

the air pump, of which we have an isometrical drawing, and can find noth-

ing new therein
;

if our correspondent alludes to the packing ring similar

to that of the piston, we may say that system has been followed in this coun-

Or ratlicr his successors Boulton and Walt. Mr. Watt retired from buaincss in 1600.
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since the year 1826, perhaps earlier. The bilge injection is in the same
category.

There is merit in the adaptation of a double beat expansion valve,

though it is byno means new and we think we can suggest an improvement as

the lower face can never be tight. The other parts of these engines are so

much like the best English practice, that it is needless to pursue the in-

quiry farther. The space occupied in the vessel for each engine is 16 ft.

fore and aft, and about 5 ft. 9 in. over the main beams.

On the whole, we think the engines of the Regent and Congress to be
highly creditable to Messrs. Ward, Stillman & Co. of New York, by whom
they were manufactured, not only as evincing considerable judgment in de-

tail, but more so, in their selection of the common beam engine, which,
after all, appears to be the best kind yet produced.

Extract FROM Address

Delivered at the close of the Twelfth Exhibition of American Man-
ufactures, held hy the Franklin Institute of the State of Pennsyl-
vania, for the Promotion of the Mechanic Arts, October, 1842 ; by

A. D. Bache, LL. D., Prof, of Nat. Philos. and Chem. Universi-

ty of Pennsylvania. -
, /

CONTINUED FROM PAGE 32. / " ^
'"'

-

What have we done to advance the progress of the useful arts ?

First, what have been the results of our exhibitions? The same
which experience all the world over has shown to result from them.
But will it be said by any one, however enthusiastic, that the con-
trast between the meagre show in the Carpenter's Hall, at our first

exhibition, in 1824, and the brilliant display which is just now ter-

minated, is due to these exhibitions, or to those in Philadelphia,

New York and Boston, combined ? Let us reply by another ques-

tion. Would we, or would we not, have arrived at the same point
without- these annual or biennial shoVs? I answer unhesitatingly,

No ! It has been remarked of exhibitions of specimens in the arts

elsewhere, that though the same artists produce the specimens, there

is a steady improvement in them. The taste of the public is im-
proved by them—the taste of the artist is elevated. So, here, ob-
serve from year to year the growth in taste of the judges of the

different articles submitted at the exhibition, and of the depositors,

who are the venders of the manufactured articles. What a power-
ful reaction must be produced by thus furnishing the vender with
the means of accurate comparison, the conclusions from which he
may communicate to the manufacturer. Observe the public gener-
ally, how the admired articles of one year are the rejected of the

next ! Listen to the remarks made upon those branches of indus-

try which are stationary. To deal with history instead of what is

present ; turn to the exhibition of two years ago. Take a branch
of manufacture then dead, and compare the effect produced by the

well preserved mummies of specimens, though carefully washed and
well placed for show, with the results of their first living appear-

7
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ance. The glazing and gilding are untouched, the colors of the

painting are as bright as ever, the designs just as tasteful as they

were when first exhibited ; but the taste of the public is improved
the specimens are returned to their cases, their interest for the fu-

ture is purely historical—they are deposited among the archives of
the arts. The influence of this improvement in public taste alone

is not to be rejected.

It is obvious, then, that there are reasons why exhibitions should

contribute to aid that which requires other causes to support. If

they neither form the foundation of the building, nor yet its super-

structure, they serve to determine its shape and the arrangement
and distribution of its parts.

The influence of the medals and certificates awarded at these

exhibitions is much undervalued by many, who, looking merely at

their intrinsic value, consider them, as so much silver or paper.

They would value in the same way expressions of esteem as so

much breath. The great dramatist has sufficiently held such per-

sons up to ridicule by putting their argument touching honor in the

mouth of that impersonation of all that is ludicrously contemptible

—FalstafT. These testimonials have, however, a value in dollars

and cents, which, though /cannot precisely estimate it, others may.
Those who know enough to be aware of their own ignorance, look

to others who have knowledge to guide their opinions. Thus the

opinions of the judges, expressed at the exhibitions, become the

guides of many and many purchasers, who seek or reject, not ac-

cording to their own judgments, but according to the decisions of
the Institute. Rely upon it, these exhibitions and the premiums
awarded at them, have a powerful action upon the consumer, the

vender, and the manufacturer, and through them upon the arts.

These periodical exhibitions are times of high excitement in the

Franklin Institute. The public is called in, and the members are
their entertainers. The fly-wheel of the institution appears to* have
been thrown out of gear, and tfie motion is rapidly accelerated. It

could not exist under a long continued action of this sort. Why
should not provision be made in the ordinary and regular working
of the Institution for a constant exhibition ? Why should all these

products once collected be dispersed, never again to be re-united ?

Like the Conservatory of Arts, of Paris, or the Trade Institute, of
Berlin, we should find such a collection a chronicle of the history

of each art in our country. As in the Polytechnic Institute of
Vienna, we should find by the side of models and machinery, the

raw materials and products of our manufacturers and arts, from
the date of their introduction, or use, to the day of exhibition.

Were our Sovereign prepared to erect the piles of the Conservato-
ry or of the Polytechnic school, we should easily find articles to fill

their ample halls,—and is it impossible that this should ever be ?

Look at the structures raised by the public for education. Who
would have believed forty years ago, that such would now exist 1>y

the means which have raised them ? Voluntary association may
do much, but not everything. The desire to accomplish this, among
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other purposes, led to the attempt to extend the accommodation!
of the Institute in 1835. Perhaps under other circumstances we
might have succeeded. Had the tide continued to rise, instead of

beginning to fall, we might have passed the shoal, and found our-

selves in smooth water on the inner side. We may now be satisfied

that having ventured much for a great good, we are stiU safe.

This branch of our Institute must bide its time. Meanwhile, the

exertions of the Professors and members are forming the nucleus

of cabinets of models and products of the arts, which promise to

become of value ; and the steps taken by the Managers to obtain

from depositors specimens of those articles which take premiums
or certificates, where the nature of them admits of it, will, if met
in the spirit of liberality by the contributors, soon secure a useful

and large collection. How interesting a view would have been
presented of the progress of American aris, had such specimens
been collected at all our Exhibitions ! And while on this theme,

does not memory call before us one dear to the Institute, as among
its earliest friends, its founders, its first Professor of Chemistry,

who made the earliest beginning of our cabinet of arts and manu-
factures, whose zeal and judgment connected him with our best and
most useful efTorts^-though removed from us by death, he lives in

our affections, and his name will be perpetuated in the history of
our Institution. We already begin to have a history. Already
the obelisk is raised, upon the base of which the names of the use-

ful, zealous, and able, among the members of the Franklin Institute

are to be inscribed at death—that tablet bears even now the names
of Keating and of Ronaldson.
The awarding of premiums for inventions, though distinctly dif-

ferent in part of its operation from similar awards for the best

specimen of any art, owes its efficacy to the same principles. It

is not the value of the prize, but the value of the opinion, which
causes the inventor to submit his designs for examination. This
consideration of inventions forms part of the every day business of
the Institute. Formerly it was done by the Committee on Inven-
tions, and now by the Committee on Science and the Arts, formed
by the voluntary association of the members of the Institute. The
time and capital which have been saved to projectors, and to those

who furnish them with means, through this Committee, arc not the

least important. of its results. Men who were flattered at home
with the idea of being Fultons and Watts, have found thalt, after

all, Fultonism is not so easy of attainment, and those who were
prepared to embark their means in schemes, have been saved both
money and chagrin. Our countrymen are yet favored, occasional-

ly, with the novel and astounding sight of vessels torn to pieces by
the destructive agency ofgunpowder, fired by the also novel meth-
od of a wire, heated by means of a distant galvanic battery—and
all at the expense of the United States. With the explosion of
nnexplodable boilers, or of some old fashioned way of preventing
this catastrophe. These things merely indicate, perhaps, a plethora
in the National Treasury, or, perhaps, that all knowledge is not
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given instanter, upon being elected even to high political stations.

But, seriously, the award of the Scott's legacy medal and premiums,

which our City Councils have delegated to the Franklin Institute,

is the source of much usefulness, and, coupled with the opinions)

given by the practical and scientific men who are united in the

Committee of Science and the Arts, has worked good to the arts,

their cultivators, and their patrons.

In nearly all the institutions abroad to which I have referred, the

publication of a journal in which to record inventions and improve-

ments in the arts, and discoveries in the sciences which bear upon
them, is regarded as of high importance. It is obvious, indeed,

that this is the only effectual mode of diffusing a knowledge of im-

provement over a wide space. In days gone by, the mechanic of
Continental Europe passed part of his appreticeship in wandering
from place to place, to practice his art, as a means of support, a^d
gathering the improvements which might have been made in it,

to turn to account on his return home. Now the Journal brings

to his door the improvements of the most distant places, with all

the rapidity which steam navigation and railroad transit can give.

There can be no doubt that of all the means of usefulness of the

Franklin Institute, the publication of its monthly Journal is most
widely operative. Its readers find a chronicle of the ingenuity of
our country in the patents recorded in its pages, while they find

the wheat separated to their hand from the chaff, winnowed by the

labors of one who brings knowledge unsurpassed in this depart-

ment to the execution of his work. Copious extracts from foreign

journals convey the improvements of Europe to our mechanics
and manufacturers, while original articles from our own mechanics,
engineers, and men of science, contribute their full quota to the

interest and usefulness of the work. It was early determined by
the Institute that such a journal must be maintained, and the pres-

ent periodical, originally commenced by the Professor of Mechan-
ics, was adopted. The expensive nature of the work, its low price

and the limited support which it was likely for many years to re-

ceive, forbade the idea that it would be a money-making under-
taking ; and the Institute has been satisfied to support it, as a means
of usefulness, at a small annual loss in money. But, for a feature

characteristic of the enterprizes of the Franklin Institute, there can
be no doubt that this undertaking would have been onerous.
•Whenever a line of labor likely to benefit the public has been point-

ed out, and a scheme for rendering it available has been well ma-
tured, members have been always found willing to devote their

time to its successful execution. It is thus that men engaged in

laborious occupations, in which their time and talents are money,
have devoted themselves, day after day, to labors enjoyed by the

Institution, without looking for any other reward than that of be-

ing useful. It is thus that the pages ofour Jornal are supplied with
materials, original and selected, (some requiring the labor of trans-

lation from foreign languages,) by the generous labors of collabora-

tors, whose zeal is tried by the monthly repetition of its exercise.
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With all these resources at command, the Institute is still obliged

to look to the benefit of this work to the mechanic, as a motive to

support its expense, and to wait, in this as in some other enter-

prises, the time when a greater intelligence in our country at large

and increasing resources, will fully repay the pecuniary outlay an-

nually made.
One branch of the labors of the members of the Franklin Insti-

tute has, I believe, no precedent in any similar institution—I mean
that of original investigation and research. The Institution thus

aids to advance as well as to diffuse knowledge. Of the experiments

of the Committee on Water Power, one of the highest living au-

thorities (Mr. Rennie) has spoken in terms of the highest praise.

The results of the experiments on the explosion of steam boilers

have contributed strongly to turn attention away from imaginary
sources of danger, and to fix them upon real ones. The conclusions

from some of the more refined and difficult experiments, are quoted
in quarters which cannot be suspected of either local or national

partiality. These various researches, together with those on the

strength of materials, must ever remain a monument of the industry

and zeal of the early members of the Franklin Institute. They
furnish a claim to public favor and support that no similar institu-

tion can justly put forth.

From these extended schemes, in which the members of the

Franklin Institute are only incidentally partakers with the public

in the common good effected by their instrumentality, let us turn

our attention to the special means of promoting the mechanic arts,

through the intellectual cultivation of those who pursue them. In
the infancy of science, every experiment led to a discovery, and
the art offered a scarcely less fertile field than science to their cul-

tivators. Now discoveries in science and improvement in art, are
the result of well directed trains of observation, experiment and
thought. To direct these, the arts call in the aid of theoretical

science. Besides the general cultivation of mind to be derived
from pursuing any branch of knowledge, in the sciences of mechan-
ics and chemistry are to be found those principles which alone are

safe guides to improvement. It will, perhaps, hardly be believed,

but it is, nevertheless, true, that not ten years since there lived in

our city an ingenious man, who wasted his time and substance,

and the resources of his family, in a pursuit after the perpetual mo-
tion. How many such disastrous results are prevented from year
to year, by the application of principles taught in the lecture room,
may be inferred from the number which require the additional

nipping action of the Committee on Science and the Arts. Besides,

the lectures upon mechanics and chemistry, which constitute the

frame-work of our system, the filling up of architecture, mineralogy
and mining, has been supplied by the voluntary contributions of
members distinguished for their knowledge, and for their powers
ofcommunicating it ; and even kindred branches of natural history
have been, from time to time, furnished from similar sources.

It has always been the liberal policy of the Franklin Institute,
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vrhile retaining the control of the institution where, from its nature,

the control should be retained—in the hands of mechanics—to call

in the talents of other professions to their aid. While by the con-

stitution, two-thirds of the Board of Managers must be manufac-
turers or mechanics, every citizen is free to become a member. No
co-operation is spurned ; and in return, knowledge, time, and tal-

ent, of various kinds, are at the disposal of the foster mother.
This saime liberal principle of action shows itself in the very mod-
crate requital expected for all the privileges bestowed, by which
.membership m the Franklin Institute is placed within the means
furnished by the deposit of one cent for each of the working days
.of the year. Exclusiveness is absent from each and every depart-

ment of the Institute, and to a degree which, to those who believe

such establishments are raised and must be used for the benefit of
certain cliques, and the propagation of certain individual influences

is almost startling. What would be thought of raising a voluntary

committee of the members of an institution, the annual contribu-

tion to which of three dollars makes a member, to consider impor-
tant inventions and improvements in the arts. Such a thing, the

advocates of cliques would say, must lead to confusion. A volun-

tary committee is wholly uncontrolable—and so it should be. Just

such a committee—just so uncontrolable—has existed and flourish-

ed in the Franklin Institute for several years, every member being
at liberty to join it who is willing to perform the labor required of
him. I do not think I overrate the importance of this association

of members, when I place it next to the lectures. The library and
reading room are no doubt more extensively useful to the members;
but the knowledge acquired from books and experience, which is

called into action in such various ways, and on so many occasions,

in the Committee on Science, and the opportunities for intellectual

^culture afforded by calm investigation, by cool, but earnest, dis-

jcussion, and by the appeal to experiment, are so practically improv-

ing as to rank above all passive means of cultivation.

Besides the Lectures, the Library, and the Committee on Science
•the Monthly Conversation Meetings serve as rallying points—as

.opportunities of giving instruction or of being instructed in the

^scientific or mechanical novelties of the day. In a large metropolis

(like London, it is always possible, during at least a part of the

year, to obtain materials for even weekly meetings of this sort. At
the Royal Institution of London, there is an informal lecture at

ieast once a week, corresponding somewhat to our Conversation
Meeting. If we could concentrate here the novelties which in our
country find vent through various channels, we should be able to

carry on these meetings with more spirit than is now done. In
iho meantime, they are often both agreeable and useful, and, doubt-

lei3, will be kept up with occasional intervals.

While thus providing for the improvement of its members, the

Franklin Institute has not forgotten their families, their wives and
slaughters, as well as their sons, wards, and apprentices. When the

lectures of the Franklin Institute first commenced, ladies were not
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in the habit of attending lectures—in other words, 'custom most

ungallantly excluded them from opportunities of intellectual amuse-

ment and advantage. The Institute has turned custom out of the

doors, and taken the ladies within them.

. A series of schools for youth at one time entered into the plan

of the institution. Of these, the drawing school alone is still kept

up with an efficiency and advantage which command patronage.

I have very little doubt that had not public education taken the

new position it now occupies in our city, these designs of the Insti-

tute would have been extended. The sovereign has tiow awaked
to the advantages of supporting public schools by public means,-

although not yet fully prepared to push the principles upon which

they are based to their utmost limife

Among all these means of usefulness, there is no School of Com-
merce and the Arts like the Polytechnic Institution of Vienna, no
School of Arts and Trades like the Berlin Institute, no School of
Arts and Manufactures like the Paris Institution, The establish-

ment of a School of Arts has been a favorite project with the Frank--

lin Institute, but thus far has scarcely passed beyond a project ; at

one time on the point of receiving aid from the Commonwealth, at

another almost put in operation by individual enierprize. This
object requires means, and these we have not at our disposal.

Will public opinion ever so far 'ripen as to furnish these means ?

This is an interesting inquiry. I have heard it remarked by more
than one person conversant with the minutiae of the institutions of
Philadelphia, that all the enterprizes for the diffusion of knowledge
are supported by a small portion of our population ; and yet they
are intended for the ultimate good of all, and should be supported^
by the whole community. There was no doubt a time when the
idea of paying for the support of a fire department would have
seemed preposterous, and now we quietly pay for insuring our
fiouses, and then in addition, a portion of our taxes goes to furnish
the means and appliances for extinguishing fires. What would we
think now of supporting a fire department entirely by voluntary
contributions ? So public opinion oscillates from one side to an-
other. What is at one time impossible, at another is firmly estab-

lished as the general usage. Where shall we draw the line between.^
that which is to be supported by general assessment, and that by
particular contribution ? Shall the principle he that, what isfor the
good of the whole, shall be supported by the whole ? .

It has been long established that the poor must be instructed at
the public expense. It is found cheaper to educate the m.asses than
to pay for the fruits of ignorance. Besides which, christian char-
ity cares for the souls as well as the bodies of men. But the scheme
of public education, free to all, is, even now, and in our own coun-
try, very imperfectly understood. Indeed it may be doubted if the
public are yet prepared fully to follow it to its consequences. We
began, in this country, after the example of the old world, to endow
mstitutions for higher education, universities and colleges. Then
Nve found tlwU this ^w beginning to build the house at the top. We
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turned and established schools, common schools, and occasionally

a high school. And now the foundation and superstructure have
no connexion. Is not this all wrong?

It we want precedent for a different state of things from the old

world, we can find it, and so be borne out by experience, as far as

institutions trammelled by feudalism can be guides to us. The so-

called University of France includes all public institution within
its organization; the highest and lowest are free; why not the
middle ? why not all ?

But it may be said we agree that that which shall benefit all shall

be supported by all. We agree that education shall be put upon a
truly republican basis, that all the schools, from the lowest to the

highest, shall be supported from the public purse, that a wider range
shall be taken than now in education, and yet the whole shall be
supported by the public. But you go further, you ask that institu-

tions for the benefit of certain classes, by name merchants, manu-
facturers and mechanics, shall be supported or subsidized from the

public purse. These classes certainly, in my view, make up no
small or unimportant portion of our community. They are surely

not so few in numbers, nor so insignificant in influence, that their

interests may be overlooked.

But I would go beyond this, and include in one wide system all

the institutions ofevery name for the promotion of knowledge. It

is not necessary to weigh their relative usefulness- It would be easy

to bring up an array which would include all classes of our com-
munity. The Mercantile Library has its objects, the Apprentices*

Library others ; the Philadelphia Library, the Athenseum, the Phil-

osophical Society, the Academy of Natural Sciences, the Philadel-

phia Museum, the Athenian Institute, and many similar associations

each and all have their spheres of usefulness. Take them togethet

do not their objects include in their range the interests of every
citizen of Philadelphia? Are they not intended for the benefit of
classes which include all ? "Would not good done to all of them be
done to the whole community ? If not, let others occupy the va-

cant ground. Nor would the difficulty of adjusting claims be an
insuperable one. For such it never has been in any country where
such a plan has been in fact executed, and executed it has been in

many, though not perhaps systematised. What, for example, is the

support of the Polytechnic School of Vienna, and of its Conserva-
tory, from the public purse, but part of such a scheme ? and just such

a part asthe subsidizing of the Franklin Institute, under its present

organization and management, would be. What the establishment

ofa Museum of Natural History and of Coins and Antiquities, but

the support of the Academy of Natural Sciences and the Museum ?

What the support of a Royal Library but that of the Philadelphia

Library ? All of these, or nearly all, every where are under differ-

ent boards of administration. The scheme is not so jUtopian as,

at first sight, it might appear. Our schools, colleges, universities,

insitutes, museums, academies, associations, under whatever name,
for the diffusion and advancement of knowledge, constitute an as-
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semblage of objects, embracing within its scope all clisisses and aH

interests. Let me commend to your thoughts the idea offorming a

system from these various parts, not centralized, but like our own
political union, each independent, while all are united, a great sys-

tem of public instruction, toorthy thb patronage and support of a

free and enlightened people.

If public opinion were once right in regard to it, the details of

the plan would present no serious obstacles. I have just read that

a munificent Englishman has left nearly halfa million of dollars to

two institutions connected with the University of Oxford. Per-

haps liberal individuals among us may one day turn their attention

to the beginning of some scheme of general secular instruction, re-

quired imperiously in aid of moral dnd religious culture, by the na-

ture of our political institutions. Without intelligence, virtue \i

comparatively powerless ; without virtue and intelligence, liberty

degenerates into licentiousness, independence into brutality. Lib-

erty and independence exist but in name. When virtue, liberty

and independence fail, the commonwealth which has chosen them as

her watchwords, and has emblazoned them with the emblems of
agriculture, commerce atid the arts upon her arms, will cease to

have a being. ;

--v

Notice of Experiments regarding the Visibility of Lights in Rapid
Motion, made with a view to the Improvement of Lighthouses ; and
of some peculiarities in the impressions made by them on the Eye.
By Alan Stevenson, LL. B., F. R. S. E., Civil Engineer. ,

In experimenting on this subject, I used the apparatus formerly
employed by Captain Hall. It consisted of an octagonal frame,
which carried eight of the disks that compose the central part of
Fresnel's compound lens, and was susceptible of being revolved
slowly or quickly, at pleasure, by means of a crank handle and
some intermediate gearing. The experiments were nearly identi-

cal with those made by Captain Hall, who contrasted the effect of
& single lens at rest, or moving very slowly, with that produced by
the eight lenses, revolving with such velocity as to catise an appar-
ently continuous impression on the eye. To this experiment I ad-
ded that of comparing the beam thrown out by the central portion
of a cylindric refractor, such as is used at the fixed light of the Isle

of May, with the continuous impression obtained by the rapid rev-
blution of the lenses. Captain Hall made all his comparisons at the

short distance of one hundred yards, and in order to obtain some
measure of the intensity, he viewed the lights through plates of col-

ored glass until the luminous disks became invisible to the eye. I;

repeated these experiments at Gullan, under similar circumstances,
but with very different results. I shall not, however, enter upon
the discussion of these differences at present, although they are
susceptible of explanation, and are corroborative of the conclusions
at which I have arrrved, by comparing the lights at a distance of

8
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fourteen miles, but shall proceed to detail the more important re-

sults which were obtained by the distant view. Several members
of the Royal Society witnessed the results of the experiments, which
I shall briefly describe in the following order

:

1. The flash of the lens revolving slowly was very much larger

than that of the rapidly revolving series ; and this decreasing of
size in the luminous object presented to the eye, became more mark-
ed as the rate of revolution was accelerated, so that at the velocity

of eight or ten flashes in a second, the naked eye could hardly de-

tect it, and only a few of the observers saw it: while the steady

light from the refractory was distinctly visible.

3. There, was also a marked falling off" in the brilliancy of the

rapid flashes as compared with that of the slow ones ; but this effect

was by no means so striking as the decrease of volume.
3. Continuity of impression was not attained at the rate of five

flashes in a second, but each flash appeared to be distinctly separat-

ed by an interval of darkness ; and even when the nearest approach
to continuity was made, by the recurrence of eight or ten flashes

in a second, the light still presented a twinkling appearance, which
was well contrasted with the steady and unchanging effect of the

cylindric refractor.

4. The light of the cylindric refractor was, as already stated,

steady and unchanging, and of much larger volume than the rapid-

ly revolving flashes. It did not, however, appear so brilliant as the

flashes of the quickly revolving lenses, more especially at the low-

er rate of five flashes in a second.

5. When viewed through a telescope, the diflference of volume
between the light of the cylindric refractor and that produced by
the lenses at their greatest velocity, was very striking. The form-

er presented a large diflTuse object of inferior brilliancy, while the

latter exhibited a sharp pin point of brilliant light.

Upon a careful consideration of these facts, it appears warranta-
ble to draw the following general conclusion

:

1. That our expectations as to the effects of light, when distri-

buted according to the law of its natural horizontal divergence, are

supported by observed facts as to the visibility of such lights, con-

trasted with those whose continuity of effect is produced by col-

lecting the whole light into bright pencils, and causing them to

revolve with great velocity.

2. It appears that this deficiency of visibility seems to be chiefly

due to a want of volume in the luminous object, and also, although

in a less degree, to a loss of intensity ; both of which defects appear
to increase in proportion as the motion of the luminous object is

accelerated. -^:^^ e ^ .- 'Vricv >''.

3. That this deficiency of volume is the,most remarkable optical

phenomenon connected with the rapid motion of luminous bodies,

and that it appears to be directly proportional to the velocity of
their passage over the eye.

4. That there is reason to suspect that the visibility of distant

lights depends on the volume of the impression, in a greater degree
than has, perhaps, been generally imagined.
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5. That as the size and intensity of the radiants causing these

various impressions to a distant observer, are the same, the rolume
of the light, and, consequently, cceteris paribus, its visibility is with-

in certain limits, proportionate to the time during which the object

ii present to the eye.

Such appear to be the general conclusions which these experi-

ments warrant us in drawing : and the practical result, in so far as

lighthouses are concerned, seems sufficient to discourage us from
attempting to improve the visibility of fixed lights in the manner
proposed by Captain Hall, even supposing the practical difficulties

connected with the great centrifugal force generated by the rapid

revolution of the lenses, to be less than they really are.

I shall be excused, I hope, for saying a few words in conclusion

regarding the decrease in the volume of the luminous object, caused
by the rapid motion of the lights. This effect is interesting, from
the apparent connexion with the curious phenomenon of irradia-

tion. When luminous bodies, such as the lights of distant lamps,

are seen by night, they appear much larger than they would do by
day; and this effect is said to be produced by irradiation. M.
Plateau, in his elaborate essay on this subject, after a careful exam-
ination of all the theories of irradiation, states it to be his opinion
that the most probable mode of accounting for the various observ-

ed phenomena of irradiation, is to suppose that, in the case of a
night view, the excitement caused by light is propagated over the
retina beyond the limits of the day image of the object, owing to

the increased stimulus produced by the contrast of light and dark
ness ; and he also lays it down as a law, confirmed by numerous
experiments, that irradiation increases with the duration of the ob-
servation. It appears, therefore, not unreasonable to conjecture,

that the deficiency of volume observed during the rapid revolution

of the lenses, may have been caused by the light being present to

the eye so short a time the retina was not stimulated in a degree
sufficient to produce the aipount of irradiation required for causing
a large visual object. When, indeed, the statement of M. Plateau,

that irradiation is proportional to the duration of the observation,
is taken, in connexion with the observed fact that the volume of
the light decreased as the motion of the lenses was accelerated, it

seems almost impossible to avoid connecting together the two phe-
nomena, as cause and effect.

—

Edinh. New Philos. Jour.

Wire Rope.—Mr. A. Smith has read a paper before the Society
of Arts, on the manufacture of wire rope for standing rigging etc.

The results of experiments rpade by order of the admiralty, are
that standing rigging of wire rope of equal strength with the hempen
rope, one third of the size and half the weight, may be fitted at about
two thirds the cost. Mr. Smith stated that " the standing rigging
now fitted in her majesty's Navy presents a surface of upwards of
600,000 square feet, which is about equal to the surface of the sails

of twenty four first class frigates," that "one fathom of hempen rope

^i
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abo^t three inches in circumference will absorb half a pound of
prater and will contract one inch in length. The standing and run-u

ning rigging of a first rate, measures about 30,000 fathoms and will

consequently when wet, contract in length on an average about 833
yards, or nearly half a mile, and absorb about seven tons weight of
water, which being principally carried aloft will materially effect

Jtier sailing."

Mr. Norris' Miniature Locomotivefor the King of France.—Our
reader^ have seen the notice of a beautiful working model of a loco-

motive made by Mr. Norris for the King of France. The follow-

ing notice of its performance will prove interesting to the friends

of American industry.

The Journal des Chemins de Fer gives the following interesting

particulars of some experiments to which the model has been lately

subjected :
—"His Majesty ordered a small railway to be construct-

ed in one of the galleries near the Marine Museum in the Louvre.
This construction was about 90 metres long and 36 centimetres

wide, presenting all the inequalities of surface that might be met
with in a real railroad. The curves were of the sn^allest radius

possible to be used, and such as will never be met witli in actual

travelling. Repeated trials of the locomotive were made, under
the direction of the maker, in presence of his Majesty, surrounded
by his family, several ministers, and a number of officers belonging

to his household. The little locomotive drew without difficulty a
carriage, in which was seated ten persons of his Majesty's suite,

amongst whom was General Gourgand, and this was riepeated sev-

eral times with the most perfect success. His Majesty was pleased

to express to Mr. Norris the great satisfaction he felt at the success

of these interesting experiments, proving as they did that railroads

may now be constructed irt every description of locality, no natural

ground presenting such difficulties as were designedly brought to-

gether on this occasion. '

,j

Carpets.—The new mill which is in progress of building in this

city by the Lowell corporation, is intended for the introduction of
new carpet power looms, which is a new invention by a young
gentleman ot this city. Heretofore, the hand loom alone has been
used. By this new invention, one female will be. able to do the

work of three men. A few of these looms have been in operation

for several months, and their complete success placed beyond a
doubt.

—

Lowell Cour.

Automaton.—A machinist of a little town in Bohemia, has con-

structed an automaton, which imitates perfectly the human voice

;

sings several difficult airs with the greatest accuracy ar^d executes

shakes, runs and (|he chromatic scales with surprising precision. It

also pronounces several words in singing.

Professorship of Civil Engineering.—Trinity College Dublin hai
established a chair and Mr. John Macneill has been appointed. ^
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Wire Bridge.—In our last we gave extracts from a paper read

by Mr. A. Smith before the Society of Arts. The following notice

refers to the several communications of Mr. S. before the society.

A wire bridge, of 33 feet span, was erected in the room, the con-

struction of which Mr. Smith explained. The wire rope, forming

its principal support, weighed 56 lbs.; the angle-irons, 112 lbs.;

and the other parts, including the braces, 56 lbs. ; and 112 lbs. for

the platform or footpath composed of boards—thus making the

whole weight only three cwt., and which might be completed by
four men, in about three days, at a cost not exceeding 1 SZ., and
could, at any time, be taken down or put up in half an hour.

These descriptions of bridges were described as very useful for

military purposes, and for throwing over deep cuttings in railways

etc., Mr. Smith stated, that for general practical purposes the cost

might he taken at 1/. per foot rqn, with a breadth of three feet.

Two smaller models of bridges, on different principles of construct

tion, were also shown. ' ^*

Burning Lens worked by the Drummond or Oxy-Hydrogen
Light.—A colossal burning lens, three feet in diameter, and weigh-

ing 5 cwt., has been erected in the Royal Adelaide Gallery, intend-

ed to be worked by the Drummond, or oxy-hydrogen light. Some
private experiments of this power of the Drummond light have tak-

en place, when it was found that the bulb of a differential thermo-
meter introduced into the focus, at a distance of 16 ft., was sensibly

affected, and a piece of phosphorus introduced in the same point

was fused. It has long been asserted that the heat accompanying
light obtained by artificial means does not produce heat capable of
being transmitted and concentrated through lenses ; these experi-

ments fully prove the contrary.

The tailors are threatened with the loss of trade, and the thimble

and goose to be superseded by the shuttle and loom. Messrs. G.
Martin & Co. having introduced into Philadelphia the English in-

vention for weaving coats and pantaloons, and one of the papers
speaks of one of their articles as l?eing as comfortable an article of
the kind as one could desire for common wear. Drawers and
shirts have been woven in that city for some months.

Type Settitig Machine.—An instrument invented 'by M. Gaubert
for the purpose of composing and distributing type, has been pre-

sented to the Paris Academy of Science, for examination. The
Committee in their report give credit to the genius and labor, bu^
carefully abstain from any observation upon its economical use.

The King of France has presented William Norris, Esq. our cel-

ebrated Locomotive engine manufacturer, a gold medal, and a gold
box ornamented with diamonds, besides giving him an order for

the construction of several locdmotives.
,
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Timber Tank.—A wrought iron cylinder, 51 feet long and 6 feet

xliameter, has been erected in Portsmouth Dock Yard, for the pur-

pose of " Burnettizing" timber under pressure. It is composed of
plates half an inch thick, and double riveted, and the ends are of
cast iron, with doors 2 feet 6 inches square, for the admission of

logs. It is fitted with two air pumps of 14 inches diameter, for

extracting the air, and two force pumps for increasing the pressure

when filled with the solution. On a trial lately made before the

Admiralty engineer-Mr. Kingston, the cylinder having been charg-

ed with 20 loads of timber, the air pumps which are arranged to be
driven by Lord Dundonald's rotary engine, were set to work, and
a vacuum of 26^ inches was obtained in 30 minutes. A cock in

the connecting pipe was then opened, and the solution rushed into

the vacuum from the cistern. When the cylinder was filled with
solution, the force pumps were set to work, and the pressure was
raised to 200 lb. on the square inch. Under this pressure there was
not the slightest leakage from any part of the cylinder, nor from
the doors. The timber was removed on the following day, and a
log was cut up, when it was found that the solution had penetrat-

ed to the very centre, and completely saturated it. The pressure

at which the apparatus is in future to be worked, is 100 lbs. on the

square inch, as this is found to be sufficient for the due saturation

of the timber within 24 hours, under the process of previous ex-

haustion of the air. The whole of the work was executed by
Messrs. W. Fairbairn and Co., of London, and the cylinder riveted

machine, to which its great tightness may be attributed.

Comparative cost of English and Foreign Railroads.—In Mr.
Robert Stephenson's elaborate and important report, addressed to

the directors of the South Eastern Railway, on the system of rail-

ways, as now projected by the French government, he gives an
analysis of the cost of railways in England, selecting three lines

—

the Northern and Eastern, the York and North Midland, and the

Birmingham and Derby—as cases similar in their results to those

in France now under consideration ; from this, and also an analysis

.of the cost both of the Belgian and French lines, it appears the

average cost per mile of the English lines is 25,450Z., the

French lines, 23,000/., and the Belgian lines, 16,206/. ; thus show-
ing a difference in the cost in favor of the Belgian lines over the

English of no l^ss a sum than 9,244/. per mile, and over the French
of 6,794/.

Barker's Mill applied to Steam Navigation.—Mr. Less delivered

a lecture on steam navigation, with a particular reference to the

exposition of a principle proposed to be applied by Mr. Ruthven of
this city, and for which he has taken out a patent. The lecturer

gave a succinct statement of the history and progress of steam nav-
igation, and remarked that the great obstacle to its extension was
the imperfect nature of the paddle wheels. It was to obviate this

imperfection that Mr. Ruthven had turned his attention, and his

plan was sufficiently simple. It was to apply to the propulsion of

I

'
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the vessel the principle which was known as that adopted in "Bar-

ker's Mill." It consists of a tube, horizontal or upright, into the

extremity of which another tube, crossing it at right angles, was
fitted, and open at both ends. When water was introduced into the

first tube, it naturally made its escape at the two ends of the angular

tube, but in its escape it caused this tube to revolve ; the water, as

it escaped, sending the tube forward ih an opposite direction to

that by which it escaped, and this with a force proportioned to the

pressure of the water. The principle, in fact, is precisely the same
as that which causes the recoil in a gun when it is discharged. It

had been attempted to be applied to steam navigation before, but

had always failed, because, in the lecturer's estimation, the water was
always discharged below the surface, which impeded its power of
action. He illustrated this by experiments, which certainly show-
ed that the discharge of the water, below the surface of other water
was not nearly so efficient as when it was discharged into the air.

The mode of its application to the propulsion of vessels, was as we
understood, by making apertures in the bows of the ship, through
which the sea water would flow into pipes, and thus would be con-

ducted to the place where the steam-engine was situated. There
the water would escape by a large pipe running across the vessel

and open at both ends, but with the apertures directed towards the

stern, which upon the principle referred to, would have the eflfect

of sending the vessel forward. If it was wished to back the vessel

the aparatus could be turned in the contrary direction ; and if to

stop her, they had only to be turned directly down towards the

bottom, while the engine never ceased working. In this case, we
understand, the use of the engine would be to discharge the water-
out at the two apertures with a high degree of pressure as the speed
of the vessel would be in proportion to the rush of the water. A
small model was exhibited without a steam-engine, which showed
the soundness of the principle, by the small skiff sailing, backing,-

and even turning, in water. The lecturer considered that vessels

propelled in this way would have more velocity than those propell-

,

ed by the paddle, besides the great advantage of dispensing with'
that imperfect implement.

—

Edinburgh Courant. . ;

Tlie Numeral Figures.—The types from which numerals are
printed were, from the invention of printing till about 1785, formed
so as to give heads, and tails to the figures, in the manner which is

always used in handwriting. At the period just named. Dr. Hutton
introduced in his logarithmic tables what was then a new form, in

which the figures were all of one size, having no parts above or
below the others. This system of Dr. Hutton's gradually became
universal, much to the regret of all who had to consult mathemati-
cal tables, who were glad to use French tables, in preference tc
English, on account of the surperiority of heads and tails. In the

niean time, it was found that with figures all of a size, a larger type -<

was necessary, to secure sufficient legibility, and this type gave facili-

ties to that formation of thick and thin lines which distinguishes
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the larger numerals of the existing English press from those of all

<other ages and countries: . ,

1234567890 ' '
'

^
'^'

It was generally admitted that both circumstances,—the sameness

df size, and the swelling of the lines which compose the figures,

were unfavorable to legibility ; but no steps were taken to restore

the old type until lately, when some works were published in what
was called the French brevier, being a type in which the heads and
tails exist, and in which the thickness is as nearly as possible the

same throughout. The Council of the Royal Astronomical Society

and the superintendent of the Nautical Almanac, have recently

come to the determination to restore the old form of the numerals
in their respective publications, an example which is pretty sure

to be followed in mathematical publications, and perhaps in others.

Deleterious Gas Detector.—An invention is described in the

French papers which will, it is said, give such timely notice of the

presence of deleterious gas in mines, or other places, as will enable
persons to take the necessary precautions to guard against explo-

sions. An explosion from the admixture of carburetted hydrogen
with atmospheric air can only take place when the former exists in

a certain and know proportion. Wlien the quantity has reached
or exceeded this point, the contact of a light instantly causes an ex-

plosion. The instrument recently invented has a sort of tell-tale to

show the existence of danger, is simple, ingenious, and effectual.

Connected with a chemical solution is a kind of float, nicely grad-

uated, and attached to a counterpoise. The solution is of such a'

nature that it undergoes a change when acted upon by the admix-
ture of carburetted hydrogen, and when saturated to a certain' point

the float changes its position, and acting in its turn upon the coun-
terpoise, a spring is let loose, and strikes upon a bell or drum, giv-

ing out a loud sound, and thus indicating the presence of danger.

This ingenious test is not liable to derangement, and the whole ap-

paratus is comprised with a small compass, and of little cost. The
solution can be varied so as to be adapted to every kind of deleter-

ious gas.
' '}.: ".cyf":''^ '"'s',- ^.:- •

''' ^1

Architectural Remains in Asia.—The Commerce slates, that

"most favorable news had been received fromM . Tessier, appoint-

ed to direct the expedition sent to Magnesia, in Asia Minor, in' or-

der to raise the remains of the temple of Diana Leucopbica. It ap-

pears that many more objects had been discovered than Was origi-

nally expected, amongst others several columns in compliete preser-

vation, with their capitals sculptured with extreme delicacy, be-

sides 12 bas reliefs admirably executed, and a number of statues.

The most friendly aid had been afforded by the French authorities

in the Levant, and it is expected that a brilliant harvest is being
reaped for the Academy des Beaux Arts at Paris."

Erratum.—On page 34, IG Hncs from the top for "exchange"

tcdd *^ enhanced.'*
'

5;
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iLj" This number contains some articles which may appear out of place—bearing date subsequent

to the date of the number. This arises from the circumstance that, when the undersigned took charge

of the publication of the Journal, late in April, he found it behind time—and being aware of the eifort

necessary to overhaul a locomotive under way, he deemed it the better plan to run a " train" in both

directions until the work should be "up to time" and a little in advance.

To be able to keep it always in advance, he relies much, very much, upon those whose interests are

so closely identified w^ith the improvement, and extension of the railroad system in the United States.

We ask from every Engineer the result of his experience ; and from every friend of railroads, his co-

«peratioii in giwng circulation to the Journal. To the present subscribers who have, through good

report and through evil report, stood by the work, and sustained it as well by their contributions to its

pages as by the prompt payment of their annual subscription, he tenders his hearty thanks. And to

those who have, like himself, and the railroad cause, for a few years past, been " off the track," he

would say, be of good cheer—our turn is coming next Let us lift together—sustain the Journal and

it shall labor to sustain the cause. To the press, for its kindness, he is truly grateful for the past, and

trusts that the Railroad Journal will continue to merit and receive its favorable notice.

D. K. MINOR.

IMPORTANCE OF RAILROADS, ESVECIXLLY IN THE UNITED STATES.

We find in the New York American the following article from the Cin-

cmnati Daily Chronicle, in relation to the present condition and future pros-

pects of the United States. Assuming the past as a criterion for the future.

we may look forward to a condition of things in this country truly sublime

to contemplate. One hundred years ago and what were we ? what are we

now? and what may not we be, if we will, one hundred years hence f In

1743, there was scarcely a million of inhabitants within the territory now

claimed by the United States, estimated to contain 2,200,000 square miles.

Now, in 1843, there is about 18 millions, and ft is safe to estimate that in

1943, there will be over 300 millions, indeed Darby estimates the popula-

tion of IMO, at 386 millions
;
but say 300,000,000 of inhabitants within our

present territory, reaching from the Atlantic to the Pacific, and from Canada

to the Gulf of Mexico, embracing almost every variety of soil, and temper-

ature of climate.

We may travel thousands of miles, in a direct line, without crossing oar

own boundaries ; and over a more fertile soil than can be found elsewhere.

We have rivers longer, and larger in the aggregate, and furnishing a better

navigation than any other country on the globe. Our lakes would by others

be called seas. We have a more intelligent, more enterprising and more

prosperous population than can be found under any other government ; of
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course our movement is onward—our progress rapid and our destiny truly

sublime—who can estimate it ? "*

With such elements of prosperity, we must progress with a rapidity as-

tonishing to calm observers under other influences ; indeed astonishing to

ourselves ; and it becomes us as intelligent citizens to look well to the course

which we mark out for ourselves. It is not yet 26 years since the first sod

was upturned for the Erie canal. Only a quarter of a century, and still it

is a great great grandfather, with a progeny " too numerous to mention,"

besides its ilUgitimate offspring, railroads, into whose hands the septre has

fallen, and by which Ave are to progress hereafter at railroad speed, with lo-

comotive power, on a level road, or gently ascending grade, until the differ-

ent States of the Union are so intimately connected that disolution will be

impossible. The past quarter of a century has been productive of important

results. We have accomplished more in that period, in the way of improve-

ment, and increase of facilities for the transaction of business, than was ac-

complished during a century previous. We are now somewhat in the con-

dition of the student who has taken his degree at college—just prepared to

begin to learn to advantage. We have studied some, practised more, and

made some great mistakes, and are now in a better condition tb Lfam than

at any former period. Necessity requires us to proceed, the march is on-

ward, and if we remain stationary, the train, locomotive, tender, cars, and

all will pass over us. In other words, we shall fall behind the age. How
important then that from this time we proceed on correct principles. Let us

reason from the past and present to the future, and when we do resume our

works of improvement in earnest, let us commence on the main lines and

carry ihem forward gradually, but steadily towards the great points on the

Mississippi at St. Louis, which is ultimately to become a large city
;
and north

to the Canadas for defence, and the latteral roads, diverging to minor, but

still important points, will follow as a matter of course.

The progress of population is so wonderful, and the causes of excitement

and controversy are such that, with all the efforts of a wise conservative pol-

icy, we can hardly expect to maintain peace for a quarter of a century to

come. There is a constant tendency among us to controversy. Uneasy

spirits, with nothing but life, which is apparantly of little consequence in

their own estimation, to loose, and ever}'thing to gain, a war with Great

Britain is almost inevitable. And, therefore, it is of vast importance that we
have main lines of permanent railroad, extending from the principal cities to

the interior, to the frontier, to the far west, that troops, provisions, and mu-
nitions of war may be transported rapidly from place to place, and thus, by
rapid movement, and unexpected blows, accomplish much in little time and

with comparatively small means.

The economy in money alone, to say nothing of health and life, during

even a short war like our last, would construct more than a thousand miles

of railroadj of the first class, in this coimtry, or a line from New York to

St Louis ; and such a railroad would be equal, at least in the defence of our

,; .;. ,_.. •: . V.:.. ,.:....., .^
V •••

. . ..
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9,300 miles of border liae, to a regular army of 20,000 men, as, by it, troops

«onld be collected from eight or ten States, at any point on its line, or at

cither extreme, in three to five days, thus concentrating or distributing a

force wherever needed, which might bid defiance to any power on earth like-

ly to attack us. f

But the advantages of railroads, as a means of defence, great as they un-

questionably are, are mere trifles in comparison with their benefits as a means

of social intercourse and union among ourselves. Connect distant pouhs by

railroad, no matter how difierent the habits,- manners and views of the peo-

ple, they will soon become acquainted, and eventually assimulated and neigh- •
.

bors ; thus dispelling prejudices and cementing friendships, calculated to per-

petuate the institutions under which we have risen from a mere handful, and

are growing to he the mightiest nation on earth. We are destined to

become, if we remain united, and are wisely governed, the most powerful na-

tion on earth, from the fact that we have the largest fertile territory in one

body, with the greatest natural facilities for navigation in our numerous
mighty rivers and lakes, and the most enterprising and intelligent people as

a mass. Then how important that our improvements should progress un- -

der wise counsels, that we may keep pace with the spirit of the age, and
find employment and sustenance for the coming millions predicted in the fol-

lowing article.
'^,-'

GROWTH AND POWER OF THE TTNITED STATES. '
, -

Since the complete establishment of the American constitutional govern-
ments, the future growth and ultimate power of the United States has been

a problem both with philosophers and political economists. There are two
strongly exciting causes to this species of speculation. The first to discover

the effect of the freest institutions mankind had ever adopted on the happiness
and prosperity of the people under their influence ; and the next to discover

the natural growth of the only nation which, since the earliest ages of the j

world, has been left undisturbed in its natural progress. Half a century has
not wholly determined these problems, beyond a contingency

; but it has fur-

nished us with some elements of the ultimate result Those especially, which
relate to physical growth and power, may be regarded as leading to certain-

ties of result, beyond any disturbing causes, except that of Divine Providence.

This future prospect is important, in considering our relations with other

nations, and in determining our national policy. For this cause, we propose *

to take a birdseye view of the natural capabilities of the United States.

The surface of the United States comprehends a space of about two mil-

lions two hundred and fifty thousand square miles, and is about one-twentieth
'

part of the land surface of the earth. More than one-half of this surface
lies between the 35th and 45th degrees of latitude. It is, therefore, in the

very heart of the temperate zone, where nature brings man and fruits to the

highest measure of comparative excellence.

The circumference or border line of the United States is about nint thou-

sand five hundred miles in length. It may be divided thus

:

Boundary, in common with British N. America, about

Boundary, in common with Mexico,
Coast of the Pacific,

Coast of the Gulf of Mexico.

Coast of the Atlantic, .

,

Total, .. . - 9.500

3,700 miles,
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The territory thus enclosed includes also nearly ten thousand miles of lake
and river navigation, of which two-thirds are in the valley of the Missis-

sippi. The great lakes make a chain of about two thousand miles ; the

Mississippi two thousand more ; the Missouri two thousand more
; the Ohio

nearly one thousand
; and hundreds of minor streams from the St. Croix to

the Sabine, make up thousands more.

It is important to observe, that this extensive country is admitted by geog-
raphers of former nations to have the most various soil, climate and produc-

tions of any country upon the globe. The inevitable consequence is, that :

its capabilities for population and wealth are correspondingly great. No •

country can surpass it in the capacitjsfor production.

Of the whole two millions two hundred thousand square miles of surface,

only about two hundred and fifty-five thousand lie in the Atlantic slope, and
two-thirds of the whole lie in the valley of the Mississippi. To estimate

rightly the population, which, under the natural and known laws of increase,

will arise and be readily maintained on this surface, it is necessary, first, to

consider for a moment the arability and fertility of the Mississippi bashi.

The first fact we observe is, that the rivers of this basin are remarkably '

long. For example, the main stream of the Mississippi rises near latitude

48 degrees and joins the Gulf of Mexico about 29 degrees—thus rimning
through about 20 degrees of latitude.

The Red river, of Louisiana, is estimated by Mr. Darby at one thousand

miles in length. The Ohio, on the eastern side, is also one "thousand, as-

cending to the heads of the Monongahela and Allegheny. The result of

this is of vast importance. The rains and melted snows, which occasion

the annual floods, fall on distant mountains, and raise those streams to great

heights, pouring forth a vast volume of water. In proportion to the length

of rivers, and their annual rise, must necessarily be the alluvial lands they

feed. This is sufficiently illustrated by the river Nile, whose annual floods,

coming from the distant mountains of Africa, occasion the fertility of Egypt,

In connection with this fact, we have nothing of equal consequence ; that -

in this vast region there is very little space occupied by mountains, marshes,

or lakes, incapable of production. Almost the whole surface is arable.

These great facts, taken in connection with its locality in the midst of the
. .

temperate zone, determine the conclusion, that this gfreat American basin is ;

capable of producing more grain, and consequently, maintaining more peo-

ple, than any other equal space on earth. So far as our cultivation has ex- .

tended, the practical result corresponds with this theorj', deduce4 from geo- .

graphical facts.

The question of American population has become of great interest to spe- '

culators on the future progess and condition of the human family ;
for here- ;

;

tofore, the United States has populated with a rapidity beyond any concep- -^

'

tions which have been formed from the basis of European statistics. In tno
\_,

various estimates which have been made of the progress of American pop-
i

.

ulation, there are two. particularly worthy of notice. One by Darby, in a
|

most excellent work, " View of the United States ;" and the other by Pro-

fessor Tucker, in Hunt's Merchants' Magazine. [-;

Mr. Darby's estimate was made before the census of 1830, and is there-

fore subject to two tests

:

Estimate. Reality.

1830 14,093,000 12,866,000

1840 10,335,000 17,063,000

But an important fact is to be noticed. The greatest error in Mr. Darby's
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estimate was in the number of slaves, which according to his estimate would

have been in 1840, 4,114,000 •

But were in fact, 2,487,000 ^

a difference of estimate equal to more than one-half the whole number of

slaves. It is to be observed that this over estimate of the growth of the slave

population has pervaded the calculation^ of all writers on the subject. They
have never allowed enough for the two great slave checks, emancipation and

bad condition. Mr. Darby proceeds to make an estimate for each year till

1940, one century from this time. The following are some of the results

;

1860 35,167,000 '^

1900 115.000.000

1940 386,000,000

Professor Tucker, in his calculations, published in Hunt's Merchants'

Magazine, assumes that the ratio by which our population has increased will

not long continue the same, but will gradually diminish as the number of

persons increase to the square mile. This is mere matter of speculation
;

but when the people have become very dense, undoubtedly this is true ; but

as each new State is as fresh and fruitful as the oldest was, this check will

not happen very soon. It is to be observed that the increase from 1630 to

1840 was 32^ per cent., which doubles in little more than twenty-four years.

This ratio on the population extant one hundred years ago, will give the

present actual result. So that this is the real natural increase of the Ameri-
can population. Professor Tucker's calculations give these results

:

1900 80,000,000

1940 200,000,000

Comparing the estimates of Darby and Tucker, and taking the mean it

may be considered certain that, without Divine interposition to the contrary,

one century will increase the population of the United States to three hun-

dred millions.

It may be interesting to know the ultimate capabilities of the American
territory. Ireland contains eighteen thousand six hundred miles square of

surface, and eight millions of persons. Notwithstanding this density of pop-

ulation, Ireland has yet a great deal of waste land. It is certain that the

United States can contain as great a proportional population as Ireland.

Take the same proportion, and it gives the United States an ultimate capaci-

ty of containing eight hundred millions ofpeople—more than the entire pop-

ulation of the globe ! In a historical point of view, the period may not be

long before that prodigious result is reached ; for in history, two or three

centuries is not a very great portion of time. There is nothing in all this

for the people of the United States to make a boast of; but there is much for

gratitude, and much for contemplation.

The present generation will never see these astonishing results
;
but they

are doing what Avili certainly influence widely these advancing millions.

We do not believe that political society admits of much reformation in its old

age, which was not attempted m its youth, any more than an old man is apt

to change the habits of his life. The foundations we wish this vast political

society to stand upon, we ought to have not only laid, but most firmly built

up at this very time. In vain do we grow, if we grow not wisely. I'he

power which the United States must have to maintain a happy liberty, is an
mtelligent moral power. They must do right and do right intelligently.

The great levers of this power are the school, the press, and the church.

The school needs to be more elevated, the press to be purer and better. Caa
we not attain a higher and a better standard! i.

,'. 1
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AMimiCAN RAILROAD IRON.

When on a visit to the Albany iron and nail works, under the management

of John F. Winslow, Esq., near Troy, a few days since, we were gratified

to observe that, notwithstanding the general depression of the business of the

country, the proprietors of this establishment were enlarging their works

preparatory to a more extensive business.

The manufacture of iron from the pig into nearly all its various forms,

is carried on in this establishment, and then into nails, ship and boat spikes^

and various other articles. We also discovered in our rambles—which were

without a guide or any one to explain the half we saw, to advantage

—

through this extensive manufactory, that the manufacture of steel is carried on

to a considerable extent, and we were shown, and now have ia our office, a

specimen of files, the manufacture of which has recently been commenced

by Mr. Winslow.

But the information obtained which pleased us most was, that Mr. Wins-

low is ready to receive orders for the manufacture of railroad iron. The
introduction of this branch of manufacture will be of immense advantage to

this country. We have sent abroad within twelve years, more than thirty

millions of dollars for railroad iron alone, which ought to have bean paid to

our own iron manufacturers. We have the materials of the very best qual-

ity, and we have also the skill, and the enterprize, and the capital to work

them ; but, unfortunately, there has not been given to it the attention neces-

sary to perfect machinery, to enable us to compete with foreign cheap labor.

It is idle to say we cannot do it. We can do it, and shall do it. Let those

who have already done so much to elevate American character, in the im-

provement of American machinery, give their attention to the manufacture

of railroad iron, as they have to other important subjects, and we shall ere

long be able to supply the demand for railroad iron in this coimtry from our ^

own mines. If Mr. Winslow and his associates will give to the subject that

attention which its importance demands, and overcome the imaginary as

well as the real difficulties in the manufacture of railroad iron, they will be

entitled to the thanks, the gratitude, and what is far more important, the pat-

ronage of their countrymen. And we shall be gratified if we can in any

way promote their interest in this new effort to promote American manufac-

tures. The present is perhaps the most fortunate period possible for them
;

to undertake an enterprize so important. Capital in abundance, price of la-

bor low, everything cheap, and the energies of the country rapidly assum- '

ing an elasticity which will surely give impetus to the railroad system, and '

carry out many an important enterprize projected and commenced years ago,

but suspended by the tornado which swept over the land, and prostrated

many a sturdy oak of rapid gro\vth, whose branches had expanded more

rapidly than its roots. The time is, however, at hand when many a tree,

whose, branches have for years been leafless, and whose roots have been up-

turned and withering under the scorching blasts ofa baneful sirocco, will again

take root and flourish and become, under a more careful culture, the pride of
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the forest. We therefore say to the gentlemen of the " Albany iron and nail

works," God speed you in your new enterprize. May you be successful,

and derive a profit from the enterprize at least equal to the benefits which we
hope may result to the country from the example.

STREET SWEEPING BIACHINE. *'

We gave, in the June nurtiber,

a description, accompanied by a

wood engraving, of Whitworth's

street sweeping machine; which
we found in the Civil Engineer

and Architects' Journal for April.

This machine has been introduced

into use in Manchester, and after

more than a year's experience in

an extensive district, it has been

found to answer well, and the com-

missioners of police recommend its

use exclusively in the cleaning of

streets in that city.

One of the machines has been

sent to this city for trial, and has

been used both in this city and

Brooklyn, but not having the op-

portunity of seeing it in operation,

we are unable to give an opinion

as to its success, but of the entire

practicability of the construction of

a machine to clean our streets, far
more thoroughly than it has ever

been done, either under the old or

the new system, we have not a

doubt ; and, if the testimonials ac-

companying the late report of the

company using this machine in

Manchester and its vicinity, extracts

from which we give herewith, are

to be relied on, as we doubt not

they are, it is well worth the at-

tention of our citizens, whose com-

fort, as well as interest will be greatly promoted by the use of machines

with wheels instead of legs and votes. If a machine had votes in proportion

to its superiority over the present mode of operation there would be no trou-

ble in introducing it into use in everj'^ city and village in this State ; and in-

deed it would not be singular if a few were sent out into the western wilds

where some noble patriot has all the requisites, in his own estimation, except

votes, to serve the dear peoole. "i*

-H>i.-
•H'''c!'\-^*''*^''^-''''>V^':
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By the mode in use in this city during the past ten years, the loose dirt

has been stired up, once or twice a week, in dry weather, but never disturbed

when most troublesome, in muddy weather, thrown carelessly into "carts, to

be driven to the place of deposit, but owing to carelessness or design, no

small portion of it is scattered tp the four winds, as the carts pass through

the streets, to the great annoyance of pedestrians, and housekeepers who
are so thoughtless as to raise their windows for fresh air. By the new mode

we understand that the work may be done quite as well in wet as in dry

weather, and that it is much more thoroughly done than in the ordinary way,

without dust in sweeping, and without scattering after it is deposited in the

cart ; and the expense of sweeping a given number of square yards is not

half as much as in the ordinary way. We think the health, convenience,

and interest of the citizens will be equally promoted by the introduction of

machine sweeping in the streets of all our large cities. And, therefore, our

efforts will be given to a better understanding of the subject. We give an-

nexed, extracts from the company's last report, with other testimonials from

witnesses competent to judge and speak of the merits of the machine.

EXTRACTS FROM THE REPORT OF THE ROAD AND STREET CLEANSING COMPA-

NY. MANCHESTER, FEBRUARY, 1843.

" The road and street cleansing company has been formed to carry into

general operation throughout the united kingdom, the patent sweeping ma-
chine, invented by Mr. Joseph Whitworth, of Manchester. More than twelve

months have elapsed since the machine was first set to work in that town,

and during the greater part of that time it has been used throughout an ex-

tensive district, under the immediate direction of the company.
" In March, 1842, a part of the township of Manchester was assigned by

the commissioners of police for trial of the machine, and a contract was en-

tered into for working it therein during three months. The district included

several principal thorougfares, and contained upwards of 30,000 square yards

of street surface. By the terms of the contract, the surface was to be clean-

ed three times oftener than under the old system, for three-fourths of the cost,

or at one-fourth the former rate.

" The district in question soon presented a striking contrast with the other

parts of the town, and before the contract expired, a memorial for its renew-

al and extension, signed by more than one hundred of the principal inhabi-

tants, was presented to the commissioners. The contract was accordingly

renewed for twelve months, and the district extended to include 90,000 square

yards. —
" The late commissioners, in iheir report for last year, recommend their

successors to prepare for the exclusive employment of the machine, through-

out the township, after the close of winter.

" It has recently been introduced into the adjoining to\\Tiship of Chorlton-

upon-Medlock, the whole of which, containing 171,000 square yards, is now
held by the company under contract.

" The working of the machine in these districts, has afforded ample op-

portunity of testing its capabilities, and furnishing satisfactory data for gen-

eral calculation. The following are some of the actual results obtained in

Manchester.

From the 25th of June, 1842, to the 9th of February, 1843—8,162,000
"square yards were swept in the enlarged district, containing 83,000 yard^ of

-. ')i i^.

1
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paved streets, and 7,000 yards of Macadamized surface. The time occupied,

taken on the average, for two machines, was 6^ hours per day for sweeping

and loading, and 2^ hours for carting to the depot yards and unloading.

This for 188 (the number of working) days, gives an average per machine,

of 21,702 yards per day of nine hours. During a considerable portion of

the time, only one horse was worked in eadji machine. Moreover, the pe-

riod from June to February, includes nearly <he whole of winter, when the

work is heavier than at any other season. The average amount of work-

by one machine, with two horses, in the above district, may, therefore, be fair-

ly stated at 24,000 yards per day, or 7,200,000 yards per year, of 300 work-

ing days. This quantity is equal to the performance of more than 20 men
on the present system, in sweeping alone.

" The quantity of sweeping which ^ch machine can do per day, must of

course depend in a great measure, on tne provision made for deposit. In the

above calculation nearly one-third of the whole time is allowed for transport

and unloading, being the average proportion of time so occupied in the com-

pany's district. But this is a much larger proportion than would be neces-

sary under a permanent system, embracing an entire town. The depot yards

might be so arranged as to prevent any loss of time in transport, and the

cleansing power of the machine would be proportionally increased. Where
provision caimot be conveniently made in large towns for deposit in yards at

proper intervals, the patent machine may be constructed of two parts, viz

:

an upper, carrying the sweeping apparatus, and a lower, consisting of a loose

box, suspended fron\ the upper, and capable of easy detachment. Each ma-
chine having two or more of these boxes, may be kept constantly at work,
depositing the full box in a suitable place, and taking up an empty box be-

fore provided—a skeleton cart being afterwards employed to convey the load-

ed boxes to the place of ultimate deposit.

" The average extent of surface swept by the patent machine for each load

of street soil, has been about 4,000 yards. By the report of the police com-
missioners the average per load for the township of Manchester, in 1841,'

was 764 yards—a difference of more than 4 to 1, in the state of the same
district, now, and at a former period.

" The result affords the most satisfactory and decisive evidence of the ben-

eficial operation of the patent machine. It is also important, in reference to

the required provision for deposit, showing that the depot yards may be

placed more than two miles apart, while the time now occupied in transport,

is saved to the machine. ^

" Sufficient opportunity has not yet been afTorded to ascertain the amount
of effect in promoting durability of street structure. But it is observed, that

the streets swept by the machine, are dry after rain, long before those in the

immediate neighborhood. The water rapidly finds its way to the channel,

and has the effect of cleansing the surface of the pavement. The machine
itselfmay be worked on pavement, during rain, with great advantage. The
operation of cleansing is more effiiciently performed, and the water, which-

would lie in the hollows on the surface till evaporated, is at once removed.
Provision is made for letting off the water collected in the cart, by means of

a pipe, having its interior orifice some inches above the level of the mud after

settlement. The cart when full is drawn to the side of the street, at some
distance from a sewer grid, and the pipe-plug being withdrawn, the water

flovtrs into the channel.

"By a slight modification of the original form of the machine, it is enabled

to sweep close up to the curb-stone, along the side of the street ; and the

hands before required to clean out the gutters, are dispensed with. The ac-
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tion of the brooms is regulated with the greatest ease and nicety, according

to the state of the weather, and the nature of the surface, by a series of weights,

which counterbalance a certain portion of the weight of the sweeping ap-

paratus, and relieve the pressure of the brooms on the ground. The brooms

with the entire apparatus, may also be raised entirely from the ground, by
means of a handle turned by tl^ driver, whenever it is necessary to suspend

the operation of sweeping, as, when the cart is full, or the surface obstructed.

The same handle will raise the sweeping apparatus into the horizontal posi-

tion, when access is required to the hinder part of the cart, for the purpose

of unloading.
" No difficulty has been found to arise in the management of the machine

by ordinary drivers. It has been worked regularly on every kind of street

surface, the round and square set stoM, the Macadamized road, and the wood
pavement, all of which are found in the districts before mentioned. Its pe-

culiar advantage, as applied to wood pavement, in preventing the slippery

state of the surface so much complained of, has attracted particular attention,

and will, no doubt, tend to facilitate the general introduction of that useful

invention.

.«
" In Manchester, the average of the present rate varies from 3s. 6d. to 5s.

per 1,000 yards. By the aid of the patent machine, it will be generally re-

duced to about Is. In most places, however, the greater part of the pecuni-

ary saving will be absorbed in more frequent cleansing, while the advantages

resulting to the public will chiefly consist in the improved state of the tho-

roughfares, and the consequently improved condition of the people.

The following extract from the fourteenth annual report of the lamp, sca-

venging, etc., committee, Manchester, 1842, shows conclusively that this

mode of sweeping is altogether superior to the previous mode.
" In 1838, 13^ millions superficial square yards of streets were swept,

from which were carted away 39,409 loads of sweepings ; last year, 21^
millions superficial square yards were swept, but only 25,()29 loads had to

be removed, amply proving, that the system of scavenging in operation dur-

ing the above period, has effected a highly beneficial change in the cleanli-

ness of the town, tending, not only to the prevention of infectious disease, but

to the effecting of a considerable saving in the virear and tear of the pave-

ments. These advantages have been realised still more fully in the district

assigned to the ' road and street cleansing company,' under the .contract re-

ported to the commissioners, in July last, and if their machine proves as ef-

ficient in the winter, as it has up to this time, the committee recommend their

successors to purchase or hire a sufficient number for the town, and to work
them under the exclusive direction of the commissioners."

" Street Sweeping Machine.—We understand that Whitworth's * patent

cleansing machine,' which has been in operation in Manchester for the last

ten months, and has given universal satisfaction, is about to be introduced

into the Metropolis. Manchester, instead of being the dirtiest, is now, we
believe, the cleanest of our large towns. The introduction of the machine
here, induced a smart competition betwen it and the old force of sweepers

;

and, although the latter are unable to maintain that degree of cleanliness in

their districts, which is accomplished by the machine in the one allotted to

it, the general improvement in the town, over former years, is very striking^

The difficulty of cleansing the crowded thoroughfares of London at this

season of the year, by the old mode, appears almost insuperable ; but we
have no doubt, that the introduction of the machine there, will be attended

with the same gratifying result we have witnessed here. The power of the

\achiae is extraordinary, being equal to thirty men j andj in its operatioi^j
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the numerous annoyances which are inseparable from the old mode, are al-

together avoided."

We could give numerous other extracts of a similar character, from for-

eign journals, but our object being merely to call attention to the subject,

these will suffice—and with the following from the Tribune, and a cut re-

presenting the machine at work, we leave jhe subject for the present, with

the remark, that if found in practice here, what it is represented to have been

in Manchester, it will be put into use, even though the gentlemen of Orange

sireety may not altogether approve of it. We have yet to learn, that valua-

ble improvements are to be discarded, or destroyed by a mob of those who
have sought an asylnm among us from starvation and nakedness in their

. own country, simply because it may compel them to seek other employment.

The editor of the Tribune says, " An experiment was made yesterday in

Chambers street, between Centre and Broadway, with the new ' street sweep-

ing machine and selfloading cart,' which is of recent English invention, and
has been hitherto entirely unknown in this country. The trial was made
under the direction of C. J. Buchingham, Esq., the American agent of the

patentee, and the machine used was one which he imported. Its operation

was very successful, and fully illustrated the principle of the machine, which
was all he intended to do, as those he proposes to build in this country will

be improved in several essential particulars and be much lighter. A wide

track was swept almost perfectly clean, the dirt being deposited in the cart

and removed as the process of cleaning went on. No dust was raised, al-

though the street was very dry ; and the machine removes mud and stones

with almost as much facility as ordinary dirt."

The London Architects' Journal for June says, that " The patent street

cleansing machine of which we gave a detailed account in our April num-
ber has continued in daily operation in Regent street. All parties express

themselves perfectly satisfied with its performance, and anxious to see it gen-

erally introduced. A public company is now forming for working the ma-
chine in the metropolis and its vicinity."

We shall be gratified to see this machine in successful operation, and to

'
• know that those interested are liberally compensated for their enterprize, but

? we give them warning that they may look out for competition if they are

thought to be successful, as there is a great propensity in this country to out

do othw people, so great, indeed, that we not unfrequently out do ourselves.

.;» The last report of Mr. Schlatter on the railroad from Harrisburg to Pitts-

burg having not yet received a notice in our Journal, we give in the present

number several extracts from it. It would be impossible to follow out the

details of the various routes without entering into local descriptions too minute

and too extended to be of interest to the general reader.

A careful examination of this document has satisfied us of the immense

•mount of labor required to complete the thorough examination of the vari-

ous routes. The result at which Mr. S. has arrived—a route remarkably

direct between the termini, and at the same time presenting a riaore favorable

grade than any other, when we consider the nature of the surface surveyed

—^may be esteemed one of the finest achievements of engineering science in

our country.

V*'J .•(i-lVt .'^"p
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,;.^ We give the outline description of the preferred route with the cost of that

line which adopts the most economical of the many sub routes given.

The report on the Chambersburg and Laughlinstown turnpike contains

so much valuable information upon a neglected subject, that we have drawn

largely from it.

" There is also much that is useful in the principles laid down for the re-

duction of the routes to a level straight line, and this, together with the esti-

mates of fuel etc., will be found highly interesting to engineers.

>nDDLE, OR PREFERRED ROUTE,

Which commences at the terminus of the Harrisburg and Lancaster rail-

road, at Harrisburg, and pursues the eastern shore of the Susquehanna riv-

er, to a point 4 ^W miles, above Harrisburg, where it crosses the river, and
follows the western bank to the mouth of the Juniata river. Thence, the

line is traced along the southern shore of the Juniata to a point two and a

half miles below Lewistown, where it crosses the river and canal, and fol-

lows the valley of the Kishacoquillas creek to a point five and a half miles

above Lewistown, where the creek is crossed. Thence, the line runs in a
north-westerly direction, until it strikes the Stone mountain, the slope of

which it ascends gradually to a point favorable for piercing the mountain by
a tunnel ; thence, crossing the head waters of Stone creek, and the dividing

ground between Stone and Shaver's creeks, the line descends the valley of

Shaver's creek, and continues along the southern slope of Tussy's mountain,

until a point on the Little Juniata, five miles above the Juniata division of

the Pennsylvemia canal at Petersburg, is attained. Thence, following the

valley of the Little Juniata to Logan's Narrows, (where the ascent of the

Allegheny mountain commences,) the line is traced on the side of the moun-
tain, ascending with gradients varying from a level to forty-five feet per mile,

until the summit of the mountain is attained at Sugar Run Gap. From this

Gap, the line descends the western slope of the mounUiin to the Black Lick
creek, (near Ebensburg) which it follows to its junction with the Conemaugh,
below Blairsville. Crossing the Conemaugh, a very direct course is pur-

sued towards Pittsburg, the line crossing the Loyalhanna about two and a
half miles north of New Alexandria, passing near the to\vns of New Salem
and Murrysville, following the Turtle creek to its junction with the Monon-
gahela river, and by this river to Pittsburg. The total distance from Phil-

adelphia to Pittsburg, by the route surveyed last year, and by the Columbia

and Harrisburg and Lancaster railroads, was found to be three hundred and
forty-eight miles. The surveys of this year have reduced this distance to

less than three hundred and thirty-seven miles, making a saving of more
than eleven miles, without, in any instance, exceeding the maximum grade

of the Philadelphia and Columbia railroad, viz : forty-five feet per mile. /

Graduation, masonry, and bridging on two hundred forty miles

and thirty-six hundredths, for a single track, $3,973,786
Two hundred forty miles and thirty-six hundredths ofsuperstruc-

ture, at $10,000 per mile, 2,403,600
Turnouts and passing places, 72,000
Depot, buildings, water stations, etc., 60,000
Engineering, superintendence, etc., 100,000

Right of way and land damages, $500 per mile, 120,180

$6,729,565
••^ Add 5 per cent, for contingencies,

'*'^'**
336,476

' $7,066;043
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As the connection of the public works of New York with those of Penn-

sylvania, by means of the Williamsport and Elmira railroad, and the north-

ern route of the Harrisburg and Pittsburg railroad, is looked upon as being

of the greatest importance to the interests of the Commonwealth of Pennsyl-

vania, as the means by which a great amount of trade and travel will event-

ually be passed through our State to the sea-board at Philadelphia, I have

prepared, according to your direction, an estimate of the cost of constructing

the connection between the Williamsport an Elmira, and the Harrisburg

and Philadelphia railroad.

The distance from a point opposite* Williamsport to the railroad at Har-

risburg is ninety-one and a half miles.

The graduation, masonry, and bridging for a double track in

this disteince has been estimated at $828,996

Single track of railway, ninety-one and a half miles, at $10,-

000 per mile, • 915,000

Land damages, buildings, water stations, turnouts, and double

track where necessary, 100,750

;;.;-::",iV .;.;>. LU-'-rr. $1,837,646

For engineering and contingencies add ten per cent, 183,764

$2,221,410

If the graduation is formed for the reception of a single track,

the cost of the connection will be reduced to $1,785,974

The estimate for completing the Williamsport and Elmira rail-

road, furnished me by the engineer of the road, is 740,000

Total sum required to connect the New York and Erie railroad,

the Buffalo and Boston railroads, and the Erie canal with in

Philadelphia, * $2,525,974
As the distances between all the points from Dunkirk to New York, and

to Philadelphia, have been now ascertained by means of railroad routes,

«ither in operation, partially constructed, or surveyed, it may not be irrele-

vant here to exhibit the situation of each point of importance upon the routes

leading respectively from Dunkirk, on lake Erie, to New York and Phila-

delphia. ':'^^-

FROM PHILADELPHIA TO DUNKIRK BY CONTINUOUS RAtLB-OAD.

From Broad st., in Philadelphia, to State sL, in Harrisburg, 106^ miles.

From Harrisburg to Williamsport, by northern route of

Harrisburg and Pittsburg railroad, 91^ " --%

From Williamsport to Elmira, by Williamsport and Elmira '-^.

railroad, 74 " *;

Froni Elmira to Dunkirk, by the New York and Erie rail- .
'

»^•

road, 194 « .^

Total,

FROM NEW YORK TO DUNKIRK.
From New York to Piermont, by the Hudson river.

From Piermont to Elmira, by the N. York and Erie railroad,

From Elmira to Dunkirk.

Total, "^8^ «=

From the foregomg statement, it appears that the distance from Dunkirk
to New York is one mile and three-quarters greater than from Dunkirk to

Philadelphia. This statement is believed to be correct, as the distances from
Dunkirk to Elmira, and from Elmira to .Piermont, were taken from the se-

cond report of the directorts of the New York and Erie railroad, dated Feb-
ruary 1st, 1841, and are there stated to be predicated on the shortest route;

4661
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and the distance from Elmira to Philadelphia has been asceitainedwith great

accuracy since the completion of the survey for the northern route of the Har-
risburg and Pittsburg railroad.

1 am not prepared, at this time, to enter into a comparison between these

routes, as I am not in possession of sufficient information relative to the New
York and Eric railroad, but it may be as well here to state, that, on the route

from Elmini to New York, the gradients rise as high as sixty feet per mile,

while on that between Elmira and Philadelphia, the maximum graoe is con-

fined to forty-five fcf t per mile.

The ajjgregate of ascents and descents on that portion of the New York
and Erie railroad between Elmira and Piermont, on the Hudson river, (22
miles from New Yorky) is stated in the report before alluded to as being

3,820 feet.

The aggregate ascent and descent from Elmira to Philadelphia, via the

Williamsport and Elmira railroad, the northern route of the Harrieburg and
Pittsburg railroad from Williamsport, and the Harrisburg and Philadelphia

railroads, has been ascertained to be feet.

alCCOND EKFORT ON THE SURVEY FOR A MACADAMIZED ROAD BETWEEN CHAM-
, BEilSELRG AND LArGHLlNSTO"WT<.

The plan of an artificial highway, or well constructed turnpike, jtvith easy

grades, extending through the broken and mountainous regions of thecoutt-

ties of Bedford and Somerset, for the purpose of connecting the Cumberland
valley railroad Avith the contemplated railroad from Laughlinstown to Pitts-

burg, and thus forming a continuous communication from Philadelphia to

Pittsburg, has been recommended for several years by those who advocate

the interests of the southern tier of counties" in Pennsylvania.

The combined nature of such a system of improvements, it has been al-

leged by its advocates, Avould allow of a very important saving of distance,

if that part of the route which presents the greatest difficulties to the estab-

lishment of easy grades and direct courses, viz. : from Loudon to Laughlins-

town, should be traversed by a turnpike.

As the employment of horse power on a turnpike for the transportation of

goods may, under some circumstances, be found cheaper than the use of

steam power, it was thought that the little expense with which goods could

be transported over such a turnpike, added to the small tax which the cost

and maintenance of such a road would impose upon the conveyance, would
enable the improvement to compete successfully with rival lines. How far

these views are correct, it is not for me here to decide ; indeed it would ap-

pear premature to offer at this time a comparison between continuous lines

of railroads which are now in course of construction, or in contemplation,

and the improvement before us. It is true that the wagoning which is now
carried on upon the southern turnpike, especially during the winter season,

when the Pennsylvania canals are closed, will, as soon as the Baltimore and
Ohio ra^road is extended to Pittsburg, and a continuous communication by
railroad established between Philadelphia and Pittsburg, entirely cease with

respect to the transportation of goods from the Atlantic to the Ohio, and vice

versa. But we should remember that the Cumberland valley railroad is in

existance, and will be connected wiU^ the Baltimore and Ohio railroad—that

this improvement extends through a very rich agricultural district j
we should

also consider that the growing population of the southern tier of counties

will not only require, but be able in time to svpport a good turnpike them-

selves, and that the comparatively little cost of such an improvement will not

require a very large business to sustain it, and we will come to the conclusion

that this project should be treated differently from the manner in which rail-
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roads^generally are, and that, at least at present, it cannot be brought into a

fair comparison with the other great thoroughfares from the east to the west.

The completion of the Baltimore and Ohio railroad is not very far distant,

and the eventual formation of a continuous line of railway from Philadel-

phia to Pittsburg, by the shortest and best route, is equally certain. After

these two lines have been in operation some time, and the Cumberland val-

ley railroad has been extended to the Baltimore and Ohio railroad, we will

be enabled to form a just estimate of the prospects of a combined improve-

ment, which is to extend from Chambersburg to Pittsburg, nearly midway
between the Baltimore and Ohio railroad on one side, and the Philadelphia

and Pittsburg railroad on the other.

Actual surveys have rendered the idea of constructing a railroad through

the counties of Bedford and Somerset, in the direction from the east to the

west, to say the least, very problematical. The formation of the country ap-

pears to forbid such an attempt The Laurel hill, Allegheny mountain,

Ray's hill, Sideling hill. Scrub mountain, Scrub ridge and Cove mountain,

form barriers, stretching parallel tQ each other directly across the course of

the line, which appear effectually to prevent the attainment of short and

straight distances, and the reduction of the gradients, upon which features

the success of a railroad mainly depends. It was therefore but justice,

while extensive surveys for a continuous railroad from Harrisburg to Pitts-

burg were being made, to authorize the survey for an improvement through

the southern tier of counties which appeared to be best adapted to the char-

acter of that country, and would therefore promise a fair result. This sur-

vey has been made, and the distance from Laughlinstown to Loudon, by the

line actually surveyed, was found to be ninety-nine miles, which may, by
some alterations, and substituting the maximum grade in some places for a

level grade, be reduced to ninety-eight miles. The distance by the present

turnpike is eighty-seven miles, or eleven miles less. This may appear to

some a great increase of distance, and there are many persons who enter-

tain the opinion that a road, with no inclination greater than two and a half

degrees, could be located with the same distance as the old turnpike. I am,
however, convinced that the line established by the surveys of my. principal

assistant, Mr. Roebling, (with the exception of some minor alterations,) will

be found, by future surveys, to be the best the nature of the ground will ad-

mit. Between the mountains we have invariably saved distance, but, in cross-

ing them, we had of course to allow that distance which was necessary to

overcome their elevations with grades not exceeding two and a half degrees.

If a road should ever be made by the located line, its gentle gradients, (com-

pared with the steep grades of the present turnpike,) would enable stage

coaches to traverse the whole distance of Loudon to Ijaughlinstown, in thir-

teen hours, with less labor than it is now accomplished within the usual time

of twenty-four hours. The greatest difference, however, would be experi-

enced in the transportation of heavy goods. The best six horse teams are

capable of hauling, on the present turnpike, when it is in good order, but

from sixty to seventy-five cwt., the last being rather an extreme load. When
'^e gradients are reduced to two and a half degrees, and the road kept al-

ways in a good state of repair, the same teams may then haul a load of six

tons. One ton is the least allowance for one horse on well graded turnpikes

in Europe, and the expense of hauling could not be cleared by taking lese.

It may be proper here to mention the charge of transportation on turnpikes.

During the past season, many wagon loads of goods have actually been trans-

ported from Baltimore to Pittsburg for the trifling sum of from 75 cts., to $1
25 per cwt The latter price is considered a fair compensation. One six

X , ;i.



80 Third Report of C. L. Schlatter. - •,
i

^

horse load was contracted for, to be taken from Baltimore to Zanesville, in

Ohio, for $1 75 per cwt., and the wagoner appeared to be satisfied with his

price.

No survey was made from Loudon to Chambersburg, as the site for a new
and well located road would vary but little from the present turnpike.

Annexed to this report (54) will be found a table exhibiting the results of

the estimates of cost for each mile of road, together with the average prices^

amount of excavation, length of bridges, etc,

The dimensions of the road and the slopes of the banks, upon which the

estimates have been based, vary with the nature of the ground. Where the

ground is level, or not much sideling, the whole width of the road bed be-

tween the ditches is assumed at thirty-four feet—the side ditches on such lo-

cations to be six feet wide on top, and two feet deep. The metalling or stone-

way, will be eighteen feet wide, leaving an earth or summer way of eight

feet wide on each side, between the stone way and the ditches.

In deep cutting, the width of the road bed between the ditches is reduced

to twenty -four feet, leaving a foot-path of three feet on each side of the stone

way. The latter preserves its width of eighteen feet throughout. The
ditches are in this case assumed as four feet wide on top.

High embankments occur but seldom, and will have a width of twenty-

six feet on top, leaving a foot-path four feet wide on each side of the stone

way. The slopes of the embankments to be one and a half feet to one in

common earth, and one to one in harder material.

Where the sideling ground is steep, (as in the mountams,) the width of the

road, including the ditch on the side hill, will be thirty feet. The stone way
still continuing eighteen feet in width, and leaving a fo(5l-path of five feet on
the side of the valley, and one of three feet on the hill side, bordered by a
ditch four feet wide. The slopes to vary from one and a half to one^ to one

to one.

The following plan for constructing the stone way, is that upon which the

estimates have been made out.

A bed for the reception of the foundation is first excavated eighteen feet in

width, by a curved pattern, so that the centre be six inches higher than the

ends. Along the two sides of this bed small ditches are cut, from three to

six inches wide, -and from three to six inches deep. The material of the

whole of this excavation is used to raise the summer ways, on each side, so

that they will slope offfrom the metalling to the ditches. The small ditches

serve for the reception of two rows of curb stones, set upright, so that they

project ten inches above the bed. Sound, flat stones are to be selected for

this purpose. The curb stones form the sides of the foimdation, and prevent

it from spreading out ; they are essential to the preservation of a good road.

The first layer of stones is regularly and closely packed, in the form of

a pavement. The stones are always set upright, and when of a flat form
they are set lengthwise across the road. At the same time the broadest end
is used as the base, and the rougher and more pointed the tops of the stones

are, the better, so that they may the better receive the next layer of broken
stone. The thickness of this foundation is to be from five to six inches at

the sides, and from six to seven inches in the middle. All kinds of hard

stone, as limestone, freestone and graywacke, may be used for the packing.

The second course is to consist of a layer of broken stone, five inches deep

at the sides and seven inches deep ip the middle. The material may be of

the same nature as the packing, but it must be broken so that each stone will

pass through a four inch ring. The first portion of this course when spread
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over the foundation, must be well rammed into the lower course, by which
process the surface of the packing will become consolidated and even.

After the second course has been laid on, and rounded off by a pattern^

the third and last course is to be put on, from four to five inches thick at the

sides, and from five to six inches thick in the middle. This course will cov-

er the curb stones, and be confined by the summer road or foot ways. The
lower part of the top course may consist of broken stone which will pass

through a two inch ring ; the covering however should not contain stone

larger than one and a half inches.

No other material to be used for the third course than limestone or kiesel-

shieffer.* Wherever the latter material can be had within a distance of two
miles, it should be prefered to limestone.

The surface of the stone way when finished, will form a curve of nine

inches rise in the middle, and slope off on each side. These slopes are con-

tinued over the summer ways to the ditches. The whole thickness of the

metalling by the above plan will be eighteen inches in the middle, and fifteen .

inches on the sides. The sectional area will be twenty-five square feet|

therefore the cubic content is twenty-five cubic feet, or one perch per lineal

foot, or five thousand two hundred and eighty perches per mile.

The cost of metalling and finishing the road as above described, is esti-

mated at $5,800 per mile,t and by allowing this sum, a road may be obtain-

ed as good as any in existence, in this country or in Europe. Such a road

will be capable of supporting the heaviest traffic, and by adopting a judicious

system of constant repair can be kept in the best order at a very moderate

yearly expenditure.

The plan for the formation of the stone way here proposed has been ex-

tensively used, and with the most perfect success, by the most distinguished

European engineers. The main features are the same which were adopted

by Messrs. Telford, IVrNeill and Wingrove during their extensive practice,

and recommended by Sir Henry Parnell, after an experience of twenty

years as an active and efficient parliamentary commissioner of roads, in his

excellent treatise on this subject, published in 1838. The French engineers

have always favored this plan ; and several thousands of miles of roads have

been constructed upon this principle in Prussia, where its merits have been

satisfactorily tested, and where road making is well understood.

It was only owing to the bold and imposing assertions and plausible ar-

guments of Macadam, that the system called after his name, became, to a
certain extent, popular, in spite of common sense, and partially superceded

the plan established by experience and reason. Macadam's system has

everything against it, and nothing to recommend it, and cannot be supported
;

by an experienced and judicious engineer. The parliamentary investigations,

(pursued with so much patience and sagacity,) instituted for the purpose of

' This material was found by Mr. Roebling in the course of the survey, west of Tussey's monntain,
in great abundance, Iving in vertical veins embedded between limestone rock. It is a species of flint,

ana is considered as tne very best material for the upper layar of a stone way. It is almost a pure si-

lex, thefore not liable to produce dirt upon the road, and at the same time it is easily broken. When
fractured, its particles, owing to the roughness of their edges, will not give way, but unite into a solid '.

mass. The properties of this valuable material appear not to be understood by those who have the
'

management of the present road ; the coarsely broken limestone, is, under the present system of re-

pairs, preferred, because a road which is never well attended to, and always full of ruts, is more easily
and quickly repaired when once reduced to its worst state by Uirowing on masses of course materia]
which will not yield to the action of the wheels. A road having the upper surface covered with kies-

elshieifer, requires a little attention constantly, but can with very little care be kept in a high state of
fireservation, and perfectly smooth at all timet. The most valuable material next to kies&hieffer i&

imestone.
t " Although the expense of conttmcting a road on this plan may seem to be great, on an average

of fire years, the joint expense of constructing and repairing such a road will be less than that of con-
structing and repairing a road made by putting the surface materials on the natural toil, without a
paved foundation ; for, in point of fact, such a road has usually to be nearly new made every you for

.

some year* after it ia first opened."—Sir Henry Pamell, on Roads.
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ascertaining the most approved form of road making, have drawn from the

most skilful and experienced engineers and road surveyors, their opinions

relative to the plan pursued by Macadam, and that carried to such perfection

by Telford.

After a careful perusal of these investigations, together with the valuable

works which have been written upon this subject—and after an attentive ob-

servation of the effect of travel, time and wet weather, upon the Macadam-
:> ized roads in this country—but one opinion can be formed of Macadamiza-

tion and Telfordization
;
(the word is used by Dr. Lardner in the course of

his examination before the committee of the House of Commons.) the pre-

ference must be given to the latter system of road making.

The total cost of grading and bridging from the terminus of

the railroad line at the western end of Laughlinstown to

Loudon. 99,Vo miles, is $506,425 21

Add to this the cost of metalling on the plan proposed, at $5,-

800 per mile, 575,592 00

. , 81,082,017 21

Or $10,903 04 per mile.

If a depth of stone of twelve inches, (instead of eighteen inches,) should

be determined upon, the cost would be reduced to $4,000 per mile, so that a

road can be made between Chambersburg and Laughlinstown with a stone

way far better adapted for rapid travel and heavy wagons than any we have
in the State, for $803,385 52. Twelve inches of metalling is more than is

usually placed upon turnpike roads, but is equal, when laid on by the plan

I propose, to twenty inches placed on in the common way, from' the great

solidity which the road acquires from the strength of the foundation, and the

method of its construction. f

. Appendix, exhibiting the principles upon which the comparisons between
the different routes are predicated, together with the comparisons and their

results •

1. REDUCTION OF GRADIENTS TO A LEVEL ^VND STRAIGHT LINE.

In order to be enabled to enter into the calculations required for ascertain-

mg the cost of transportation and management of a railroad, it becomes first

necessary to reduce the gradients and curvature to a level and straight line.

• The extent of a straight level thus allowed for the gradients and curvature,

,
added to the actually measured distance, will give the virtual distance of the

^ ' Jhae.

The amount of steam power necessary to convey a load over a succession

of ascents, is equivalent to the power required for lifting the same load through

a perpendicular height equal to the aggregate ascents of the inclines, plus

the power to be consumed for conveying the same load over a level distance

of the same extent. Now, it is generally admitted that the amount of power
which is necessary to raise a load through a perpendicular height of twenty-

one feet, is equivalent to what is required for the conveyance of the same
load over one mile of level and straight road in the same time. To reduce,

therefore, the ascents to a level, we should divide the aggregate rise by twen-

ty-one, and the quotient will express the number of miles to be added to the

measured distance. But as the ascents differ in the two directions materially,

. we should perform the reduction both ways.
^ When a train descends a plane, the inclination of which is equal to the

angle of repose, it is evident that no power from the engine will be required

^. ^ to propel the load ; its own gravity will be sufficient tO'Overceme the resistance

arising from ftiction. Now as the engine in so descending exerts no power
of traction, it is clear that the additional friction of the engine itself, which
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on a level or on an ascent results from this traction, and which amounts to

about one pound per ton of load, ceases to exist. We have only to consider

the resistance due to the friction arising from the weight of the load, which
is established at from eight to nine pounds per ton, and the resistance result-

ing from the motion of the engine itself, and which amounts to about one
hundred and fifty pounds for an engine of ten tons weight.

By dividing 2240 by 9, we obtain
-^-J-j one foot rise in a distance of two

hundred and forty-nine feet, as the inclination corresponding to the angle of

repose for the load, and which is equal to 21 -20 feet per mile. The inclina-

tion of repose for an engine of ten tons weight, the friction of which amounts
to one hundred and fifty pounds, is equal to -^ViV ^^ T^7J equal to 3543 feet

per mile, which is considerably more than the angle of repose for the load.

From this it appears we cannot fix the angle of repose for a descending train,

without determining the whole weight of the train.

Suppose the average gross weight of the train itself to be 250 tons, and
that of the engine 10 tons. The resistance of the train due to friction is there-

fore 250x9= 2,250 lbs. •;

Add the resistance owing to the friction of the engine, 150 ^'

And we have a total resistance of the train, 2,400 lbs.

The aggregate weight of the train and engine in pounds is 206x2,240
=582,400 pounds. This divided by the total resistance, gives us 582,400
-i-2,400=y^^.^-g- as the rate of inclination which corresponds to the angle

of repose for the whole train, and dividing one mile 5,280 feet by 24266,
we obtain 21 76 as the descent per mile equivalent to the angle of repose. '=

In practice, however, a greater expenditure of steam power will take place,

than is required by the above calculation. Where the grades are undulat-

ing, the steam power has to be kept up on descent in order to obtain a suffi-

cient accumulation of power to overcome the following ascents. And on
long descents, say of 45 feet per mile, safety requires a ready store of power
to be applied for reversing the motion of the engine in case of accidents.

Some loss of fuel will therefore be incurred frorti these causes.

No experiments have yet been made by which we can determine the pre-

cise amount of steam power required on descending planes, to overcome the

resistance of friction and the atmosphere.

On inclinations of less than thirty feet per mile, and on short undulating

gradients, from a level to forty-five feet per mile, we may assume the saving

of power resulting from a descent of thirty-five feet, as equivalent to the power
required on one mile of a straight level. No power will therefore be needed

on a descent of 35 feet per mile, or planes exceeding this inclination, provided

such descents are ofno great extent, and are followed either by ascents, levels,

or descents under thirty feet per mile. This principle, however, will not ap-

ply to long planes descending more than thirty-five feet per mile. On such

descents an actual gain of power, resulting from accelerated velocity, Avould

take place, according to the above supposition. ' But as it is dangerous to in-

crease the speed beyond certain limits, or to make use of the accelerating

force of gravity to its full extent on steep inclines, nothing will be gained

from any excess of gravity, but what is wanted to overcome the friction of

the train.

In such cases, as for instance on the eastern descent of the Allegheny
mountain, from the west to the east, we should allow, say fifty feet of de-

scent, as equivalent to one mile of level in point of expense of steam power.

Or the amount of steam power required on one mile of road, descending

forty-five feet, is equivalent to the power expended upon a straight and level

roacl of ^-^ or j^ of a mile in length. *
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C "' ~ " "' * ~ 2. REDUCTION OF CURVATURE.
*

'* To exhibit the effect which the curvature of the road will have upon the

locomotive power, we will adopt, as a basis for our calculations, the result

of experiments which were made for that purpose by the engineers of the

Bahimore and Ohio railroad.

The resistance arising from a curvature equivalent to three hundred and
sixty degrees of deflection, was found to be equal to the amount of resistance

of a straight and level line of 0238 miles. The mechanical resistance aris-

ing from the curvature of a line, will, therefore, be equivalent to the resist-

ance of a level and straight line, the extent of which is obtained by dividing

the aggregate sum of degrees of deflection by 360, and multiplying the quo-

tient by 0-23a

,

'
FUEL.

The quantity and cost of fuel for transportation at different speeds has been

ascertained and nearly reduced to a certain standard on different roads in this

country and in England. From these facts, we have, with a due regard to

circumstances, allowed one-fifth of a cent as the average cost of fuel for the

conveyance of one ton gross weight of passenger trains, over one mile of

level and straight road, at a velocity of twenty miles per hour ; and one-tenth

of a cent as cost of fuel for one ton of freight train, over one mile of level

and straight road, at a velocity of ten miles per hour.

COST OF MACHINERY AND WEAR AND TEAR.

The wear and tear of the machinery will be nearly in proportion to the

work performed. Now, as its capacity will be nearly regulated to the grades,

the wear and tear may be estimated in proportion to the actual running dis-

tance, including the equation for the curvature of the road.

The annual expense of wear and tear, and depreciation of a locomo-

tive engine and tender for passenger trains, will be assumed at $2,500
And the engine and tender for freight trains, at 2,000

Of a passenger car, including oil, 600
Freight, « " 145

REPAIRS AND SUPERVISION .OF ROAD.

The annual repairs of the graduation, culverts, and double railway track,

including the supervision of the road, is estimated at $800 per mile. The
annual repair of the wood-work of viaducts is estimated at 4 per cent, on the

first cost

TO PHILADELPHIA. ^

No. 1. Projected railroad from Cleveland to Pittsburg, 13000 miles.

Harrisburg and Pittsburg railroad, (middle route,) 229 57 "

(J- Harrisburg and Philadelphia railroads, 106-75 "

^^'i Total distance from Cleveland to Philadelphia, 46632 miles

•

* Maximum gradient, 45 feet per mile.

TO BALTIMORE.

No. 2. Projected railroad from Cleveland to Pittsburg, 130 miles.

Baltimore and Ohio railroad, 337 "

. Total distance from Cleveland to Bahimore, 467 miles.

Maximum gradients, 84 and 66 feet per mile.

TO NEW YORK.

No. 3. From Cleveland to Philadelphia as by route No. 1, 46632 miles.

From Philadelphia to New York by railroad, 85 "

Total distance from Cleveland to New York, 551-32 milesi

Maximum gradient, 45 feet per mile.
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TO FHILADELPHIA VIA ERIE.
- •:

. z s- -."

,

No. 4. By lake, from Cleveland to Erie,

By Sunbury and Erie railroad,

By Sunbury and Catawissa, Little Schuylkill and
Susquehanna, Little Schuylkill and the Reading
railroads,

v|j«fi^ Total distance from Cleveland to Philadelphia,'
•

* Maximum gradient, 66 feet per mile.

TO NEW YORK VIA DUNKIRK.

No. 5. By lake from Cleveland to Dunkirk, I

By New York and Erie railroad.

By Hudson river, from Piermont to New York,

.-«'?,, Total distance from Cleveland to New York,
Maximum gradient, 60 feet per mile.

TO BOSTON VIA BUFFAJLa *i "

No. 6. By lake from Cleveland to Buffalo, ' '

.
"

By Batavia and Buffalo railroad, " T .-

^ i- By Rochester and Batavia "

V";. I
By Auburn an Rochester "

v,f- .t

''' By Syracuse and Auburn " '^'^
';

By Utica and Sjrracuse "

By Utica and Schenectady " \

By Mohawk and Hudson " (to Albany,)
-';. By Western "

By Boston and Worcester "

'"-*''
Total distance from Cleveland to Boston, I.;!,'

"-'"

Maximum gradient, 60 feet per mile. -*

TO NEW YORK VIA BUFFALO.

No. 7. By lake to Buffalo,

By railroads from Buffalo to Albany, as by, route No.
6 and by the New York and Albany railroad,

Total distance from Cleveland to New York, :

~

Maximum gradient, 60 feet per mile.

TO PHILADELPHIA.

No. 8. Total distance by railroads as by route No. 4,

Maximum gradient, 66 feet per mile.

TO PHILABELPHIA. '

J

No. 9. Projected railroad via Meadville, Allegheny river,

^ Kiskiminetas and Conemaugh, to the middle route, 171 00 miles.

' -Middle route, from the point of intersection, to Har-
risburg, 187-25 "

Harrisburg and Philadelphia railroads, 106 75 "

,i}4i*fi Total distance from Erie to Philadelphia, 46500 miles.
'. Maximum gradient, &2~^^^ feet per mile.

TO NEW YORK VIA DUNKIRK. 1.
.'

No. 10. By lake to Dunkirk, 50 miles.

From Dunkirk by New York and Erie railroad, and
by Hudson river, as by route No. 6, 470 "

'T,^ Total distance from Erie to New York, 520 milea.

/r' ; Maximum gradient, 60 feet per mile. H^ «b*; .-

.^'Wj

120 00 miles.
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TO NEW YORK VU BUPTALO.

No. 11. By lake to Buffalo, 90O0 miles.

Railroads as by route 7, 467 71 "

Total distance from Erie to New York, 557-71 "

Maximum gradient, 60 feet per mile.

TO BOSTON VIA BUFFALO.

No. 12. By lake to Buffalo, ., 90 miles.

Railroads as by route 7, (<. > 521 "

Total distance from Buffalo to Boston, 611 miles.

Maximum gradient, 80 feet per mile.

TO NEW YORK BY RAILROAD AND RIVER.

No, 13. New York and Erie railroad, 448 miles.

Hudson river from Piermont to New York, 22 "

Total distance from Dunkirk to New York, 470 miles.

Max. gra. 60 ft. pr mile, from Elmira to N. York. ^ ij-

TO PHILADELPHIA BY RAILROAD.

No. 14 New York and Erie railroad to Elmira, 194 00 miles.

•' Williamsport and Elmira railroad, 74 00 "
- Northern route of the Harrisburg and Pittsburg rail-

road, as located from Williamsport to Harrisburg, 91-50 "

Harrisburg and Philadelphia railroads, 106 76 "

Total distance from Dunkirk to Philadelphia, 466 25 miles.

Max. gra., 45 ft pr mile, from Elmira to Phila.

No. 15. Total distance from Buffalo to New York by the

railroads to Albany, as by route 7, and the New
York and Albany railroad, 46771 miles.

Maximum gradient, 60 feet per mile. .,

No. 16. Total distance from Buffalo to Boston, as by rail- 1 •
-i-

^, roads in route 6, 521 miles.

TO NEW YORK. ,

No. 17. From Buffaly, by the grand Erie canal and the Hud- ' '

son river, 508 miles.

TO PHILADELPHIA FROM ERIE,

No. 18. Erie extension of the Pennsylvania canal,

Beaver division, " " '

;,': Ohio river to Pittsburg,

Western division of the Pennsylvania canal,

Portage railroad,

Juniata division,

Eastern,
" - Philadelphia and Columbia railroad.

Total distance from Erie to Philadelphia by State

^^
improvements,

TO PHILADELPHIA FROM CLEVELAND.

No. 19. Ohio canal from Cleveland to Akron, 88 miles.

Pennsylvania and Ohio canal to Beaver division, '-'**' 84 "

From point of junction of P. and O. canal, by Beaver
division, to the town of Beaver on the Ohio river, 22 "

Ohio river to Pittsburg, 26 "

; Western division, Portage railroad, Juniata division, ^'

'^ Eeastern division and Columbia railroad,
,

.394 «

Total distance from Cleveland to Philadelphia, 564 miles*

u
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.<^i»:l^^v^s^ Railway Traffic in England. ' >^'^

«;,, t>^^ ., RAILWAY TRAFFIC IN ENGLAND.

1
Rf iv;.j-;t vt^:;

>:H-^ '

We give the annexed extract from the London Railway Magazine, of

29th April, to show the immense amount of travel m Great Britain, by rail-

ways. Twenty millions of passengers carried on railways, besides all other

modes of conveyance, and at a cost of £4,000,000 a year. It will be hardly

credited here—^though probably within the truth.

" The followiag calculation of the last weekly returns of 44 railways,

1,560 miles in length, given in our present number, will, we believe, be of

interest : number of passengers on 28 railways, 327,142, consequently the

total for the week must be about 500,000. The receipts for passengers on
44 railways, £68,832 17s. 3d.; ditto for goods on 39 railways, £22,526
10s. lid. ; total, £91,359 8s. 2d. This is an average of £58^ per mile

ficr week. The traffic, therefore, is certainly at the rate of about four mil-

ions and a half a year, and carrying twenty millions of passengers.

NAME.

Brimingham and Derby,
Birmingham and Gloucester,

Brandling Junction,

Chester and Birken,

Dublin and Kingstown,

Durham and Sunderland,

Edinburgh and Glasgow,
Eastern Counties,

Glasgow and Ayr,
,

Glasgow and Greenock,
Grand Junction and Ch. and Cr.,

Great North of England,
Great Western,
Hull and Selby,

Liverpool and Manchester,

London and Birmingham,
London and Blackwall,
Ijondon and Brighton,

London and Croydon, * *

London and Greenwich, '^

London and South Western,

Manchester, Bolton, and Bury,
Manchester and Birmingham,

;

Manchester and Leeds,

Midland Counties,

Newcastle and Carlisle,

Newcastle and North Shields,

Northern and Eastern,

North Midland,

North Union,

Preston and Wyre,
Sheffield and Manchester,

South Eastern,

Ulster,

York and North Midland,

Passengers



Canal Between Cairo and Suez.—Cheap Travelling.

shall have within 15 years, a line of road, under a uniform system of man-

agement, of a thousand miles in length.

CANAL BETWIXT CAIRO AND SUEZ.

We ieam, on the authority of a correspondent at Cairo, that the Pasha
has determined on constructing; a canal between that city and Suez, and that

the work is to be commenced forthwith. It is expected that this undertaking

will not prove so arduous as at first sieht may appear ; in many places all

that is requisite to be done being merely to clear out the bed of the ancient

canal ; and as Mehemet Ali has now turned his sword into a ploughshare,

it is not improbable he may find employment for some of his troops on the

work. The following particulars of this ancient canal may not be uninterest-

ing to our readers

:

The great Sesostris appears to have been the first who conceived the pro-

ject of uniting the Nile to the Red Sea by means of a canal, and actually com-
menced this gigantic enterprise, which, however, he did not finish. At a

subsequent period it was resumed by one of his successors, Pharaoh Necho,
on which occasion 120,000 men perished. It was not, however, then com-
pleted, in consequence of the response of the oracle, which was con-

sulted by that monarch, to the effect that " the construction of the pro-

posed canal would expose Egypt to the invasion of foreigners." During
the dominion of the Persians, however, it was continued by Darius, the son

qf Hystas pes, and finally completed by Ptolemy Philadelphus, after whom
it was named. The geographer Strabo relates that it " was furnished with

ingeniously contrived sluices, which were opened to admit the passage of

vessels,' and afterwards very promptly shut." It was 140 miles long, 60
yards wide, and 30 feet deep. It commenced at the Pelusiac, or most east-

erly branch of the Nile, near Bubasatis, (about 35 miles north of Cairo,) and
after flowing through the lake Amer, lilce the Rhone through the lake of

Geneva, it terminated at Assinie, a town near the site of the modern Suez,

By means of this canal, vessels from the Red sea, when they reach the Pe-

lusiac branch of the Nile, could either descend to the Egyptian ports of the

Mediterranean, or ascend the river to Memphis and Thebes. By furnishing

an abundant supply of water for irrigation, it fertilized the desert on both

sides of its banks, which were soon covered with opulent cities, among which
may be mentioned Phagroniopolis, Heroopolis and Serapeum, the positions

of which are indicated in our chart.

During the Roman dominion in Egypt, this canal was renewed or repair-

ed by the Emperor Trajan, who added a branch to it, which communicated
with the Nile near old Cairo. This prolongation of the canal bore the

name of the Emperor, as is explicitly stated in the following passage : " Be-
tween Heliopolis and Babylon, (old Cairo) flows the river Trajan."

Our correspondent does not inform us whether it is in contemplation to

renew the whole of these canals, or what deviation is contemplated in conse-

quence of the Pelusiac branch of the Nile being now dried up, except that

the point of junction with the Nile is to be at Shubra, in order that the city

of Cairo may derive beneiit from the undertaking.

We may add that, although our correspondent was assured on very good
authority that the work is to be commenced immediately, he is rather skep-

tical as to the means possessed by the Pasha of carrying it into inunediate

execution. r

Safe Travelling.—^he Newburyport Herald says, that "On the 17th

of June, ten thousand passengers were transported without the slightest ac-
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eident, over tlie whole line of 100 miles of the Eastern railroad, by day and

night. Eighteen regular trains beside some extras were run on the road,

commencing at 4 o'clock in the morning and continuing until after midnight.

The following article, well worth the attention of engineers and others

interested in the improvement of the locomotive, was sent to us several

months ago, but by accident was not received. It has since been published

in another journal, but as we are desirous of placing it upon our pages, wc
have thought proper to make this explaination.

LETTER FROM CHARLES MOERING, ESQ., ENGINEER, TO MESSRS. EASTWICK &>

HARRISON, LOCOMOTIVE BUILDERS CORNER OF TWELFTH AND WILLOW STS.,

PHILADELPHIA.

Gentlemen—In complying with your request to .give you my opinion

about your locomotive engines, I feel called upon to state the grounds that

make this ppinion what it is.

I do this in view of the interests of science, not intending to pass a mere
encomium upon the productions of your establishment. Every engineer is,

nd doubt, conversant with the fact, that the power of a locomotive engine

not only depends on the harmonious proportions of boiler and cylinders, and

on the clever mechanical arrangement to work the pistons and transfer mo-
tion to the driving wheels

;
but every engineer must be also aware of the

importance of another fact, viz : the manner in which this power is made
available in order to draw a maximum load, at a maximum speed, on a
railroad. *

' '

In examining this point, we find that a fulcrum is required to enable the

steam power to act upon the weight, or the load to be drawn. This fulcrum
in the locomotive engine, is evidently the grip of the driving wheels on the

rails, meaning the friction between both, or adhesion, as it is technically

called. Let a locomotive engine be ever so powerful, but take away the

aforesaid friction, and the wheels will slip, the engine will draw nothing.

This adhesion, derived from the pressure of the weight of the engine, must,

therefore, bear a certain proportion to the latter. Its maximum will be ob-

tained by throwing the largest, its minimum by placing the smallest amount
of the engine's weight on the driving wheek The minimum, however,

has at 90 time been a desideratum, as the largest amount of adhesion is ire-

quired for enabling an engine of a given power to draw a maximum load'^at

a maximum speed. ?-^

In the six wheeled American engine, the true offspring of American me-
chanical talent, as possessing a fore truck, which affords a most opportune

facility for turning curves, there is but one axle to bear the aforesaid propor-

I

tion of weight ; and this axle is the driving axle. On its position, therefore,

depended the amount of weight to be made available for producing friction.

As it was found impossible, as well as improper in practice, to place this sin-

gle driving axle under the centre of gravity, for the purpose of equilibra-

Iting the entire weight of the engine, there remained but two other positions,

I viz: behind and close before the fire box.

To illustrate the effect in both cases, let us suppose two engines, A and

IB, each of 12 tons weight in running order, with cylinders, boilers and driv-

ling wheels of the same dimensions, and performing the same amount of duty

|on two roads of exactly the sajne kind.

In the engine A, Avith th^ driving axle behind the fire box, it was found

[that only haXf of its weight was brought into action for th^ purpose of pro-
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ducing friction, amounting in this case to -^=6 tons. ^ *^

In the engine B, with the driving axle before the firebox, two-thirds were

2x13
found available for the same purpose, equal to —^

—=8 tons. The ratio
o

of adhesion is, therefore, A : B=6 : 8, meaning that the engine B possesses a
surplus of two tons in its adhesive power, and, consequently^ in its capabil-

ity of drawing loads.

In further examining our subject, another question arises, concerning the

effect of the given ratio of adhesion on the rails. In the engine A we have,

as mentioned, six tons on the driving axle, and, therefore, three tons on each

driving wheel. In the engine B, however, we find eight tons on the driv-

ing axle, and, consequently, four tons on each driving wheel. The propor-

tion of weight on the rails is, accordingly, A : B=3 : 4.

Supposing these two engines to run at the same speed, S, and assuming
the stress by impact upon the rails to be represented approximately.by th%
speed multiplied into the weight imposed upon each driving wheel, then each
line of rails would be percussed by A, with Sx3=3S, ana by B, with Sx4
=4S.
t This gives a ratio of impact A : B=3S : 4S or A : B=3 : 4 ; meaning,
for the sake of practical illustration, that the engine B will ruin the rails,

take them to be thirty-eight pounds per yard, after the lapse say of nine years

;

while the engine A will produce the same deterioration only after the space

of twelve years, supposing the amount of trafiic and other conditions to be

the same in both cases.

Although no actual observations of this nature have been made with re-

gard to the rails, yet the average duration of the wrought iron tires on the

driving wheels, proves the above proportion not to be an incorrect one. The
duration of tires on engines, with the driving axle behind the fire box, has

been found to exceed the duration *f those on engines with the driving axle

before the fire box ;
and taking the latter to be nine months at an average,

the duration of the first has been found to amount to from twelve to fourteen

months. •

Wronght iron rails being manufactured in the same way as tires, it can

be but a fair assumption, that the duration of rails will admit of the same
proximate scale given in the above proportion of impact.

This brief exposition, backed by the ratio oi tractive power^ A : B=6: 8,

and by the proportion of duration^ A : B=3 : 4, makes it obvious why the

diminution of impact in the engine B, possessing a superior power of trac-

tion, was found of such great importance, and has thus constantly occupied

the attention of the American machinists and engineers. In pursuance of

this notion, the eight wheeled engine was started with ttco driving axles, one
before and the pther behind the fire box. s:?

Supposing such an engine C, to weigh twelve tons, in running order, and
of the same dimensions as A and B, the weight on the two driving axles

was found to be also two-thirds, or eight tons, yet pressing ^upon the road,

8 —-^
on the four points of contact, only with ^=2 tons.

The proportion of adhesion, or tractive power, is, therefore, A : C—6 : 8,

B : C=8 : 8, A : B : C=6 : 8 : 8.

The ratio of impact, or deterioration of the rails, being C : A=2 : 3, C

;

B=3:4, C: A.B=2:3:4. >^,
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From this we may infer that rails lasting but nine years under the per-

formance of the engine B, and twelve when traveled upon by the engine A,
will not meet with their ulterior destruction before eighteen years, when en-

gines of the kind C, are running upon them under the aforementioned sup-

positions.

I can, therefore, but applaud your resolution of building systematically no
other engines but those with eight wheels—four driving and four truck

wheels. However, I feel myself called upon to impress you with the ad-

vantages that must necessarily result when the number of driving wheels

can be augmented to six or eight, without loosing that beautiful characteris-

tic of the American engine, viz : the free vibrating truck, which in its office

of piloting the engine along the track, I think invaluable for the American
railroads, with their sharp turns and light superstructure.
* An engine, D, with three, and an engine, E, with /ottr driving axles, lend-

ing an opportunity to make their whole weight available for adhesion, which
then would be that due to the maximum weight of twelve tons, in the given

case, would certainly possess the greatest tractive power, and yet injure the

road in a much less degree. The proportions of adhesion, or tractive power,

would be the following ones, supposing in every case that the engine pos-

sesses sufficient power to slip her wheels in pulling against a fixed point,

A : B : C : D : E=6 -.8:8: 12 : 12 ; and the proportions of impact, or de-

terioration of the rails, B : A : C : D : E=4 : 3 : 2 : 2 : 1^.

I am aware of all the difficulties attending what I propose, but I feel, never-

theless, confident that " flexible coupling rods," permitting all the axles, with

the exception of the main driver, to conform to the radii of curves, are with-

in the pale of practical feasibility. Only on this condition should I think

myselfjustified in preferring engines with a greater number of driving axles

than two, were I even inclined to overlook the greater complication that such
a mechanical arrangement must require. I reckon simplicity to be one of

the cardinal virtues in any mechanical apparatus, and of the most absolute

necessity in the locomotive engine.

After this digression, permit me, gentlemen, to come back to the eight

wheeled engine, C, as the subject of my disquisition. Great as the improve-

ment promised to be, in introducing the aforesaid engine, the advantages de-

rived thereform for the preservation of the rails, were, however, nearly lost.

The difficulty consisted in the stiff connection of the tire box, boiler, smoke
box, and pedestals of the driving wheels, with the frame, wJiich acted like a

lever. Whenever one pair of driving wheels was raised, by some irregu-

lar elevation in the track, resulting from its bad condition, the other pair, in

consequence of the springs not acting quick enough to force them down,
were momentarily lifted up by the frame, consequently without bearing their

I

due proportion of weight ; and, on the contrary, when one pair was passing

I

over a depression in the road, the other again, for the same reason, had to

[sustain nearly the whole amount of weight originally allotted to both driving

axles—the truck wheels always acting as a fulcrum, and the frame, with its

[fixed pedestals and the axles therein revolving, as the lever.

This could not help injuring the road nearly in the same degree as the

lengino B ;
nay, the effects were still more injurious to the engine C, itself,

las in the case of the main driving axle being suspended by the frame, in one

|of the aforesaid elevation or depressions of the other driving axle, the former

received its rotary motion from the pistons without its fulcrum or adhesion

1^0 the rails.

It is but just to say, gentlemen, that you saved the eight wheeled engine

from becoming a mercjiotion, and that owing to your exertions, it has been
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brought to such a state of perfection as ought to make the old six wheeler,

of the kinds A and B, quite absolete. It is furthermore, but justice to state,

that your special adaptation of the lever, or balancing beam, to the use of ^

locomotives upon railways, obviated the aforesaid difficulties in such a maA-i?

ner as to leave but little to desire ; and here I regret to say, that some of that

northern railroads in Germany—notwithstanding the unqualified recom-

mendation of so able an engineer as Mr. C. E. Detmold—have not adopted

;

engines with your improvement. *

.' I consider the balancing beam, supported in its centre by a vertical shaft,

resting on springs that ar^ attached by the pedestals to the frame, and stayed

on its ends by two vertical pins abutting against the two driving axles, as pos-

sessing, in an eminent degree, the two indispensable qualities

—

-first, of equal*^;

izing the weight on both driving axles, in whatever condition the road may
be, and, therefore, producing in an eight wheel engine of twelve tons, a con-

stant and equal adhesion of eight tons, yet pressing the rails with but two
tons ; and, second, of furthermore diminishing the very ratio of impact as

given above, the weight of the engine being suspended in the middle of the

lever beam, causing it to fall only half the depth of any of the driving axles,

in their passage over any short or sudden depression in the track, while the

iingines A and B must go down the whole depth, as supported by one axle

; alone, which by increasing the height of fall, must add to the power of the

percussion, and, therefore, ruin the road even in a shorter period than the

proportionate number of twelve or nine years.

But this is not alone what distinguishes your engines, the balancing beam
of your arrangement being no,w used by nearly all the engine builders of

note in the United States, after having purchased the patent right from you,

which at once bespeaks the great merit and usefulness of your improvement.

It is, besides, the very simplicity of your engines that must engage the

attention of even the least observing. Instead of four eccentrics, four eccen-

tric rods, four latches, and a complicated arrangement to put them in and out

of gear, by an extra hand lever, thus making three hand levers ahogether,

you have but two eccentrics, two eccentric rods, no latches, and a simple ar-;

rangement of the reversing valve ; the whole to be handled by one and the

same lever, and this, too, by moving it yi exact accordance with the requir-

ed movement of the engine.

It is true that in reversing you lose in speed, as the lead of the slide no
longer takes place

; but this loss I think of no moment, as it only happens
when the engine is backing. Besides, the position of your forcing pumps
is such as to prevent the freezing of the water, an advantage of great imr ;»

portance with locomotion in northern climes. ..j

Gentlemen, this is my canded opinion about your eight wheeled engines,-

and you are welcome to make any use of this document. Permit me to

avail myself of this opportunity to thank you for your readiness, and the

frank and open way in which you satisfied my desire for information ; and
allow me to assure you that the modest and unostentatious manner in which
you spoke of your engines, trusting more to their own merits than to puffing

and boisterous recommendations, has most favorably impressed me wit£ ^
your own personal character. I am, gentlemen, your's, respectfully, Vv-

'

Charles mobbing,

Captain of Engineers in the Austrian Army. »

Philadelphia, September \st, 1843.

DESTRUCTION OF THE ROUTTO-DOWN-CLIFF BY GUN-POWDER.

You will not be surprised to hear that the announcement that an explosion^
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of 18,000 lbs. of powder was to be made in the Round Down Cliff thfe af-

ternoon brought in an influx of stangers into this town ; still, though consi-

derable, it was not so large as I had expected. Curiosity was, I think, pa-

ralyzed by a vague fear of danger, which kept some thousands at home who
|

might have wiUiessed it, ^s the event turned out, without the slightest shock

to their nervous system. The experiment succeeded to admiration, and, as a
specimen of engineering skill, confers the highest credit on Mr. Cubitt, who
planned, and on his colleagues who assisted, in carrying it into execution.

Everybody has heard of the Shakspeare Cliff, and I have no doubt that a

majority of your readers have seen it. I should feel it a superfluous task to

speak of its vast height were not the next cliff to it, on the west, somewhat
higher. That cliff is Round DoAvn Cliff, the scene and subject of this day's

operations. It rises to the height of 375 feet above high water mark, and - '

was, till this afternoon, of a singularly bold and picturesque character. To -; • -

understand the reasons why it was resolved to remove yesterday no inconsi-

derable portion of it from the rugged base on which it has defied the winds .
: '

and waves of centuries, I must make your readers acquainted with the in-

tended line of railway between Folkestone and this place.

At Folkestone there will be a viaduct of great height and length. Then "
'

there will be a tunnel, called from a martello tower near it, the Tower Tun-
^

nel, one third of a mile in length. Then comes a cutting through the chalk '

>

of two miles in length, called Warren's cutting. Then comes the Abbott's

Cliff tunnel, one mile and a quarter in length, and now half finished, al-

though only commenced on the 16th of August last. From the Abbott's

Cliff tunnel to the Shakspeare Cliff tunnel the railroad will be under the

cliffs close to the sea, and protected from it by a strong wall of concrete two »

miles long, and with a parapet of such a height as will not preclude passen-

gers from the splendid marine view which lies under them. Now it was ''

found that when a straight line was drawn from the eastern mouth of the >

Abbott's cliff tunnel to the western mouth of the Shakespeare tunnel, there 1 V.

was a projection on the Round Down cliff which must be removed in some •' _'-;

way or other to insure a direct passage. That projection, seen from im "
.

sea, had the appearance of a convex arc of a circle of considerable diameter. ''

It is now removed, and some idea of its size may be formed from the fact -
f

that a square yard of chalk weighs two tons, and that it was intended by '^

this day's experiment to remove 1,000,000 tons. The Shakspeare tunnel is ^

three-quarters of a mile long, and it is about the same distance from that tun- • ; .

nel to the town of Dover. > /' •

Having premised thus mu(»h as to the locality of Round Down cliff, 1

now proceea to describe, as briefly as I can, the means employed to detach ' \
from it such an immense mass of solid matter. A horizontal gallery exten-

ded for about 100 yards parallel with the intended line of railway, from
which cross galleries were driven from the centre and extremes. At the »-'

end of these cross galkries shafts were sunk, and at the bottom of each shaft

was formed a chamber, 11 feet long, 5 feet high, and 4 feet 6 inches wide.

In the eastern chamber were deposited 5000 lbs. of gunpowder, in the west-
'

em chamber 6000 lbs., and in the centre chamber 7000 lbs., making in the ;
' ,,

whole 18,000 lbs. The gunpowder was in bags, placed in boxes. Loose - >.!)

powder was sprinkled over the bags, of which the mouths were opened, and ^ :

'

[the bursting charges were in the centre of the main charges. The distance 5*
'

; v

of the charges from the face of the cliff was 70 feet at the centre and about ?^

155 feet at each end. It was calculated that the powder, before it could find ->r«

lavent, ffitti^ move 100,000 yards of chalk, or 200,000 tons. It was also 'i^i

Iconfidently expected that it would move 1,000,000 tons. -^.
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'

The foilowing preparations were made to ignite this enormous quantity

of powder. At the back of the cliff a wooden shed was constructed, in

which three electric batteries were erected. Each battery consisted of 18
Daniels' cylinders, and two common batteries of 20 plates each, to which
were attached wires which communicated at the end of the charge by means
of a very fine wire of platina, which the electric fluid as it passed over it,

made red hot, to fire the powder. The wires covered with yarn were spread

upon the grass at the top of the cliff, and then falling over it were carried

to the eastern, the centre, and the western chamber. Lieutenant Hutchinson
of the Royal engineers, had the command of the three batteries, and it was
arranged that when he fired the centre, Mr. Hodges and Mr. Wright should

simultuneously fire the eastern and western batteries, to ensure which they

practised at them for several previous days. The wires were each 1,000

feet in length, and it was ascertained by experiment that the electric fluid

will fire powder at a distance of 2,300 feet of wire. After the chambers
were filled with powder, the galleries and passages were all tamped up with

dry sand, as is usually the case in all blasting operations.

At 9 o'clock A. M., a red flag was hoisted directly over the spot selected

for the explosion. The wires were then tested by the galvanometer, the bat-

teries were charged, and every arrangement completed for firing them.

It was arranged that the explosion should take place at 2 o'clock ; at that

time there was an immense concourse of people assembled. In a marquee
erected near the scene of operation, for the accommodation of the directors

and distinguished visitants, we observed among the number assembled. Sir

John Herschell, General Pasley, Colonel Rice Jones, Mr. Rice, M.P., Pro-

fessors Sedgwick and Airy, the Rev. Dr. Cope, and there was also a strong

muster of engineers, among whom were Mr. Tierney Clark, Mr. John
Braithwaite, Mr. Charles May, Mr. Lewis Cubitt, and Mr. Fred. Braith-

waite ; the engineers and directors of the Greenwich, Croydon, Brighton,

and South Eastern railways, besides numerous foreigners of eminence.

. At 10 minutes past 2, Mr. Cubitt, the company's engineer in chief, ordered

the signal flag at the western marquee to be hoisted, and that was followed

by the hoisting of all the signal flags. A quarter of an hour soon passed

in deep anxiety. A number of maroons, in what appeared to be a keg,

was rolled over the cliff, and on its explosion with a loud report, all the

flags were hauled down. Four more minutes passed away, and all the

flags except that on the point to be blasted were again hoisted. The next

minute was one of silent and breathless and impatient expectation. Not a

word was uttered, except by one lady ; who when too late, wished to be at

a greater distance. Galeatum sero duelli panitet. Exactly at 26 minutes

past 2 o'clock a slight twitch or shock of the ground was felt, and then a
low, faint, indistinct, indescribable moaning subterranean rumble was heard,

and immediately afterwards the bottom of the cliff began to belly out, and
then almost simultateously about 500 feet in breadth, with reference to the

railway's length of the summit began gradually to sink.

There was no roaring explosion, no bursting out of fire, no violent and
crashing splitting of rocks, and what was considered extraordinary, no smoke
whatever ; for a proceeding of mighty and irrepressible force, it had little or

nothing the appearance of force. The rock seemed as if it had exchanged
its solid for a fluid nature, for it glided like a stream into the sea, which was
at a distance of about 100 yards, perhaps more, from its base, tearing up the

beach in its course, and forcing up and driving the muddy substratum to-

gether with some debris of a former fall, violently into the sea, and when
the mass has finally reached its resting place a dark brown color was soon
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on different parts of it, which had not been carried off the land ; the shatter-

ed fragments of the cliff are said to occupy an area of 15 acres, but we should

judge it to be much less. I forgot to minute the time occupied by the descent,

but I calculate that it was about four or five minutes. The first exclamations
'

which burst from every lip was, "Splendid, beautiful!" the next were iso-

lated cheers, followed up by three times three general cheers from the spec-

tators, and then by one cheer more. These were caught up by the groups

on the surrounding downs, and, as I am informed, by the passengers in the

steamboats. All were excited, all were delighted at the success of the ex-

periment, and congratulation upon congratulation flowed in upon Mr. Cubitt

for the magnificent manner in which he had carried his project into execu-

tion.

As a proof of the easy, graceful and swimming style with which Round
Down Cliff, under the gentle force and irresistible influence of Plutus and

Pluto combined, curtseyed down to meet the reluctant embraces of astonished

Neptune, I need only mention that the flagstaff, which was standing oh the

summit of the cliff before the explosion took place, descended uninjured with

the fallen debris.

No fossil remains of the slighest importance were brought to light, which
was a matter of disappointment to many. A very few even of the most or-

dinary character were found among the mass, which it may well be imagin-

ed was soon after the explosion, teeming with the curious multitude from the

clifis above, anxious to obtain some relic of the event.

On examining the position occupied by the debris of the overthrowni cliffj

we were much pleased to find it more favorably disposed than we could have
conceived possible. Instead of occupying the site of the proposed railway

at the foot of the cliff, it had by its acquired velocity slid past it, and left com-
paratively little indeed to be removed. At some considerable distance from
the cliff, the fragments appeared to be heaved up into a ridge, higher than

any other part, forming a small valley towards the cliff, and another .sea-,

ward, beyond w^hich a second ridge appeared, when it finally slopes off to-

wards the sea. The chalk was by no means hard, and appeared thorough-
ly saturated with water. The great bulk of the fragments ranged from about

two to perhaps eight or ten cubic feet, although we observed a vast number
of blocks, which contained from two to three cubic yards and upwards, one
of which was driven some distance into the Shakspeare tunnel without do-

ing injury to the brickwork. There was very little, indeed, of what might
be termed rubbish in the mass.

Previous to the explosion, Ave had heard it stated that about a million yards

were expected to be detached ; indeed the Railway Times so stated it, on the

21st ultimo, apparantly from authority, and after the explosion took place, it

was publicly asserted by one of the oflficials, that three quarters of a million

of cubic yards had come down. Now, on cubing the stated dimensions of
the mass, which were given as under 300 feet in height by say 50 feet long-

er than the gallery, which would therefore be 350 feet, by an average thick-

ness or depth from the face of the cliff of 60 feet, we shall have 233,333
cubic yards ; but as the present face slope of the cliff is greater than before,

the average thickness perhaps might be increased to 75 feet, which would
make the quantity 291,666 cubic yards, from this is to be deducted 50,000
yards, the estimated quantity to be now shifted in forming the road, we shall

then have 30,000 yards effectively removed by the expenditure of one ton

of powder. Weunderstand that Mr. Cubitt, the engineer, afterwards stated

that a saving of six^ months' work and £7,000 expenditure was effected by
this blast Now allowing 6d. per yard for the removal of the quantity now
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required to be shifted, which would amount to £1,250, and £500 for the powder
used in the blast, the cost of forming the galleries, tamping, etc., we shall find

that this mass has been removed at a cost o{ 144 pence per yard. Again,

taking Mr. Cubitt's statement, that a saving has been effected of $7,000, to i

which, if we add the £1,750, expenditure by the present plan, we shall find ;;,

that he estimated the cost of removal by hard labor, at rather less than 7id.
'

per yard, v.

We felt an interest in examining the beds and fissures of the chalk in the .,

neighborhood of this blast, which clearly indicated that the plan of removal v^^

adopted by Mr. Cubitt, was not only the cheapest, but the safest method which :=

could have been adopted. The vertical fissures which here traverse the

chalk appear to lie pretty nearly parallel, and at a slope perhaps of one-fifth

to one-tenth to one. It was in one of these fissures that the whole mass
parted and slipped down, on which we believe it had set previously, no doubt :

brought about by the infiltration of water more than the sapping of the base .

by the sea. So treacherous, indeed, was this chalk, that if we are rightly v

informed, a mass equal nearly in bulk to that blasted on Thursday came i

down unexpectedly some time since in the night time, burying in its ruins a .;'.

watchman or foreman belonging to that part of the line. In the zigzag gang- '^ •

ways cut along the face of the cliff, to enable persons to ascend to the sum-
mit—^this sliding of the chalk where those vertical fissures are intersected,\

appears very frequently, inspiring the passer-by with a feeling of great inse- ;

curity. How far the water might be mtercepted, or otherwise be prevented

from filtering through these fissures is a question of great importance, and
would not, we think, be one of difficult remedy. It also becomes a matter,}

of interesting inquiry as to the effect which a lesser quantity ofpowder would
have had, deposited and fired in the same manner. Would it only have made
the mass insecure, or caused a partial sliding down, rendering it then more
difficult of removal by hand than at first ? The proportion of powder which

.

Mr. Cubitt employs in his blasting operations we understand is determined

thus :
" The cube of the line of least resistance in feet, gives the quantity in ,

half ounces ;" but in this case there does not appear to have been any such

quantity employed, though much more than heretofore is found necessary in >;

usual blasting operations. Perhaps the most curious circumstance, connect- -;

ed with the operation, was the apparent absence of shock on the firing of the

)

charge on some spots in the immediate vicinity, while at other, far more dis-

tant, it was clearly perceptible. Thus, where the batteries were placed, those

in charge of them thought the charge had missed fire, from their being in- -i;

sensible to any shock, while at five times the distance along the face of the i

cliff, it was clearly felt. But even along the face of the cliff it was very
•vident that the shock was felt by some and not by others, though standing

within a few yards of each other.

yjumction of the Rhine and Danube.—The canal connecting these two
"great rivers of Europe, was nearly completed at the last accounts. It was
to have been opened for navigation in a few days, between Nuremburg and
Bamberg, and shortly after, through its whole extent, from Danube to
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The resolution of the legislature of New York calling for information

from Railroads, is given below.. This movement will procure the annual

publication of a series of returns, similar to those made to the Massachusetts

legislature, and which have materially influenced the character of railroads

by presenting in a condensed form the accurate results of each years' oper-

ation—^Avhich results have uniformly proved highly favorable to the reputa-

tion of railroads. Viewed in this light we may pronounce this an impor-

tant step in the progress of railroads in our State.
|

STATE OF NEW YORK. IN ASSEMBLY, FEBRUARY 2, 1843. ><'

On motion of Mr. Hathaway

—

Resolved, That the several railroad com-

panies in this State be and are hereby required to make their armual repons

to the Secretary of State, by the first day of February in each year, which

reports shall embrace the business of the preceding year to the first day of

January, and shall state the length of their road in operation ; cost of con-

struction ; income from passengers, from freights and from all other sour-

ces ; the number of through and way passengers, and the receipts from each

class ; their expenses for repairing and running the road and for construc-

tion, which two items shall include all their expenditures ; the amount of

dividends ; the number of locomotives ; of passenger, freight, mail and other

cars ; the number of machine shops ; the number of horses ; the average

number of men in the employment of the company ; the number of miles

run by passage trains, by freight and all other trains ; and that the Secretary

of State be requested to put such information in a tabular form, and prepare

it and the reports in one document, for printing, for the use of the legislature.

• Resolved, That the Secretary of State be requested to commimicate the

foregoing resolution to the Presidents of the several Railroad companies

in this State. By order. ' H. N. Wales, Clerk. I

State of New York, Secretary's office. I certify the above to be a true

copy from the original on file in this office. k

(Signed,) S. Young, Secretary of State.
]^

The proceedings of theHailroad Convention lately held at Albany, are

deserving of notice in the pages of this Journal, as showing a design to ac-

13
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commodate the public by frequent trains and low fares. An attentive exam-

illation will show no spirit or disposition to anything improper

At a meeting of Delegates from the several Railroad companies between
the Hudson river and Buffalo, held at the American hotel at Albany, on the

3 1st day of January, 1843, pursuant to notice, H. B. Gibson was apointed

piesident, and Charles Stebbins, secretary.

\ The following Delegates appeared, viz :

\ Attica and Buffalo—H. Hawkins, "V. R. Hawkins, J. P. Veeder.
\TonaiDanda—H. J. Redfield, Jona. Child.

yHuburn and Rochester—H. B. Gibson, J. Fellows, D. S. Skaatts, Chas.

SejTnour, Robert Higham.
Auburn and Syracuse—G. B. Throop, T. Y. Howe, Jr., E. Williams.

Syracuse and Utica—^J. Wilkinson, Holmes Hutchinson, A. Burt, C
Stebbins.

Utica and Schenectady—^E. Coming, L. Benedict, W. C. Young.
Mohawk and Hudson—S. Stevens.

Troy and Schenectady—R. P. Hart, and B. Marshall.

Resolved, That Mr. Weld of Boston, be invited to attend this convention

as an honorary member.
Resolved, That a committee of one from each delegation be appointed by

such delegations to report upon the subjects to be acted upon by this conven-

tion and that such committee report at 3 o'clock, P. M.
The following committee were appointed, H. Hawkins, J. Child, H. B.

Gibson, T. Y. Howe, J. Wilkinson, L. Benedict, S. Stevens, R. P. Hart.

The following resolutioxis were reported by the committee and adopted by
the convention.

1. Resolved, That it is expedient to run the daily lines between Buflalo

and the Hudson river connecting with the morning and night boats on the

Hudson river out of Albany and Troy and that each line be run in 25
hours, including stops and that the same be apportioned as follows

:

Buffalo to Rochester 6 hours—Rochester to Auburn 6 hours—Auburn
to Syracuse 2 hours—Syracuse to Utica 4 hours—Utica to Albany and
Troy 7 hours—25 hours ; and that the time of star^^ng from each end of

the road for the two trains be as follo\vs :

Buffalo 6 A. M. Albany and Troy, 6 A. M.
« 4 P. M. . Schenectady, 8 A. M. *

'

Albany and Troy, 7 P. M. 1

Schenectady, 9 P. M.

2. Resolved, That passengers ought to be allowed to pay their fare and
direct their baggage to such places upon the route eis they may deem proper,

and that the superintendent of the several roads be directed to devise and
execute a sjrstem to carry out this resolution under the executive committees

of their roads.

3. Resolved, That baggage masters be employed at the joint expense of

the several companies between Albany and Buffalo, to accompany each train

and ticket and take charge of baggage between those points, who shall be
paid by each company in proportion to their length and amount of receipts,

and that the details of the plan to carry out this arrangement be referred to

the superintendents of the several roads.

4. Resolved, That it is expedient that the car houses on the line between

the Hudson river and Buffalo, inclusive, should be closed, and the passen-

gers relieved from the press and inconvenience of being crowded, in the

several car houses by persons who may resort there from curiosity.
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5. Resolved, That it is expedient that a third run be made between the

Hudson river and Buffalo, leaving the Hudson river at 10 o'clock P. M.,

and Buffalo at 12, noon, at uniform prices of 2^ cents per mile for one

description of ^ars, and 1^ cents per mile for emigrant cars, and that it

be referred to the superintendents of the several roads, under the direction of

the executive committees, to arrange the arrivals and departures at the in-

termediate points on the line, and other matters in connection therewith.

Q. Resolved, That the superintendents of the several companies, under

the direction of the executive committees, devise and carry into effect a sys-

tem of taking fare through the line, each way, for all the trains, of convey- ,

ing and ticketing baggage, and such system for securing the emigrant travel

as may be necessary.
'

7. Resolved, That a committee of one from each company be appointed

by the delegates now present, to consider and digest a plan of stocking the

passenger, baggage and freight cars, on the line between Albany and Roch-

ester ; and ultimately, w^hen the line is completed, to Buffab ; and report

the same to their several companies for consideration.

8. Resolved, That during the wonter months, the train shall leave Buffa-

lo at 7, A. M., and reach and remain over at Syracuse ; and leave Albany
at 9, A. M., and stay over night at Auburn ; so that the passage between
Albany and Buffalo may be made in two days, and that it be referred to the

superintendents of the several roads, under the direction of the executive

committees, to carry this out, and this to take effect on Monday, the 6th Feb-
ruary instant.

9. Resolved, That a copy of the proceedings of this meeting be furnish-

ed to each company.
10. Resolved, That the two first lines commence on the 15th of March

next, and the third line on the opening of the canal.

11. Resolved, That the several companies should be responsible to each
other for all money received by their respective receivers, who are severally

appointed by such companies.

12. Resolved, That the several companies upon the railroad line will

not employ persons in the business of transportation who ever drink intoxi-

cating liquors.

13. Resolved, That this convention deprecate the practice of employing
runners at a distance from the respective railroads as destructive to the inter-

ests of the stockholders and vexatious to the travelling public, and that so

far as in our power, we will use our influence against any company who
shall hereafter employ any runner or agent at any other place than on the

line of the road, at or near their depot.

14. Resolved, That the superintendents of the several roads be specially

charged with the duty of giving extensive circulation by publication as may
be deemed necessary, of the times of running such train and the prices be*
tween Albany and Buffalo, through the United States, at the expense of the

several companies, in proportion to their length and amount of receipts, and
that the proceedings of this convention be published in the papers of this city.

The convention adjourned without day. *

\ H. B. Gibson, President.
,

C. Stebbins, Secretary.

LEGISLATIVE INTERFEB.ENCE WITH RAILROAD MANAGEMENT.

A bill relative to railroads, having been reported in the legislature of this

State, which seems to us one of the most monstrous absurdities of the ^Vi
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we have thought proper to place upon record our sentiments, although we
entertain no doubt as to the ultimate fate of the measure.

The report and bill seem to be founded upon petitions setting forth the

suspicion of a hideous combination between certain railroads, to cheat the .~

people, to play into each others hands, and finally, to do something dreadful „

—we do not exactly know what, but the report appears to apprehend the

subversion of the State government.

The main points of the report are as follow :—All combinations of natu-
'

ral persons are suspicious ; when the rights of others are to be, or may be -

injuriously affected, they are illegal.—Corporations are not exempt from the

liabilities of individuals. Then follows an illustration, drawn from monied

institutions, which would equally apply to temperance societies.—Moreover

railroad companies can give free rides to Editors, Judges and Legislators,

and so bribe them. The use of motive power, etc., belonging to one com- :-

pany, on the road of another, forms a " union of strength and power which

cannot be controlled, and is beyond the reach of every legitimate power

kno^\•n to the government." The gullability of the travelling public, is

such, that they may be induced to purchase tickets for a road over which

they do not desire to travel. Passengers may be " seduced!^ even from the

decks of canal boats.

To obviate all these evils, the bill proposes to enact, that the fare prepaid

for any road may be demanded back ^vithin 20 minutes after arriving at the

end of the previous road ; that whenever two roads unite, in all cases, a stop

of 30 minutes must be made ; that equal facilities (?) be granted by every

railroad between the Hudson river and lake Erie, to every other railroad,
,

for the purpose of procuring, carrying and transporting passengers, etc. ;
.

that there shall be admitted to the car house of each company two runners

of any railroad, steamboat, packet boat or stage line ; but that these runners ';

shall not, under the penalty of a misdemeanor, solicit passengers ! ! ! The

bill further pro\ndes, that every car for passengers shall have glass windows

—be lighted by night, and have " comfortable cushioned seats icith cushion- v

ed bacJc^'—that these cars shall always be run in the rear of every baggage,

freight, or mail car. It finally provides that each company shall use none

but its owTi cars, motive power, etc., under the penalty of $200.
'

Such are the provisions of the bill, which might be styled, a bill to inter- ;

.

fere with railroad management—^to incommode travellers—to patronise run- '

.

ners—to prevent the transportation of emigrants, and " to give every thing ^

to every body."
'"

Since our examination of this document, we have received the remon- ;

strance against it by the companies on the line, from Schenectady to Buflalo. :

There is much good sense in this paper, and we give below, several passa- •

ges which show the folly of any interference, although there are many V
points upon which we hardly think any argument need have been offered,

imless to rebut absurd charges. We are averse from meddling with the pol-

itics of these matters, but we certainly hope that such proceedings may here-



Legislative Interference toith Railroad Management^ ¥91^

after be rare, both for the safety and comfort of the travelling public, as well

as for th€ credit of our State.

" The term monopoly has- become of very general use and application,

and is quite common in respect to railroads. When a measure, an improve-
.', ment, or in short anything, is objected to because it is a monopoly, it may be

well to consider whether its being so is a part of its nature, and essential to

its continuance, or whether it can be divested of this feature and still be use-

. fill, a\'^ilable, or capable of existence.

It is the law, or a grant, that "gives a monopoly character, if anything

does. Now we suppose that no law can relieve a railroad in this respect,

unless it destroys it. We doubt not, that all those who object to railroads,

as monopolies, do not urge this because they wish all railroads destroyed,

but from a want of reflection. The railway including its motive power,

passage and freight property, is altogether a single machine or power ; and

It is as impossible for any foreign association or individual to come in and

use it, as they or he please, as for two different sets of men to manage a

steamboat at the same time, each resolved to go their own way. A single

power and policy is necessary to control and operate a railway successfully.'

To object to it therefore, because it is a monopoly, is either saying, that

the individual making the proposition ought to come in and have his way
upon it, and thus for the time be himself the monopolist, or that the thing

itself should be abandoned because he cannot have what he conceives to be

his share in the monopoly."
" The great bulk of the capital of railroad companies is invested in the

road-bed and the tracks, where it remains incapable of transfer, and only pro-

ductive by having the largest amount of business done over it. Several

companies, upon the same fine of railway, must necessarily manage in har-

mony ; or the use df the line, to the public, is lost. This is so unlike the

operation of moneyed or other corporations, that, to deduce the power, or

the danger of their uniting their capitals, because the several companies

upon the railroad line from the Hudson river to Buflalo, by acting in har-

mony, seek to make the passage in 25 hours, must be by a course of reason-

ing too attenuated for ordinary comprehension. To denominate the meas-

, ures which railroad companies, upon a continuous line, must adopt as com-
binations, or confederacies, is such a misapplication of terms as want of

knowledge, or the rival feelings of competing lines can only account for.

The application of such terms to this railroad line may be made with

equal force against the arrangements from Albany to Boston, or to the New
:
York and Erie railroad, or to the forwarding lines from Chicago to New
York ; in short, to every line of transportation through the country. Why
can property be carried proportionably cheaper from New York to Chicago,
than it can for short sections upon the same route 1 We suppose that it is

entirely on account of the connected arrangement that is made."
" The railroad companies are under great responsibility in their business,

'; for the proper care of the persons and property of their passengers, and they
have found that to produce the largest accommodation they must adhere to

rules, which may sometimes seem to be unfavorable to individuak, but which
experience has shown are salutary. It requires skill, and a thorough know-

V leage of the business, to operate an important line of railroads."
" Although the bill alluded to does not propose to require the baggage to

be overhauled at each termination, yet it contains provisions which may rnake
that necessary in the most inconvenient munner. As the trains run day and

.
night during the business season, some of them arrive at all the large towns
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during tlieiiight, arid at such arrivals very few of the passengers wish to

leave the cars, and still fewer desire any arrangement that turns out their

baggage or subjects them to the necessity of looking for it.

" It requires at all times great care to keep the baggage from being left or

from going astray, and all the arrangements as to the baggage have for their

first object security.

The large towns and all the lines of communication are known to be con-

stantly infested with pickpockets and vicious porsons who are continually

depredating upon travellers, Avho would fnjoy a harvest if at every arrival

at a car house the baggage of passengers may be overhauled and they are

to seek new seats. Suppose such a person in the train and he has his bag-

gage put at the bottom of a wagon or car by design, and on his arrival at

some convenient place he demands it ; all the baggage must be taken out to

find his, and in the mean time (for it will likely be night.) one or more trunks

are stolen as he had designed should be the case. Usually it takes several

cars to hold the baggage, generally not Ic ss than throe ; and if these are to be

unloaded in the night in the presence of all v.ho choose to mix with the pas-

sengers, it has been, as it always will bo, found to be impossible to avoid dif-

ficulties resulting from accident or design. In all such cases travellers do
not feel safe, for the reason that experience has shown that they are not so.

Suppose under the power which the bill professes to give him, that a pick-

pocket shall demand his baggage, and while searching for it that a trunk is

stolen, (most likely by an accomplice,) shall the railroad companies bear the

loss?"

" If the railroad companies are left free, as to the employment of runners

or such agents, they will not employ them, but if they are to be licensed or

recognised by law, as an appurtenant to the passage business, it would al-

most seem that ail parties, in self defence, must employ them."
" A single suggestion as to a matter not strictly germain to the question

involved, but brought in aid of the restrictions proposed in the bill, will close

our memorial. It is urged that other competing lines, by a payment of tolls

on passengers, are a source of revenue to the State. It would give the ar-

gument greater force if the State had not constructed, and did not keep in re-

.

pair, the avenue in which their passage business is done. In short, if the

State did not furnish the capital mainly for one mode of competition, and
leave the other to individual contribution.

The railroad companies enjoy no immunity from taxation. The assess-

ment rolls, the highway commissioners' lists, and the school district records

in every town through which the railroads extend, will show hew fully they

share in the public burthens. It would be much to their interest to pay a
toll on passengers equal to that paid upon the canal, and be exempted from
other taxation. To impose a toll without such an exemption, would be per-

haps more in the light of a bonus than otherwise.

In some towns the railroad companies pay a large share of the whole
taxes, because a great amount of capital may have been expended there in

cutting through ledges of barren rocks, or in crossing a deep morass. In

some school districts they pay the largest part of the taxes for building

houses and maintaining schools.

We entertain much confidence that the towns through which the railroads ex-

tend will not raise the objection that they pay loss than their fair share of taxes.

RAILWAYS AND CANALS IN ENGLAND.

Herapath's Journal and Railroad Magazine, of 4th Februarj' last, con-

tains " the railway and canal traffic returns of England, compiled from offi- •
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cial sources," in tabular form, and presents some facts highly interesting to

the friends of internal improvement.

The number of railways completed and in operation in Great Britain,

stated in the table, is 39, and their length, 1456 miles. The capital and

loans authorized for their construction, is £55,576,976. The amount actu-

ally expended, is £52,290,024—equal to $261,450,120, or nearly $180,000

per mile.

All the main and long lines of railway, in England, without exception,

pay dividends of from 1 to 10 per cent., keeping themselves in perfect order,

Avith a " reserved fimd" for this object. The short roads do not pay dividends

in the same proportion. This is owing in a great measure, to their extrava-

gant cost. The London and Greenwich railroad, 3J miles in length, cost

84,954,000, or $1,3 li,000 per mile, and divided 1^ per cent, per annum.

The London and Blackwell railroad of the same length, cost £1,071,715,

or $1,418,400 per mile, and divided the last year 2 per cent., on this im-

mense outlay.

Nome of Railway.
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cessful, and is now a favorite investment, having the preference over bank'

stocks.

In England, the canals, from being a part of, and working in connection

with railways and manufactories, have not been materially injured by the in-

troduction of railways. It is true canal stocks have fallen much in value

from what they were, prior to the introduction of railways. For pcrmanc7it

investments, the canals * in connection with large manufactories and coaling

districts, are in great repute, and have a value with their proprietors, much-

beyond their ratio of dividends. The Loughborough canal, gives 60 per

cent, dividends, and is worth £1350 for £100 paid, or £94,-500, for £10,000

paid out for its cost. The Trent and Mersey canal, that cost £130,000,

yields 65 per cent, dividends and is worth £1000, for £100 paid.

It is stated that 36 canals—all the canals of Great Britain—cost £6,800,-

000. This is a sum not much exceeding the amount expended by the State

of New York in canals, but with a very different result. This arrises from

the scattered population in this State, compared with the dense population in

the manufacturing districts of Great Britain, with the necessity of their use,

to convey the raw materials of cotton etc., to the manufactories. This, ad-

ded to the enormous amount of coal, iron, and various ores transported to

the manufactories-, and principally by those who own the canals, is the cause

of their great value. It will take centuries to produce the like results in

the United States. In the mean time, railways from their facilities in con-

necting distant districts and overcoming mountain barriers, are daily acquir-

ing warm advocates, both in this country, and England. They have in fact,

become indispensable for the transmission of our mails. They should merit

the fostering care of the general govenunent, instead of the abuse bestowed

upon them by some inciunbents of the heads of departments. For national

defence, their value cannot be estimated or questioned.

J. E. B.

RAILWAY TRAFFIC.

The following calculation taken from the last weekly returns, of the first

week in February, of 39 railways, in length 1456 miles, taken from Her-

apath's Journal and Railway Magazine, will be found highly interesting,

when considered that the month of February in England, as well as this

country, is not comparatively one of travel and traffic.

The number of passengers on 26 railways, was 233,551. The total for

the week was about 500,000, The receipts on 39 railways, was £52,704,

ditto for goods, £19,980, total, £72,684. This is an average of near £50
per mile per week. The traffic, therefore, is certainly at the rate of twenty-

two millions of dollars per annum, and carrying twenty millions of passengers.

This practical view of the benefits of railways, in gaining time, and the

transmission of a passenger, at five or six times the average speed of the

stage coach, or canal, will make this class of improvement popular and in-

dispensable. . .•<>>^ ^ :,: ?r..«- J. E. B.
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The completion of this important work renders it necessary that weCshould

record the principal information in regard to cost of construction—Magni-

tude of the Work, etc., as set forth in the report to the Massachusetts legislature.

The receipts and expenditures for the last year will be found in tl^e table

already given in our February number. g

STATISTICS OF CONSTRUCTION. *

The statistics required by law in the report, after the road is opehed for

use, are hereto subjoined, so far as they relate to its construction. J^d. the

undersigned add, also, in this connection, other data, which may prcCve use-

ful or convenient for future reference.
j

The length of the Western railroad is as follows, viz : From il

tion with the Boston and Worcester road, near the depot of this co;

in Worcester, to the east abutment of the Connecticut river bridge.
Miles. Feet.

64.3680 or

From tnence to the line of New York, 63.0568 "

Total, 117.4248 or
The length of the Albany and West Stockbridge road.

jimc-

pany,

4.697

3.107

or ^.089
•• 268

200.1883 or ^00.357

^17.804

from the State line to the face of the Greenbush '

dock at the Hudson river, is 38.1180 or 38.224

Total of both roads made by this company, 156.148 or 156.028
The length of the Worcester road from their passen- 1

ger depot in Boston, to its junction with the West- I

tern, is 44.320 or =44.060

Total from the depot in Boston to the Hudson river, 200.468
Add from Greenbush dock to Albany shore, 1.415

Total from depot in Boston to ditto,

ELEVATIONS. *

For these, the base line of the Worcester company is assumed, £ being
the grade of that road, across the mill-dam basin in Boston, and theJfoUow-
ing are the elevations above that base line.

The depot of this company at Worcester, ^

The Charlton summit (between Worcester and Connecticut river,)

The depot at Springfield,

The summit in Washington (between the Connecticut and Hud-
son rivers,)

The track at the State line.

The summit in Canaan (between the State line and Greenbush,)
The depot in Greenbush,
Thus it appears, that the summit in Washington is the highest el-

evation of the road, and that this is above the depot at

Worcester, . p

Springfield,

Greenbush,

and above the base line of the Worcester road, in Boston,

Feet

!476.83

:906.75

. 70.91
e

1J456.51
916.07
954.61

26.11

979.68

1,385.60

1,430.40

1456.51

PLANES.
Upon the Western road there are separate planes 142, of which are

level,

ascending west,

descending west,

12

83
47—130
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The grades of the road vary from level to 83 feet per mile. The appor-

tiomnent is nearly as follows

:

From 1 to 20 ft^t 33

21 to 45 " 44

46 to 60 " 11

68 to 83 « 14

Level, 7i
Between 68 and 83, there is one Tplofie of 5 to 6 miles of 74 feet grade,

and 2 grades making over 4 miles of 79 feet

The following table shows the number of curves, with the different radii

in feet, and the lengths of the different classes in feet and miles

:

TABLE OF CURVES ON THE WESTERN ROAD.

miles.

«

u

(C
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Total curved line, 20.464 miles. If

« straight line, 17.760 "

« 38.224

The whole leno:th ofmain track laid on the Western road is miles, ill 7.804
Length of turnout and depot tracks, "

Total tracks laid on Western road, " 1

The main track laid on the Albany road, 38.224

107

8.961

26.765

Turnout and depot tracks, laid and in progress 5.750— ^3.974

Total tracks laid by this company miles, ly0.739

A single track only has been laid down on both roads, with the necessary

turnout and depot tracks at the stations. j

On both roads, the edge rail of the T pattern, has been used (excepting

on a few recent side tracks,) weigliing 56^ pounds to the linear yard ; sup-

ported by wooden sleepers, principally of chestnut, 7 feet long and 75inches

through, at distances of 3 feet from centre to centre. These sleepe^ rest

on longitudinal sills of plank 8 inches by 3, with a short piece of thte same
3 feet long, under them at their joints, and 4 additional pieces, 3 feat long,

under the sleepers, at the joints of the iron rails. On a part of the Albany
road, the sleepers nearest the joints of the iron rails are 2^ feet fromi centre

to centre, with six instead of five sleepers to each rail ; and the two sjeepers

nearest the centre of the iron rails have 2 short pieces, each 5 feet lo^ig, un-

der them, to increase the bearing surface.

. A small part of the turnout and depot tracks recently laid down on the

Western road, and used only to deposit cars and trains upon, are of a lighter

iron rail, purchased of the Lowell company, of the ^^fish-bellt/' pattern.

\\^DTH OF GRADES.

The greater part of the Western road has been graded to a width of 20
feet in the cuts and 16 feet on the embankments, for a single track. The
deep cuts and high embankments, generally, have been graded to a width of

30 ft in the cuts and 26 on the embankments, for a double track. The heaviest

rock cuts are of double width ; and the masonry is all for double track, except

that of the Connecticut river bridge, and a few of the smallest structures.

The whole of the Albany road between Greenbush and Chatham, 23
miles, and a part of the remaining 15 miles, is graded for two tracks ; the

former, in the cuts, from 26 to 34 feet, and on the embankments, from 22 to

26 ; the latter 15 miles, in the cuts, 20 to 34 feet, and on the embankments,

16 to 26 ; and where graded for a single track, the earth cuts are from 20
to 24 feet, and the emlmikments from 16 to 20. The rock cuts, 26 feet wide,

and the masonry, are all for two tracks. The portion of the road between

Greenbush and Chatham was made of full width, with a view to its union

with the New York and Albany road at or near the latter place, if that

should be constructed.

BRIDGES.

The railroad bridges east of Connecticut river,, are constructed of truss

frames, after the plan of Long's patent, and are made for two tracks. The
Connecticut river bridge, and those westward of it, on the Western road, are

of truss frames, of Howe's more recent patent, and they are constructed for

one track only. The truss frames of all are covered in on the sides and top,

and thoroughly white-washed. The entire flooring of the Connecticut river

bridge is covered with tin, painted of a dark color. This bridge is 1264

feet long, of 7 spans, 180 feet each.

The whole length of wooden superstructure of bridges is 6,092.5 feet, or

1 mile 812.5 feet and they are in number 48, both exclusive of road bridges

over the railroad.
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There are on the Albany road 17 wooden railroad bridges, including the

2 of 160 feet at the Greenbush and Albany landings; total length, 1,474

feet; 14 are for a single track only. The Avhole are built after Howe's
plan, and the truss frames are covered in and white-washed.

There are on the Western road 10 stone arched river bridges, severally

of spans of 35, 15, 45, 60, 60, 60, 45, 20, 45 and 45 feet, the grades of

which, above the water, are severally 40, 12, 35.8, 49, 61.7, 67, 61, 39, 42,

28.8 feet. In addition, there are 2 stone arch bridges over highways, the

grade at one of which is 52 feet above the highway, and 2 similar highway
bridges over the railroad.

On the Albany road, besides 15 arched culverts of less than 10 feet span,

there are two arched bridges from 10 to 20 feet span, two of from 20 to 30
feet span, and one of 34 feet, composed of 2 spans of 15 feet each, and a

pier of 4 feet.

At Canaan, on this road, and about 3 miles west of the State line, is a

tunnel, through limestone and slate rock, the grade in which is 100 feet un-

der the surface at the highest point. It is 548 feet long, exclusive of the

thorough rock cuts at each end, 26 feet %vide and 19 feet high ; the sides and
arch being exclusively of the natural rock. It contained 9,920 yards of

rock, and its excavation cost about $35,000.

The following is an approximate statement of the quantity of materials

excavated in the construction of both roads.
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sections,—^by extraordinary disbursements authorized by the board in order

to open the western part of the road before the winter of 1842—^by improve- .

ments and alterations made by the road-masters after the road was opened, :

—properly chargeable to construction,—-by the necessity of greatly increas-

ed expenses, in raising the original grade in the mountain division, to pro-

tect the roadiJbed against the freshets of an impetuous stream, and by grad- -

ing and masonry, more recently required by the business of the road for

additional depot zmd turnout tracks, jmd depot accommodations.

The last cause has also operated to increase the superstructure account.

The excess in the cost of bridging arises from work not originally con-

templated,—such as tinning the whole flooring of the Connecticut river'

bri<^e,—placing, for greater security, 3000 perch of rubble stone about the :

piers
; and the cost of extra timber for an entire span of that structure, to be ,

housed and kept on hand for future use, in case of any casualty requiring

it. And a similar supply of timber for renewing sudaenly the superstruc-

ture of any other bridge on the road, together with recent expenses of

strengthening the bridges between Springfield and Pittsfield. To these is
'

now added a small estimate for future contingencies.

The large excess in the account for depot buildings is almost entirely

caused by increased accommodations at the various depots, and by the ad-

dition of new ones, shown to be indispensable to the increasing business of

the road ; and by an estimate for future contingencies of the same charac-

ter. The principal details of these have been hereinbefore stated.

The same causes have operated to increase the cost of depot lands.

The cause for the great excess of about $192,000 for the items of en-

gines and cars, has been already fully explained.

In connection with this subject, it may not be irrelevant to add, that such

was the character of many parts of the line, and particularly of the moun-
tain division, that it was unpracticable even for an experienced engineer to

f
estimate before-hand, the oost of construction, with reasonable accuracy.

The 7th or mountain division, of 1 3.89 miles, has cost $980,000, or over

$70,000 per mile. A single mile of that division cost $219,929 87. The
summit section in Washington 1.8 miles long, cost about $241,312 39, or

per mile, $134,000. It had in it 97,000 cubic yards of rock excavation,

much of it very hard.

About 1 100 feet of the embankment in the Richmond swamp, settled below
the natural surface from 75 to 90 feet, as estimated ; and that section alone

contained 241,800 cubic yards of excavation, and it cost about $110,000.

The single structure of the Connecticut river bridge cost $131,612 12.

The construction accounts of the Albany and West Stockbridge railroad

are not so fully closed. The last division of that road was opened, only in

September last, and the final measurements and estimates of a part of it, are

but just now made out. The contracts for the very extended works at the

Greenbush depot, are, some of them, still outstanding. The resident en- ',

gineer, however, presents the following, as an approximate statement of the

cost of this road, with an estimate for iuture additions and payments.

J*.

^ ,-
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The entire cost of the Albany road, as above stated, exceeds the estimate

of January 1841, by $339,180 05 ; and this excess has arisen entirely from
payments and expenditures for work not included in the original estimates.

As has been before represented, the whole character of the depot arrange-

ments at Greenbush has been changed by authority of the board ; and the

whole accommodations, including lands, buildings, fixtures, docks, and
bridges, have necessarily been very much enlarged.

In the summer of 1841, while the grading between Greenbush and Chat-

ham was in progress, with a view to its completion early the following sum-
mer, the board, having resolved |o push the work on the last division of the

Western road, so as to open it for use during that year, gave directions also,

to expedite this work and lay down the track so as to run the trains through
between Worcester and Greenbush, before the winter should close in. This
caused a hea\'y expenditure.

It was found also, in the progress of all the work on the line, through ex-

tensive clay and slate rock districts, that the security of the road required

much more enlarged excavations and embankments than had been contem-
plated.

The preceding tables show that for the completion and full equipment of

both roads, and for future additions deemed necessary, the expenditure will

be $7,566,791 57.

But it should be borne in mind that there are sinking funds, provided for

both roads and set apart to aid in the final liquidation of the debts incurred

in their construction.
" The amount of these on the 1st of January, 1843, was for the

Western road, $177,529 58
Albany, about 107,000 00

Total, $284,529 58
And, although this is not available for present purposes, it is proper to

consider it as assets of the company, in comparing the value of the work
with its cost.

Several eiTors having crept into the paper on Dr. Earle's process, in our

January number, we give it a second insertion, with some additional matter.

To the Editor of the Railroad Joaniai.

Philadelphia, February 22d, 1843.

• Sir,—The folloA^nlng documents and testinjonials explain themselves ; and

it is presumed, caimot be read without producing a strong conviction of the

value and importance of the " Process" to which they relate. I beg the

favor of an insertion of them in the Railroad Journal, and am, very respect-

fully, your ob'dt. servant, Edw. Earle.

Ordnance office, Washington, 12/A Jan., 1843.

Hon. J. C. Spencer, Secretary of War.
Sir,—I have to acknowledge the receipt of a letter from the Hon. R. H.

Bayard, of the United States Senate, requesting to be informed of " the re-

sult of any experiments that may have been made under the auspices of the

Department, in relation to Dr. Edward Earle's method of preserving timber

and cordage ; together with the opinion of the department, or of any of its

officers, as to its practical value,"—the same being referred to this office for

a report.

The great cost of gun carriages, and the difficulty of obtaining suitable

timber for their construction, induced this office, early in 1840, to consider

I
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whether the interests of the service could not be promoted by the adoption of

measures to prevent their decay. " Kyanizing," and " Dr. Earle's process,"

were both duly considered, and the great expense of the former led to the

use of the latter, by authority of the Secretary of War. Since the summer
of 1840, about 70,-000 cubic feet of timber have been cured at the Water-

vliet Arsenal, the greater part of which is deposited in store for future use.

; The exact cost of the operation cannot be stated ; but it is believed to be

about* cents per cubic foot, and one and, a half cents for the use of the pat-

ent right.

Sufficient time has not yet elapsed to prove the value of the process by
the trials of gun carriages in service ^ but during the period of operations,

the person charged with the supervising the curing of the timber (Mr. R.

M. Bouton,) has made some experiments, Avhich are set forth in a printed

paper published by Dr. Earle, which is hereto appended.

Mr. Bouton is a man possessed of much more science than is usually

found in such a first rate practical mechanic, and full reliance may be placed

in- his statements.

Upon a careful examination, of the subject, which its importance to this

office, in a pecuniary view at least, seemed to demeind, I have formed the

opinion

—

'r

1st. That the impregnation of timber with the sulphates of iron and cop-

per may be effected by its immersion in a proper solution of those minerals

at a moderate heat, and with timber of any size or length.

2d. That timber, thus cured, \vill be in a great measure incorruptible,

free from the attacks of worms, and from dry rot.

3d. That its strength is not reduced, and its toughness or fibrous texture

is improved.

4th. That the cheapness of the process, united to its beneficial effects,

promises a great reduction in the expenditures for such objects as are suscep-

tible to its use, among which canvass and cordage seem to occupy a promi-

nent place ; and finally.

That this process will furnish the desideratum for the -preservation of
many things to which it is applicable, and should be patronized by the gov-

ernment.
^_j

I have the honor to be, Sir, very respectfully, your ob'dt. serVt.

G. Talcott, Lt. Col. Ordnance.

(indorsement by the HON. SECRETARY OF THE NAVY.) ^,

Navy Department, Jan. 17th, 1843.
" I unhesitatingly express my full concurrence in the opinion and recom-

mendation of Col. Talcott withm given. I have no doubt that Dr. Earle's

process might be advantageously applied to a great variety of materials used
in the Naval service, and that the saving to the country would be incalcula-

bly greater than the cost. I therefore strongly recommend the adoption of
Dr. Earle's process upon such terms as may be considered fair and just be-

tween him and the country.

«A. P. Upshur."

Navy Yard, Washington, 5th Jan., 1843.

Sir,—Agreeably to your order of to-day, I have tested the relative

strength of the two pieces of rope received from Dr. Earle, being, accord-

ing to hi^ representation, different portions of the same rope ; oae being pre-

The cost is here omitted because the several items constitating it conW not be separately ascertain-
ed. According to Mr. Bouton's Report, however, it does not exceed 3 1-3 cents per cubic foot, and this
may be confldently aSirmed very much to exceed what is necessary, when the operation is admnta-
gooasly conducted. £. E.
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pared, according to his process, with the sulphates of iron and copper, the

other unprepared ; and find the result to be as follows

:

The unprepared piece sustained a weight of only 71 pounds (average,)

and the prepared that of 133 pounds ; making a diflference of 62 pounds in

their relative strength.*
^

Very respectfully, your ob'dt serVt

Alfked Taylo£, Lieut.

Capt. B. Kennon, ConCdt.

Dr. Earie may make any use of this paper he chooses.

B. Kennon, Captain, Washington Navy Yard.

Office of the Baltimore and Susquehanna Railroad Company, )

February 6th, 1843. ]

Dear Sm,—Having been absent from the city, I did not receive your fa-

vor of the 3d inst. until Saturday.

It gives me pleasure, now, to state the substance of the reports made to

me by the superintendent, and by the machinist of this company ; the state-

ments of whom may be relied on ^vith confidence. I only regret that the

shortness of the period, during which we have been mating use of Dr.

Earle's process, does not enable us to speak with as much certainty of its

effect in preserving timber as I could desire.

1. We commenced the use of Dr. Earle's plan on the 3d April last.

2. The largest piece of timber to which his process has been applied, was
one of yellow pine, 25 feet long and 13 by 10 inches in width and thickness.

This was used for a turn-table, and, in framing, it became necessary to notch

each piece half way through, near the centre. It appeared to be well sat-

urated with the solution, judging from the deposite of copper on the tools,

and from the wetness of the wood, which had been seasoned before being

placed in the vat.

About seven months since, the superintendent took two stakes made of a
piece of white pine board, one inch thick. One of these he placed in the

vat with some timber preparing for the road. They were subsequently both

stuck in wet earth. The stake that was Earlized is now perfectly sound
;

the other evidently decaying.

From these circumstances it may, I think, fairly be inferred, that Dr.

Earle's process will have a considerable effect in preserving timber from de-

cay
; but we have not had sufficient experience to justify us in pronouncing

our opinion, as to the extent to which this effect will be produced. We are

continuing to subject all the timber used in repairs of our road, to the treat-

ment recommended by him.

With much respect, yours, very truly,

Chas. Howard, Preit.
' Gen. Jno. S. Smith, Washington. •

From the Civil Engineer and Architect's Joarnal.
*

CONCRETE, rrs INTRODUCTION, COMPOSITION, USES, & COMPARATIVE EXPENSE. ?

' Concrete was first used in this country by Sir Robert Smirke, at the erec- )

tion of the Penitentiary at Millbank, afterwards at the undersetting of the

walls of the New Custom House, and has been generally used by the above
,

named architect in the public buildings since erected under his care, especial-

ly at the club house of the Oxford and Cambridge University in Pall Mall,

where the whole area of the building, and to the ejrtent of two feet be-

yond the line of the lowest footing, was covered to a depth of 2^ feet,

* The itrength being tried by applying the strain to each individual yarn.
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the depth being increased to 4 feet under all the walls that rise to the roof;

jn the specification of the last named building it is thus described. " For
the grouted stratum clean river gravel is to be provided, and mixed with lime

ground or pounded to a fine powder ; it is to be well mixed with the gravel,

twice turn^ over before it is wheeled to the excavation, and it is to be thrown

from a height of not less than 6 feet in every part. A man to be kept tread-

ing down and puddling the mass as it is throA\'n down ; the proportion of

materials to be 6 parts of gravel to one of Dorking, Merstham, or Haling
stone lime." It has now become, in the present day, the most favorable ex-

pedient resorted to for artificial foundations. Mr. Ranger, of Brighton, im-

proved the above hint by using hot water to facilitate the setting, for which
he took out a patent for making artificial stone. A detailed account of the

application of Mr. Rangers artificial stone to the building of docks and river

walls at Chatham and Woolwich, is given in the first volume of the Journal,

being a paper by Lieut. Denison, from the Papers of the Corps of Royal
Engineers. Analogous to concrete is beton, from which it differs, in broken
stone being used instead of gravel, in the proportion of two cff stone to one

of lime or pozzolana ctf Itally, a description of which, taken from the Frank-
lin Journal, appeared in voliune 3, page 265, of your valuable periodical'.

Since the introduction of concrete, some little difference of opinion as to the

proportion of materials and manner of mixing them has arisen among engi-

neers. I therefore give the composition from several specifications : No. 1.

The concrete to consist of 5 parts of clean gravel, perfectly freed from loam
or clay, with a proper proportion of small gravel and sand, as well as large,

and one part oi lime measured dry, the lime to be mixed into a perfectly

smooth uniform paste, as for the mortar, but with more water, and then tho-

roughly mixed with gravel. No. 2. The concrete to be composed of sandy

gravel and well burnt lime, in the proportion of 3 of the former to 1 of the

latter. The gravel to be free from all earthy matter, and the pebbles not to

exceed one inch in diameter. The lime is to be used in a hot state when
slacked, and to be immediately mixed, using no more water than is sufficient

to incorporate them. After being twice turned, it is to be wheeled on to a

stage 10 feet high, and let fall into the trench ; it is not to be puddled or dis-

turbed in any way until perfectly set. No. 3. All concrete must be compo-
sed of gravel perfectly clean, and mixed with fresh well burnt lime in the

proportion of 6 of gravel to 1 of lime. The lune and gravel to be mixed in

a dry state, and a sufficient quantity of water afterwards added. No. 4.

Concrete to be composed of good lime, gravel, and sand, in the proportion

of -f to -^ of lime, and it should be laid in about 12 inch layers or courses,

and pitched from a height of 10 to 12 feet, neither should it be disturbed until

properly concreted and set.

In the above five opinions, including that of Sir Robert Smirke, we have
the relative proportions of gravel and hme, varying from 3 to 9 ; and No. I

states the Ume and water to be first mixed, in which No. 2 nearly coincides,

while No. 3 insists on the gravel and lime being first mixed, and then the

water added ; Nos. 4 and 2 coincide that the concrete is not to be distutbed

after it is throAvn into the trench, while Sir Robert Smirke expressly sktes

that parties are to be employed puddling the mass. The whole are agreed in

specifying that the material is to be thrown from a height. From consider-

able practice and experience in the mixing of concrete, I think that the lime

need not be ground, but simply mixed with the gravel, and then, by the ad-

dition of water, it will fall to an impalpable powder, also that it is unneces-

sarj' to be at the expense of puddling the mass after being deposited in the

trenches, neither is there any advantage to be derived from discharging the
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mixture from a height, both of which operations increase the expense of the

concrete, and as the concrete in the act of setting expands in bulk, I think

that alone a sufficient proof of the inutility of both of the above mentioned

operations, their tendency being to condense the mass, while its o^^'n natural

tendency is to expand. With respect to the proportion of lime and gravel, I

think the less lime the better will be the concrete, and that the proportion of

8 to 1 of lime is decidedly better than 3 of gravel to 1 of lime. As to the

quality of materials employed, the lime must be stone lime, fresh from the

kiln ; that from chalk will not do, and hydraulic or lias lime is to be prefer-

red to stone limes. With respect to gravel, if obtained from a pit, the

ochereous or ferruginous is to be preferred, and if loam is present, so as to

soil the hand, the gravel must be washed, if the gravel be obtained from
rivers by dredging, alluvial and vegetable deposits are to be avoided

;
and if

the gravel contain vegetable refuse, it must be screened or washed. Shelly

sharp gravel is the best, the proportion of small or large pebbles, and the

due quantity of sand, is soon learned with a little practice.

As to the uses of concrete, it is principally adopted as an artificial founda-

tion, and from four to six feet is a sufficient depth, and extending two feet be-

yond the space to be occupied with the building. The following testi-

mony of the utility of concrete, is from Weale's bridges, page 31. " Piling

will probably never be found more safe than a body of concrete ; the latter

cannot be too much esteemed, for its durable and almost imperishable nature,

besides being quite as safe and, perhaps, more durable than piling ;" and
from the paper of Lieut Denison, before alluded to, we have the following

ratification of its uses. " Concrete cannot be advantageously employed as a
building material." " It may be employed with advantage in backing re-

taining walls." I. K. Brunei, Esq., C. E., has used concrete as a founda-

tion, nearly exclusively and universally in the bridges on the Great Western
railway ; and in the celebrated bridge of Maidenhead, the land arches are

backed with concrete. In culverts underneath embankments, the same able

engineer has extensively used concrete as a backing material, the brickwork
being kept thin, and then enveloped in a mass of concrete, in the form of a
polygon, of six sides, or, of the form of two trimcated cones, vnih their ba-

ses joined.

Concrete was used on the Great Western railway, wherever it could be
employed, as a backing material ; its use is now rapidly extending to the

provinces, and bids fair to supersede all other means now employed for ma-
king a foundation ; it is much improved by being mixed with oxide of iron,

smith's scales, and roasted iron stone, or any material containing iron. As
regards the comparative expense, brickwork being the most common build-

ing material, has been taken as the standard of comparison with concrete

for price, and its cost in most districts will be found from one-third to one-

sixth the price of brickwork, taking a cubic yard as the quantity of each
material, the latter will cost 5s. and the former 21 5. both, to a great extent,

being regulated by the vicinity of brickyards, and the facility of obtaining

gravel. I have known concrete executea at 3s. 3<i., 3s. 6d., 4s., 4s. 6rf., 5s.,

7s. Qd., 8s. 6d., and lis. 6d. per cubic yard, although the most common
price is 7s. 6d. ; as to brickwork, the general price is 21s., and the range is

from 14s. to 27s. 6d. per cubic yard. The London price hieing 25s, per

cent, dearer than the country. The facility of obtaining lime regulates the

cost of concrete ; the price of lime per cubic yard, measured dry in clots, at

Dorking in Surrey, is lis.; Barrow in Leicestershire 21s. ; Bulwell in Not-
tinghamshire 9s. 6d. ; Breadon in Derbyshire 15s. 6d. ;

Harefield in Buck-
inghamshire 16s. 6d.

J
Fulwell, Durham' county, 9s. The measures of



S^-j'T'f--'^

F3.;
Low Fares. 117

lime, also, vary much ; in some places it is sold by the cubic jrard, measured
dry, which is decidedly the best method adopted ; it would be desirable if it

was universal. It us«l to be sold in London by the hundred, as it was call-

ed, not of weight, but a measure, a yard square, and a yard and one inch

deep, which will be equal to 16 or 18 bushels, but it is now sold by the cu-

bic yard. The Fulwell and Barrow lime is sold by the quarter, eight of

which make a ton and a half. Lime is also sold by the boll and chaldron

;

a chaldron mil be about 3J tons, a single horse cart about 6 bolls. In agri-

cultural districts, the bushel, boll and quarter are used ; in colliery districts,

the chaldron and ton are the standard of measure. With respect to the cost

of gravel, provided it can be obtained on ground belonging to the company,
the getting, screening, and cartage will cost Is. 6^. to 2*. per cubic yard ; if

it be obtained from the gravel pits of the country, the charge will be per ton,

from 2s. 6i. to 2s. 9ti., if screened 3s. Zd. to 3s. 10^., if broken 6s. \0d. A
cubic yard will weigh from 24 to 27 cwt If the gravel is dredged or

brought from the shores of a river, the cost will be 2s. 6d per yard, or near-

ly the same as from the pit. The prices of the various- operations of get-

tmg, screening, and washmg gravel are respectively \0d. and I'M. per cubic

yard. The price of excavation is also included in the price of concrete in

all railway specifications, which will be about 4i. per cubic yard, as gener-

ally the excavation is of limited extent, and consequently more expensive

than an extensive excavation, and when the gravel is obtamed on the ground
of the company or proprietor, the excavation is a double operation, the hole

having to be refilled with other materials in lieu of the gravel obtained.

From the experience of several thousands of yards and variety of situations,

I find the cost of mixing the materials, or as it is termed concreting, to be Is.

per cubic yard, and taking the proportion of material at 5 to 1, the following

will be a fair estimate of the cost of concrete :

—

1 cubic yard of lime,

5 do. of gravel at 2s. &d.^

''i
Labor mixing at Is. per yard,

6 yards of excavation at Ad.,

v Waste, contingencies and profit, at Is.,

6 cubic yards, at 6s. 6^., = 39
Concrete will set in 34 hours ; the specific gravity is 135, or about the

same as brickwork, although brickwork is sometimes 165 lb. per cubic foot.

ZW
Lieutenant Denison gives the strength of concrete S = . ,

. The constant
4oa^

S being 9 5, and comparing concrete to York paving, the proportion is as 1

to 13.

The following works may be consulted ; Colonel Pasley, on Calcareous

Cement: Weale, 1839 ; Aikin, on do., in Transactions of Society of Arts

;

Lieutenant Denison's Notes on Concrete, firom papers of Corps of Royal
engineers. Journal , volume 1, p. 380 ;

Lieutenant Colonel Ried, ditto, see

also, the Journal, volume 1, p. 134 ; a letter on concrete, by a Constant

Reader, volume 3, p. 265, volume 5, p. 58, 276.

I am, etc., O. T.
' St. AnrH s, Newcastle-wpon-Tyne.

Fat the Railfoad Journal and Meckanict' Magazine.

" PRODUCE AND MERCHANDIZE DIVERTED TO BOSTON BY " LOW FARES."

By an official report to the legislature of Massachusetts imder oath, we
derive some facts that may be interesting to us. ^

$.
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It appears that the whole number of way and through passengers, pass-

ing over the Albany and West Stockbridge railroad and Western railroad,

156 miles, to the Boston and Worcester railroad, was 190,436.

The number of miles run by the merchandize cars, was 160,089

Equal to single trips, through 156 miles, 1,026

The weight of the merchandize carried over the road, was equal to

6,211,971 tons nett^ transported one mile only. Or, equal to,

carried over the whole road, 156 miles, tons, 39,820

This, for 1026 trips, gives per trip,
" 38^

The average tonnage per trip is very much below the ordinary capacity of

the freight engines, and much below what would be desirable for a profita-

ble freighting business.

The report then goes on to state :—" as a striking evidence of the excess

of business turned East, it may be stated, in reference to the business of the

Greenbush station, opposite Albany, that during the last year there were

sent from that place eastward 170,715 bbls. flour, tons, 18,615

And other merchandize, " 12,374—30,715
The amount received at Greenbush from the East, for

the last year, was " 5,624

Difference, « 25,091
The amount through from Albany to Boston, was " 14,128
Amount through from Boston to Albany, " 2,472

Difference, ^ 11,656

The directors make the remark:—" It ought to be borne in mind, that, at

the commencement of the year, the road had but been partially opened to

the Hudson river, giving an access to a community, before that time, almost

secluded from an eastern market. The business sought for, had long been

accustomed to other and desirable channels of communication, and to other

and larger markets. The last year has been therefore, emphatically one cf

experiment,—a year for ascertaining the difficulties of the trade in which we
have embarked, and for gaining a knowledge of the means by which the

difficulties might be obviated for the future. We virtually had no experi-

ence to guide us, in fixing upon tariffs of charges, that would command the

traffic^ etc. Notwithstanding these embarrassments, the undersigned look

upon the past year as one of signal success."

Let us regard the subject in view of the low rate of 32 cents for a barrel

of flour from Albany to Boston.

They took over their road 170,615 barrels, or tons, 18,341

There was taken from Albany in merchandize, beef,

pork, etc. « 12,374—30,688
The whole tonnage carried over the road, 39,820

Difference, all the business of New England, " 9,132

It would appear that three-fourths of the freight business over the West-
em railroad, was from the mouth of the Erie canal, while 16,560 tons, (prin-

cipally flour,) was distributed on the line of the road. There were about

240,000 bbls. of Avestern flour sent by schooners, and through New York
to Boston. A reduction of fare to 25 cents per bbl, as contemplated, will

command this freight, while they can afford to take sugar, molasses, and
bulky articles, by the return trains, at half the rates we now charge by our
tow boats on the North river. We argue this to be the case, as we perceive

the through freight going east, is 30,688 tons,—compared with 5624 tons

transported west. That they will profit by the " last year's experience," and
" so regulate their charges as to command the trtiffic" to a considerable ex-
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tent, there can be no question. They have $7,050,000 embarked in the

Western railroad to Albany. Boston owns half the railroad stock on the

line from Albany to Buffalo. She has, with the citizens of New York,

$30,000,000 of capital advantageously invested in railways, yielding a nett

profit exceeding 6 per cent, per annum. The capitalists of the city of New
York have expended about $10,000,000 in the way of improvements, and

cannot put their finger on a single railroad enterprize that yields her a divi-

dend. They have all been ill judged, while she leaves the line to Albany,

through a fertile and rich country, to linger, when it has been repeatedly de-

monstrated, by repeated examinations, and estimates uncontradicted, that this

road will pay a better income than any railroad in the United States.

J. E. B. -

CIRCULAR !

From the committee appointed by the National Institute for the promotion

y of Science, in June, 1842, consisting of

—

i Hon. John. C. Spencer, Secretary of War, chairman.

Hon. Lewis F. Linn. U. S. Senator, Missouri.

Hon. Wm. C. Preston, U. S. Senator, South Carolina.

V Hon. Jos. R. Ingersoll, House of Representatives, Philadelphia, Pa.
- Hon. Abbott Lawrence, Boston Mass.

Washington, February 24, 1843.

To the friends and correspondents of the National Institute and the mem'
bers of scientific arid learned societies of the United States, etc., etc.

^^ On the 15th of October last a circular was addressed to the scientific and
literary men of the United States, transmitting a copy of certain proceedings

of the National Institute for the promotion of science, and inviting particular

attention to that portion of the proceedings which contemplated the general
meeting proposed by the Institute to be held at the seat of government.

The circular was at first attempted to be sent directly to individuals, but it

was soon found impracticable to address all who were entitled to special in-

vitation. The members of the institute, and those who had, in various ways
most liberally contributed to the promotion of its objects, were of course ex-

pected to attend
;
yet the difficulty of obtaining all the names and residences

of others, eminent in the various branches of knowledge, rendered it neces-

sary to resort to a more general mode of effecting the purpose. With this

view the circular was published in the papers of the District of Columbia,
and was thus made general.

The object of the first circular was not to fix any particular time for the

meeting, nor was it intended by the Institute or the committee to make Wash-
ington the place of all subsequent meetings, if it should appear to be contra-

ry to the judgement of those who had the right to decide upon such an im-
portant question. It was rather to obtain preliminary views of the friends

of the Institute, and general information as to the time and mode of con-

vening ; and afterwards to adopt a plan and a time (which might be gather-

ed from the replies of those whose opinions had been solicited) to be the

most convenient.

These replies have been numerous and interesting, and present almost

without exception a decided approbation of the step that has been recom*-

mended, as well as of the course of the Institute under the auspices of which
that step has been begun. The committee, after having carefiUly considered

these replies, have come to the conclusion that the month of April, 1844, is

the period which will best suit the convenience of alL
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The committee were aware that several previous attempts had been made
to get up a similar meeting upon the plan of the British Association, and that

those attempts had proved fruitless. Perhaps too much was expected at a

time when our learned men were unprepared for co-operation in such extend-

ed plans. But the idea had found favor, and it may be affirmed justly that

we owe, in no small degree, to the system of State geological surveys the

present improved prospect of accomplishing a noble and long-cherished object.

Under these circumstances, about three years ago, some of the gentlemen

engaged in the New York survey (the fruits of which are already beginning

to appear in published volumes, reflecting honor upon the liberality of the

State and credit upon the abilities of those who have been engaged in the

enterprise) proposed to bring about the object by a different method. Circu-

lars were sent by them to geologists of other State surveys, and a meeting

was held in Philadelphia in 1840. This meeting was respectable, and re-

sulted in the formation of the " Association of American Geologists." It

adjourned and met again in Philadelphia in 1841. At the second meeting it

was deemed expedient to adopt the foreign plan of changing the place of

meeting. Boston was chosen as the place for the third meeting, at which
its objects were extended, and the association became the " Association of

American Geologists and Naturalists." The fourth meeting is to be held

in Albany during the month of April, 1843.

The proceedings of this association had been witnessed by the National

Institute with feelings of deep interest ; and in 1841 a formal invitation was
sent from the latter to the former, requesting them to make Washington the

place of one of the annual meetings. The invitation was promptly accept-

ed, and it has been decided that the fifth meeting of the " Association of
American Geologists and Naturalists" is to be held in Washington in the

month of April, 1844.

The disadvantages and inconvenience of two meetings have, after mature
reflection, appeared to the committee so obvious, that they have thought it

best to fix the first Monday of April, 1844, as the period for the general

meeting ; and they take this occasion and mode of respectfully inviting to

Washington, in the name of the National Institute, the members of the

American Philosophical Society, the oldest scientific institution of our coun-

try, the members of the Association of American Geologists and Natural-

ists, and the members of all other scientific and learned societies in the Uni-
ted States, the honorary and corresponding members and friends and patrons

of the Institute, and all others engaged and concerned in the " increase and
difllusion of knowledge among men."

The plan of operations will be left entirely to those who may be present

on the occasion ; the Institute and the committee, without attempting to con-

trol them in any manner, charge themselves with the duties of making every
preparation in their power, adapted to facilitate the scientific objects the pro-

motion of which such a body may be supposed to cherisL

The following report of a minority of the committee on Internal Improve-

ment of the North Carolina legislature contains an excellent answer to some

widely current and fallacious opinions in regard to railroads etc. The re-

port of the majority is embodied in the one now published, and we therefore

give only the latter. It also contains useful information upon the public

works of North Carolina, and will well repay the perusal
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EXTRACTS FROM TIIE REPORT OF THE MINORITY OF THE COMMITTEE ON INTER-

NAL IMPROVEMENTS, SUBMITTED TO THE LEGISLATURE OF NORTH CAROLINA.

The minority of the committee on Internal Improvement, have read, with

regret, the report, of the majority of the committee, on so much of the Gov-
ernor's message as relates to the subject of internal improvement. The scope

and tendency of the report, if not so designed, is to render odious, the mes-

sage in relation to this subject, to draw into discredit and disrepute the works
of internal improvement already established in the State, and to prejudice the

public mind against all and every improvement, which may be now contem-

plated or hereafter devised. To accomplish this purpose, the majority re-

port from carelessness or inadvertence, has assumed facts and hazarded as-

sertions, many of which are altogether groundless, and utterly unauthorized

as the minority will now attempt to demonstrate. The report commences
with a concise review of the various recommendations in relation to Internal

Improvement, contained in the Governor's message, and then proceeds with
the following assertion :

" The legislature has from time to time granted

away to associated wealth, in the shape of corporations, the rivers of North
Carolina, and now the people cannot carry a boat load to market, without

paying tribute money to navigation corporations." Is this true? The
slightest inquiry or the least investigation would have satisfied the majority,

that this assertion is entirely without foundation. The principal rivers of

the State, are the Roanoke, Chowan, Cape Fear, Neuse, Pasquotank, Tar,
Cashie and Trent, on not one of which except Cape Fear, is a cent of toll

levied, or authorized to be levied on the transportation of produce below the

Falls thereof and but one of them above the Falls, to wit, the Roanoke,
v/here the navigation has been opened and improved at an expense of four

hundred thousand dollars by a joint stock company, created by acts of the

general assemblies of North Carolina and Virginia. The report of the ma-
jority proceeds and asserts, that " the legislature has, from time to time,

granted in like manner, exclusive privileges to railroad companies, until they

have been stimulated to begin such enterprises ; and after exhausting their

own means, these railroad companies have procured the credit of the State,

and finally involved the people in a debt of more than a million of dollars
;

though, in the outset, the capitalists who asked for the charters professed to ask
nothing but the right of spending their own money for these works. Had
they proved profitable, the people at large would enjoy no right but the be-

nefit of paying tribute to these corporations, for carrying them or their pro-

duce from home to a market ; but, so soon as they proved to be a losing con-

cern, by little and little, the loss must probably fall upon the State treasury.

The State had little or no chance of the profit, yet the State is to bear the

loss." A more uncandid^ disingenuous and incorrect paragraph, has been
rarely, if ever witnessed in any paper whatever, and more especially, one
emanating from an important committee, appointed to consider subjects deep-

ly interesting to the people of the State. The first assertion in the para-

graph, is " that the legislature has from time to time granted in like manner,
exclusive privileges to railroad companies." Has any exclusive privilege

been granted to railroad companies as asserted, or has any individual, or set

of individuals, by the acts of assembly incorporating such companies, been
deprived of any privilege previously enjoyed ? None whatever. The lead-

ing privilege granted to these companies, is to transport on their roads per-

sons and produce at a moderate rate of compensation, and for this purpose,

to become common carriers in their corporate capacity. Is any individual,

or set of individuals, who may choose to associate together, prohibited from

carrying persons and produce whithersoever he or they may please ? Are
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not persons daily and hourly thus employed in every direction and in every

part of the State ? No one is bound or obliged to use railroads or avail him-
self of their advantages, unless at his will and pleasure free and untrammel-
led. The former mode of transportation of persons and products by stages

axid wagons or private conveyance, is left free and unincumbered, and none
need resort to railroads unless thpy find their interest promoted by doing so.

Certain it is, that unless this mode of transportation by railroads is cheaper
and better than the former method, they will not be employed, and that they
are so employed, affords the most conclusive and satisfactory evidence of the

great benefits and advantages resulting from this mode of conveyance. The
report of the majority proceeds : "And after exhausting their own means,
these railroad companies have procured the credit of the State, and finally

involved the people in a debt of more than a million of dollars ; though, in

the outset, the capitalists who asked for the charter, professed to ask nothing
but the right of spending their own money for these works." The fact is

notorious, and it ought to have been, if it is not, within the knowledge of the

majority, that the people at present are not involved in a debt of more than

one million of dollars for the railroad companies, or indeed, for any other

sura.

It is true, the Wilmington and Raleigh railroad company, have obtained

the credit of the State as security, for two himdred and fifty thousand dollars

for which liability, the State has the most abundant and ample security. To
secure the State against loss, a mortgage has been executed, under authority

of law, on the railroad, the construction of which cost between one million

five hundred thousand and two millions of dollars, and whose annual income
under the present disastrous and discouraging state of things, after paying
all the ordinary expenses of the road, amounts to about sixty thousand

dollars. Nor is this all. The mortgage also includes all the property

of the company, consisting of steamboats, engines, cars, coaches, lots,

wharves, warehouses and depots, worth at a low estimate, independent

of the railroad, at least fifty per cent, more than, and perhaps double the

amount for which the State is security. It is then absolutely certain, that

the State can sustain no loss on this account, unless through the most unwise
and blundering legislation. Let us now see how the matter stands in rela-

tion to the State liability for the Raleigh and Gaston railroad company. •

Under an act of the general assembly passed at the session of 1838, the

public treasurer was authorized in his official character, to endorse the bond?

of the Raleigh and Gaston railroad company, to the amount of five hundred
thousand dollars, by which the State became security for that sum. To se-

cure the State against loss, a mortgage was made by the company, which
cost more than a million and a half of dollars, and this was considered at

the time, and is now deemed to be ample indemnity. But the State has

other and additional security. At the session of 1840, the legislature agreed

that the bonds of the company should be endorsed by the public treasurer

for the further sum of three hundred thousand dollars, provided the stock-

holders of the company would give their individual bonds, with good secu-

ritj', to secure the State against loss for the five hundred thousand dollars

endorsed by the State in 1838 as before related, and another mortgage on
thoir railroad and all the other property of the company ; which condition

has been strictly complied with, as we are informed by the governor in his

annual message to the general assembly. It will thus be seen, that although

the State is security for the Raleigh and Gaston railroad company, for the
'

sum of eight hundred thousand dollars, yet, to indemnify and save harmless
'

the State, a mortgage has been executed for the whole of the railroad and

t
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other property of the company, which cost about double this sum, and the

State has the further security of the bonds of individuals with good security

for five hundred thousand dollars. With what justice and propriety can it,

then, be asserted that the people are involved in a debt for the railroads,

amounting to more than one million of dollars ? In reference to so much
of the majority report as declares that when the stockholders of the railroad

companies asked for the charters, they professed to ask for nothing but the

right of spending their own money for these works, there is surely some
misapprehension, at least in relation to the stockholders in the Wilmington
and Raleigh railroad company ; for although no aid was granted by the

State to effect the work at the time the first charter was granted, the stock-^

holders always looked to the State for assistance, by vray of subscription to

the stock of the company, which was obtained at the session of 1836. Again
says the majority report :

" Had they (the railroads,) proved profitable, the

people at large would enjoy no right but the benefit of paying tribute to these

corporations, for carrying them or their produce from home to a market ; but

as soon as they proved to be a losing concern, by little and little, the loss

must probably fall upon the State treasury. The State had little or no
chance of the profit, as long as there was any hope of profit, yet the State is

to bear the loss." This is another glaring example of disingenuousness, for

which the majority report is particularly remarkable. If the State contrib-

utes nothing towards the construction of railroads, and those works are ef-

fected at the expense of individuals, what other benefit can the people or

State who contribute nothing to the works, expect to derive from them, other

than to have their persons and produce transported to market at a moderate

rate ? He that sows not, neither shall he reap. And upon what principle

of equity or justice, can those, who stand aloof and husband their resources,

unwilling to aid in accomplishing a great public work of acknowledged util-

ity expect to derive profit from the same in the shape of annual income ?

In proportion to the interest which the State has taken in the railroads,

(and only in one of them has she any direct interest,) she enjoys an equal

chance of profit, in proportion to her subscription, as other stockholders

—

and more than this she cannot expect. In regard to the other railroad—if

the work had turned out to be a profitable investment, the State having sub-

scribed nothing to construct the road, could rightfully expect no profit, ex-

cept the general benefits and advantages resulting from cheaper and more
expeditious transportation to market. Whether the loss of making the rail-

roads in this State is likely to fall upon the State treasury, has been alre£;^y

abundantly disproved. The majority report further sets forth, that " your
committee have good reason to apprehend that the same beginning of turn-

pikes, by corporation charters, will terminate in a similar way to North Ca-
rolina. Indeed, your committee greatly misapprehend the message referred

to them, if it does not shadow forth this very unusual second step in their

charters, when it is reconunended to give these turnpike^ such aid, etc., as

the condition of the public treasury may justify." Suppose, for the sake of

argument, it should turn out that the money expended for the construction

of the railroads in this State is a bad investment of capital, which the minor-

ity «f the committee hope presently to prove is directly otherwise, does it ne-

cessarily follow, that turnpike roads, the utility and advantages of which
have been tested and experienced by every State in the Union, north of this

State, nor any other project of internal improvement, is ever to be again at-

tempted within our borders ? Hopeless, indeed, would be the condition of

our Western brethren, who are, unquestionably, as much entitled to the fos-

tering care of the legislature as any other portion of the people m the State,
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if this ia to be the fixed and settled policy for our future government. It is

a policy, wholly and absolutely opposed to the enlightened age in which we
live—the present advancement in civilizatipn and improvement of the civil-

ized world—and utterly inconsistent with the prosperity and happiness of

the people of the State. If the principles of the majority report are to go-

vern the future policy and destiny of the State, most degraded and miserable

v.'ill be the condition of her people, in comparison with those of other States.

AVith resources xmcrippled, and an energy unsubdued, North Carolina will,

in a few years, become the byeword of reproach and contumely throughout

the length and breadth of our extended country. But a few years ago, and
there was scarcely an enlightened and liberal man in the State who was op-

posed to a judicious system of internal improvement. What great and mon-
strous error has been committed on this subject within this State ? What
foolish, wasteful, and extravagant expenditure of public money has occurred

to reduce and lower the tone of public sentiment in relation to internal im-

provement ? The minority of the committee know of none whatever ; and
if the public feeling has undergone any material change on this subject, it

must be referred to other and different causes. It is the misfortune of the

age in which we live, that every thing, however useful and valuable, no way
connected with federal politics, must be mixed up ^vith the wretched party

squabbles of the day, and nothing, however important to the welfare of the

State, is allowed to escape this miserable contamination. And, in this re-

gard, it is a melancholly reflection, that we are daily growing worse and
worse. It was not the case a few short years ago, and the people must rouse

up and cast off the fatal error, or there is too much cause to apprehend the

most disastrous results. The necessity of judicious works of internal im-

provement has been long felt and acknowledged by the most enlightened and
patriotic men of both the political parties which now divide the State. They
have seen and felt this great necessity, and have, from time to time, urged
upon the general assembly the adoption of needful measures to improve the

condition of the State. If there be any thing erroneous or wrongiiil in this

it is a wrong or an error common to both parties, and for w^hich neither is

alone responsible.

• •••••••
The larger portion of the remainder of the majority report is devoted to .

building up a man of straw of their own creation, that they might have an
opportunity of exhibiting their skill and dexterity in toppling it to the ground.

Thus the majority assert, " that the treasury is in no condition to aid in the

construction of turnpike roads, and that it is useless to investigate the value

and cost of turnpikes across more than half the State, when it is known the

State has no funds that can be applied in aid of their construction." " And
lurtheiTnore, that the legislature ought not to tax the people, or borrow mo-
ney for this purpose, if they could." Now all this flourish about taxing the

people and borrowing money is entirely gratuitous. The message of the

governor, contains no such recommendation, but on the contrary, it express-

ly advises the general assembly, " that whatever schemes of expenditure
"

you may embark in, that you keep within the means at the command of the

State ; otherwise, the people must be taxed more heavily, or the State jnust ',

contract a loan. The pressure of the times forbids the former j the tarnish-

ed honor of some of the States, should make us for the present, decline the '

latter." Although he has recommended that certain companies be incorpo- ..

rated to make turnpike roads, which are greatly needed to the west, and >

would most essentially promote the public welfare
;
yet the assistance, which *

he suggests may be given to such improvemeots at present, should be con- ^



Minority Report—North Carolina Legislature.
: : 125

fined to the means already set apart for internal improvement, and which
under existing laws can be applied to no other object. These means con-

sist of a cash balance on hand, and some bonds, which the majority states to

amount to forty* thousand dollars, and bonds given for the purchase of Cher-

okee lands, amounting to something less than three hundred thousand dol-

lars ; making the aggregate sum of about three himdred and forty thousand

dollars. This fund, sooner or later, or a considerable portion of it, must be
applied to the making of a turnpike road or roads to the west in aid of indi-

vidual means and exerticwis, in some just proportion, perhaps on the t\vo-fifths

principle, or some other just ratio, between the State and individuals. A
portion of these bonds applied towards the construction of turnpike roads in

the western part of the State, when united with individual capital, would, like

heaven-born charity, bless both giver and receiver. It would enable the

obligees to these bonds, who gave more than double the value of the lands

they purchased, to redeem them by the contribution of labor to make the

roads, and at the same time, afford a fair return of profit in the shape of tolls on
the investment. No time whatever, could be more propitious than the present

to engage in such works, but for the fact, that in the present general distress and
embarrassment, individuals could not now raise their portion of the means
necessary to accomplish this desirable improvement ; and therefore, for a
time it must be pjostponed. The expenditure of two or three hundred thou-

sand dollars in the Western portion of the State in the way suggested, where
there is now existing an unexampled scarcity of money, would produce be-

nefits, and be attended with advantageous results, which can hardly be de-

scribed. But the minority have not time to enlarge upon them and must
hasten to a conclusion.

It has been a matter of much mortification and surprise, to witness the

senseless and inconsiderate clamor which has been raised against railroads,

in almost every part of the State. They have been denounced as only cal-

culated to benefit the rich, at the expense of the poor ; that their cdnstruction

has occasioned a heavy loss to the State, without any adequate return ; and
that, consequently, they deserve not the fostering care of the public. These
charges and denunciations have been made and believed for the want of bet-

ter information, and the minority will noAv undertake to disabuse the public

mind from the deceptions and impositions under which it has labored. The
first striking advantage resulting from railroads, is seen in the certainty and
despatch with which persons and produce are conveyed on them. Persons

travel on them at the rate of one hundred and fifty to two hundred miles iu

twelve hours, with as much safety as by any other mode of conveyance, and
at a great saving of time and expense. The transportation of produce on
them, although not quite so expeditious as the conveyance of person:-, is yet

five times more so than by wagons. This speedy transportation, always ad-

vantageous, is frequently of the utmost importance. A rise in the price of

produce often takes place, which continues but for a short time, and it is very
material that fiirmers and merchants should be in a situation to avail them-
selves of such a rise. A single example will sufficiently illustrate this ad-

vantage. During the last fell, the price of wheat in Petersburg opened at

$1 12A per bushel. In these times of low rates for all articles, this price wa?
considered very good, and every one felt desirous of profiting by it, for it was
forseen that it could continue but for a few weeks. A fanner and merchant
in Granville, promptly availed himself of the railroad in his neighborhood,

hastened his wheat to market, and obtained for it the price before mentioned

;

whereas, those who had to depend on the more tardy transportation by wag-
ons, generally sold at but 75 cents per bushel But a still more striking
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and conclusive advantage, results from the great reduction effected, in the ex-

pense of carrying produce to market Previous to the construction of rail-

roads in the neighborhood oi the falls of Roeinoke river, the price of wag-
oning cotton and other articles t6 Petersburg, was from 75 cents to $1 per

hundred. The price now by railroads, is 25 cents per hundred, so that the

saving to the grower of produce is, at the lowest estimate, twice as much as

the freight per hundred on the railroad. Again, a merchant of much intel-

ligence, in Raleigh, has furnished the minority with a statement, showing
the rates formerly paid on the transportation of produce by wagons, to Pe-

tersburg, and the rates now paid by the railroad. From this statement it ap-

pears, that the price by wagons was from one to two dollars per hundred,

the average being one dollar and fifty cents. The price now jwiid by the

railroad for the same articles, is seventy cents, being a saving of more than

one half of the former rate. By wagons, the price paid on salt was two
dollars per sack ; the price noAV paid by the railroad on the same article, is

&ixty-five cents, being a saving of double the amount now paid, by the rail-

road. The saving to the growers of produce, who send to market by the

Wilmington and Raleigh railroad, has also been very great. These facts

furnish some data on which to estimate the amount of saving to the agricul-

tural interest in this State,

During the last year, the receipts on the Raleigh and Gaston

railroad, amounted to, in round numbers, $66,000
Deduct one half of this sum, supposed to have been paid by

passengers, 33,000
And there will be left for freights on produce, 33,000
The receipts on the Wilmington and Raleigh railroad for the

same time, amounted to, 230,000
Allow one fifth part to have been received for freights on pro-

duce, is 46,000
The receipts on the Petersburg railroad, for the same period,

were 174,000
Supposing the receipts on produce on this road, sent from

North Carolina, not included in the amount sent to that

road from the Raleigh and Gaston road, to have been
equal to one fourth of the wlwle receipts, and we have the

sum of, 43,500
The receipts on the Portsmouth and Roanoke railroad, for

« the same time, Avere 70,000
The portion collected for freights on produce from North Ca- ' il^i

rolina, is estimated at one-fourth part, and will give the

sum of, 17,500
The amount of freight then paid on produce from North Ca-

rolina, and supplies received in return, will be 140,000

The saving to the people by the cheaper transportation on railroads, is, as

r.h-cady shown, double the amount of freights, and the consequent saving
per annum is two hundred and forty thousand dollars, and in two years and
u half, is equal to the full subscription of six hundred thousand dollars, m.ide

by the State of North Carolina to the Wilmington and Raleigh railroad

company. The minority of the conmnittee cannot, nor do they venture to

give the assurance, that the foregoing estimates are correct in all their parts

;

some may be too high, and others too low, but they have endeavored to ap-

proximate as near to accuracy as the information accessible to them allowed.

Supposing, however, that the saving to the people by railroads should be
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only one half the sum estimated, how much cause has the State, and those

persons equally benefitted with stockholders, who have not shared in the heat

and burden of the day, to be thankful for this great benefit, and how utterly

groundless must be the vituperation and abuse which have been so lavishly

heaped on railroads. So far from there being any just cause for this abuse,

it is a fact undeniable by any candid man, that the people owe a debt of las-

ting gratitude to those spirited and enterprising citizens, who have eflfected

such valuable improvements, in which rich and poor, according to the amount
of their productions equally participate.

a There is another important view of this subject, which seems to have
been entirely overlooked or neglected. Even admitting that there may be

no return of profit in the form of diAidends on the capital invested in rail-

roads, for some time to come, still this capital has not been lost to the State.

Much the greater portion of it has been diflfused and distributed more eqeal-

ly among the people, and has gone into the pockets of those who have fur-

nished supplies of provisions, materials, and labor, for constructing the roads

and still remains in ihe State, to benefit and bless hundreds and thousonds.

The last part of the majority report remaining to be noticed, concerns so

much of the governor's message as relates to an application to the general

government to open a direct ship navigation between Albemarle soimd and
the ocean. If the recommendation contained in this part of the message
should be adopted, the majority report seems to consider that the general as-

sembly would place the State in the humble and degrading attitude of beg-

ging the general government for what it has not to give. Nothing can be
more erroneous and unjust than this view of the subject. North Carolina

asks nothing of the general government, but what she is authorized to de-

mand as a matter of right. Thousands, hundreds of thousands, and millions

of dollars, have been appropriated and expended in other States of the Union
for similar objects, a large portion of which have, by no means, superior

claims to the works proposed to be erected in this State. The State of North
Carolina fully shares with her sister States in the burthens of the general

government, and why should she not also participate equally with others in

its benefits ? But this subject has been so satisfactorily examined in a short

report, by a member of the minority, whose constituents are more immedi-
ately interested, hereto annexed, that nothing further will now be added by
the minority. A. Joynee,

Jon. H. Jacocks,

-: Alfred Dockery.

AMERICAN MECHANICAL SKILL.

"We find in the report of the Judges of the Twelfth Annual Exhibition

of the Franklin Institute, several notices of mechanical skill, which are

highly creditable to the exhibitors. From all the rest we have selected three

which appeared most interesting.

, The first is in reference to a theodolite constructed with a view to ob^n-

ate by a simple contrivance, a disadvantage frequently noticed in the con-

struction of the vernier—its success, however, Ave doubt, as the risk of in-

accuracy appears to be considerable.

The clock spoken of, w^as presented at the American Institute fair in thi?

city, and to us appeared one of the most original and ingenious contrivan-

ces in the whole exhibition. The a^vard of the committee in this case was

well bestowed. jv,j. -r ^
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The transit, by Mr. Wm. J. Young, also deserves notice as being new

evidence of the competency of intelligent American mechanics to compete

with the best workmanship, the world can produce.

No. 224, theodolite, made by Edmund Draper. This useful instrument

presents a specimen of excellent work, and K of the most approved construc-

tion. The verniers are supported on a hinge, so as to rest on the graduated

limb with little force, and to move over it with little friction, and thus to pre-

vent the abrasion which is often observed.

No. 356, clock of a new construction, by A. D. Crane, The regulating

power of this curious clock is neither a pendulum, nor a balance ; but a
globe of brass is hung to the end of a long flat steel wire, which, being

twisted round in one direction, is untwisted by the weight of the globe and
its own elasticity, and wound round in the opposite direction, and so on al-

ternately. At each of these movements, an appendage at the upper end of

the wire acts upon an escapement of a peculiar construction, so arranged as

to be nearly frictionless, but of which it would be difficult to give an intelli-

gible description in this report. Although this revolving pendulum is no
longer than that of an ordinary mantel clock, each revolution of the glob«

occupies half a minute ; so that the movement of the clock may be main-
tained for a much longer time than in those in Avhich the escapement is act-

ed upon every second or half second. Accordingly, the clock sent to the

exhibition is said to be capable of going an entire year, without requiring to

be wound up. The committee look upon this as a new and interesting in-

strument, and recommend it as worthy of the award of a silver medal.

No. 872, transit or meridian circle, made by Wm. J. Young. This re-

markable instrument is a most successful example of the highest class of

mechanical skill. It is an exact copy of a meridian circle made by Ertel

and Sons, at Munich, and now at the High School observatory in Philadel-

phia, A description of it cannot be introduced into this report ; but the

committee have pleasure in expressing their belief that it is the most perfect,

as well as the most difficult, work of the kind ever executed in this country,

and, as such, they recommend that it have the award of a silver medal.

Cast Iron Buildings.—A correspondent of the Times says :—" Build-

ings of cast-iron are daily increasing, at a prodigious rate, in England, and
it appears that houses are about to be constructed of this material. It is pro-

posed that the walls shall be hollow, so that the whole house may be heated

by a single stove in the kitchen. A three-story house, containing ten or

twelve rooms, will only cost about £1000 ; and it may be taken to pieces,

and removed to another place, at an expense of about £25. It is understood

that a large number are about to be manufactured, to be sent to Hamburg,
for those persons who have had their habitations burnt."

—

London Atke-
' 7icrum.
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We are indebted to the Hon. Henry L. Ellsworth for a copy of the Pat-

ent Commissioners' report, and also for a copy of the correspondence be-

tween himself and Gen. Brisbane.

Also to Mr. Chas. L. Schlatter, for a copy of the Pennsyh^ania canal

Commissioner's report ; and likewise Mr. S.'s report on the Harrisburg and

Pittsburg railroad.

LOW FAKES.

The evidence of the successful operation of the system of low fares, comes

in upon us daily. The trial has been made on both sides of the Atlantic

with equally satisfactory results. In this country, we find jmany of our main

lines have given it a trial, and more recently the State of Pennsylvania has,

from economical considerations, adopted the same system upon her public

works.
,,

It appears, however, that in the minds of some persons, a misapprehension

exists as to what is meant by low fares. The term is entirely relative, and

on no two roads could the same meaning be attached to it. There are Iwo

principles upon which the tariff of fares are regulated—^the one is from the

ascertained existing traffic to calculate the price necessary to repay the ex-

penses and charge as much profit as it is thought can be obtained
—

^the prices

thus determined are called by way of distinction high fares.

The other principle takes into consideration the whole traffic, not only

upon the road itself, but upon all parallel routes, whether steamboat, canal,

or common road—and to ascertain the accommodations necessary to trans-

port a fair proportion of the whole—the price is then regulated rather with

a view to the cost of transportation for a full train than to the charge that in-

dividuals may be willing to pay, or in short, to divide the expense incurred

among as many as possible, rather than among as few as possible. The

prices thus determined are the low fares. -
: r . ';;

The first principle considers the travel as constant in amotmt, not to be in-

creased nor encouraged, and takes no cognisance of competing lines. The

second principle of course depends upon diametrically opposite views—looks

upon travel as capable of being created and invited, and regards the individ-

14
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lial ia his private conveyance as a competing line, which with all others of

the same nature must be put down.

Among the most striking instances of the successful operation of low fares,

we notice that of the Glasgow and Grenock railroad. This line is 22^

miles in length, and has to encounter an opposition on.the Clyde from some

of the finest steamers of Great Britain.

The receipts on this road for the six months ending 30th '' ^' --^

November, 1842, were , ',, £24,248

Expenses during the same period, .'
. 10,366—13,882

or nearly $6000 per mile per annum profit '^
, : ; - . .^

The charge on this road, is 9<i Sterling for the entire distance, say 18 cts.

or 8 mills per mile.

From the character of the stock, this seems to be no extraordinary profit,

it is therefore a fair criterion by which to judge of the workings of the

system. ', '
''

I.,. ,
. • ' .;"'- ^;J7'- '';•<'•' '•[

KErORT OF THE CANAL COMMISSIONEJKS OF PENNSVLVAM.X, FOR. 1842.

This document appears in a much less voluminous form than its predeces-

sors did, and yet contains much matter of interest even to general readers.

We shall endeavor to present an outline of its most important features, con-

densed into as small a space as possible.

The general depression of trade is said to have been especially experien-

ced at Philadelphia and Pittsburg—the two great termini of the State works,

and accordingly the annual income is less than had been expected. It ap-

pears, however, that the receipts on western products going east have exgififd-

ed those of the preceding year, and that there has also been an increase of

revenue upon the Delaware and North Branch canals.

In regard to the prospects of the ensuing year, the experiments during the

last year with light draft steamboats on the Ohio, are citKl as giving the as-

surance, that during the driest season and lowest water the navigation of that

river can be depended upon as furnishing tlie means of supplying traffic to

the canals.

Great expectations, however, are based upon the operation of the section-

al portable boats. As far as we can gather from the report, it is intended

that the State shall furnish the trucks, etc., for the transportation of these

boats and thus encourage individual competition. Th'^ small cost of a boat

when compared with the extensive capital necessary on the plan upon which

the business was formerly conducted leads to the hope that a brisk competi-

tion will increase the amount of traffic upon the works—an end which fre-

quent and liberal reductions of toll, have hitherto faibxl to accomplish, from

the trade being exclusively in the hands of a few krgf companies.

The rivalry of the Baltimore and Ohio railroad, and the consequent di-

fersion of travel from the Pennsylvania lines, are regarded by the commis-

sioners as matters of serious importance and a sufficient inducement " to ex-
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ert all proper means to cheapen the fare, and to reduce the expenses of tra-

vel" on their lines of improvement.

By an. anomalous policy the State has hitherto furnished motive power

and every thing else but the car while she has received less than half of the

high fare charged. The expenditure of millions has thus been rendered al-

most profitless, while but a few thousand dollars were necessary to give her

the control of prices, which at a much lower rate would yield a larger pro-

fit than they do at present. The extent of loss, by this policy and the man-

ner in which the commissioners propose to obviate it, we give in their own

words. ,..;..>; J:.s ;\-/-'..:.W'r'--%':-i:;.:i-^3:.!;o:::,<;.j,.;-^-V:\^^

'" The estimated and probable cost of the eighty-two miles of the Phila-

delphia and Columbia railroad, including engines, depots, machinery, sta-

tionary power, etc., is over four millions of dollars, while the entire cost to

furnish all the cars for carrying the passengers is less than thirty thousand

dollars. Notwithstanding this monstrous discrepance, the State, after fur-

nishing the engines, fuel, stationary power, engines, firemen, agents, des-

patchers, hitchers, switch tenders, etc., has received less than one-half "that

has been charged upon the passengers travelling over that road. The fare

upon each passenger to Columbia has been three dollars and twenty-five

cents, of which the State has received only one dollar and sixty-four cents,

the companies having received the balance. However strikingly dispropor-

tionate this may appear, we believe the disparity is still greater upon the Al-

legheny Portage railroad. On that section of our improvements, there

is thirty-six miles of double track, ten inclined planes, two stationary

engines at each plane, and the cost of keeping which in repair, including

ropes, locomotives, horse-power, depots, engineers, agents, and men to work

and keep up the road, renders it probably the most expensive railroad of its

extent in the world ; while the whole amount required to stock it with cars

sufficient for all the travel that passes it, cannot exceed from four thousand

to six thousand dollars. Yet, the price of fare charged on each passenger

passing over it has been two dollars, of which the State receives as her pro-

portion, only serenty-eight cents

!

'• To change the system of carrying passengers, and to approximate as

nearly to that which should be adopted, if the passenger cars were owned

by the State ; and to get the power of limiting the assessments on passen-

gers, and to efl!ect a reduction in the rates of fare, were objects which th«

board deemed to be indispensable, in order to increase the travel upon our

improvements, and to retain even that which we have already. And they

are happy in being able to state, that they have made such arrangements, as

will effectually change the system, and certainly produce a greater revenue,

establish regular and uniform rates, and effli^t a great reduction in the price

of fare upon all passengers travelling from city to city upon our canals and

railroads.

"A contract has been made with responsible individuals to supply the cars

and to carry passengers over the Philadelphia and Columbia railroad for
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one year, at thirty-six cents for each through passenger, the contractors to

be at the expense of all the depots, offices, collectors, clerks and agents to

attend them ; and they have entered into bonds in twenty thousand dollars,

for the fulfilment of their contract.

" Arrangements are also in progress, by which it is expected to make still

greater proportionate reductions in the price of fare upon the Allegheny

Portage railroad, and at the same time to derive a greater amount of reve-

nue from the passengers upon each of these roads than has ever before been

received. • ";'.; ' .;' '.'"''''-'':"]' '^'-:'.

" By the plan contemplated, and the agreement entered into, it is stipulated

and agreed, that the fare on through passengers shall be only two dollars on

the Columbia railroad, one dollar on the Harrisburg and Lancaster railroad,

and one dollar and twenty-five cents on the Allegheny Portage railroad, and

that the charge in the aggregate upon each passenger, shall not exceed ten

dollars from city to city. By such a reduction in the rates of fare from

those paid during former years, we have every reason to anticipate a consid-

erable increase of travel upon our improvements. But in any event, whether

we have less or more, the terms and conditions of our arrangements are

such that the State will derive hereafter a greater revenue from any given

number of travellers that shall pass over her improvements, than she has

ever before received."
'

. :l'

^ It is expected by these changes, and by the reduction of expenditure, that

the operations of the next year will prove still more profitable to the State.

The following abstract gives the receipts for one year and the expenses

for nine months ending November 30th. The details of the operation of

the Columbia road will be given in another place. .. .

,

Linei.
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It is remarked that the expenses for the three months excluded from the

table are materially less than for the navigable months of (he year.

The completion of unfinished works is earnestly recommended, and in a

special report, the loss to the State is estimated at nearly three millions of

dollars, if the Erie extension is not finished—the amount necessary for that

purpose being about $200,000. The importance of this line is very strpng-

ly insisted upon. : ••vw ;: /^-"^ ;v.;^ ^-jif^^^v

" The Engineer corps has been reduced to one principal Engineer"—Mr.

C. L. Schlatter, of whose services the State has already made ample and sa-

tisfactory trial—and judging from the amount of professional labor necessa-

ry, we think that he will have enough to do.

" The subject of selling the surplus water on the several lines of our ca-

nals and slack-waters, has become important ; and in the opinion of the ca-

nal commissioners, a prompt disposal of it at every place where it may be

in demand, and where it can be used for machinery and milling purposes,

will be alike advantageous to the State, and beneficial to the public.

" The erection of such establishments along the lines of our improvements

Avill tend to stimulate enterprize, to develope the resources of the sections of

the country where they may be located, and induce investments of capital,

which while it gives employment to men in converting grain and other pro-

ducts into marketable articles, will, at the same time be the means of furnish-

ing to our canals arid railroads, a great additional amount of tonnage, from

which the State will derive an increase of revenue from the use of her pub-

lic works."

The report of Mr. J. B. Moorhead, superintendent of motive power on

the Columbia railroad, furnishes some data of interest to those engaged in

this species of improvement, and also furnishes the statistics of the road for

part of 1842. .

From this report, we learn that the rope, etc., for the Schuylkill inclined

plane used during the year before, has been paid for this year ; the stock on

hand in the machine shops has to be added to this, and deducting the stock

of fuel on hand from the preceding year, there remains a balance of $10,-

998 12 to be added to the nett profits.

There are now forty locomotive engines in the possession of the State be-

side three Avhich are beyond repair or on sale as not suiting the purpose in-

tended. The experience in regard to the use of coal, is worth recording in

the language of Mr. Moorhead.

" Repeated attempts have been made to use anthracite coal as a fuel on

this road ; and with engines constructed in the form of the two last mention-

ed, (the boiler and tubes being placed in a vertical position over the fire,) the

project would no doubt be successful ; but it has been fully settled by exper-

iment that a very heavy expenditure would be necessary to fit the engines

now in use on the road for that purpose. Bituminous coal, however, has

been used in considerable quantities during the last two years, and with en-
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tire success. All the engines now on the road arc using it to some extent,

and I would recommend that at least double the quantity be used as soon as

it can be obtained on the opening of the navigation next season. I am sat-

isfied from my experience «that a mixture of bituminous coal and wood is de-

cidedly the cheapest fuel for this road. As wood becomes scarce, the pro-

portion of coal can be increased, and if necessary, it can be used altogether,

without any material alteration of the engines now in use."

The reduction of the tolls on heavy articles is recommended as this de-

scription of freight has been drawn off the road by the competition of other

routes. ...» I

" Expenses of maintenance of motive poiccr on the Columbia railroad from'
March \st, 1842, to November 30th, 1812. . , .,

I ' •. Total amount.

Foreman, clerk and mechanics at Parktsburg shops •• i $11,339 74

Engineers of locomotive engines,
.. ,. ., -

. 6,405 25

Firemen of « " .
-

'

4,733 83

Despatcher, laborers, attachers, engineer and firemen of station-

- ,: ary engine at Schuylkill plane, ,,. • ,. 5,407 00
" Engineers, firemen and laborers on Schuylkill level, 2,549 12

Mechanics at repair shop, Schuylkill plane, 952 67
« " " Columbia,

, , . 1,317 31

Despatcher and laborers at " - 2,237 49

State agents on passenger trains, ^
v ,'

i
1,863 00

Watermen, I'V . ,•.._.. -.,.-.; r; .

',

1,78310
Horse power on Schuylkill level, at Schuylkill plane and at

Columbia, . .- ' 3,169 46
Superintendent and clerk, ,' , 1,986 50

Carrying, corduag, moving and inspecting wood.

Water companies for water,

Sawing and splitting wood,
, .. v <

Oil, J>:.\.,:. i....,
' " .V ^'V-'" ,',.,;

Wood, .. ,,, .-.^.

Materials for repairs of engines, . .
- ^ ; ^

.

Miscellaneous, stationery and printing.

Repairs of engines done at manufacturing establishments,

Castings,
: . '.

, 'V •

Coal, , i ,

Hope for inclined plane, .^. ,..

Ropes, etc., for engines, _ -

.1,888 99
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an alibi for each spark, the mischief is pretty certain to be fathered upon

ihose who are best able ta pay for it.

The use of coal, which is some cases has been enforced by legislative acts,

as free from these dangers and inconveniences, is not likely to mend the mat-

ter, as the wires of ordinary spark catchers are soon destroyed by the sul-

phur of bituminous coal, and the sparks which escape are more enduring

and therefore more dangerous than those from wood. Anthracite for the use

of which but few engines are intended, is the only fuel free from these ob-

jections.

A plan which has suggested itself seems to meet some of the difficulties

of the case and we give it for what it is worth. The sparks and smoke are

the result of imperfect combustion,, and any means by which the combustion

can be wholly or in part perfected, will in an equal degree, remove these de-

fects. This imperfect combination is of course owing to an imperfect sup-

ply of air, and if more air is passed through the furnace the only effect is to

increase the quantity of fuel in imperfect combustion. A supply of air in the

smoke box is the only remedy, but if this air be cold, it will not finish the

combustion, but by its cooling agency will diminish the evaporating power.

It is therefore proposed to furnish a supply of pure and hecited air to the

smoke box. The modes of accomplishing this are various but would all of

them be substantially the same. A pipe leading from the open air should

pass through the furnace and boiler into the smoke box at its lower part.

This end should be directed in such a manner as to prevent the accidental

stoppage by cinders—^the other should be furnished with a valve or register

to regulate the supply of air. A contrivance of this kind must be more ef-

fectual if the air could be introduced at a higher temperature than could bo

attained by passing the pipe directly through the watev. To accomplish

this it would only be necessary to have one of the lower tubes of the boiler

made some two or three times larger than the rest, and through this flue to

pass the pipe for introducing the air. This pipe should be led around the

sides or top of the furnace and terminate at some convenient place on the

outside ; it would thus be out of the way of mjury in the furnace and give

a larger heating surface. Two small pipes, one on each side, would be bet-

ter than one large one—the heat would be greater and the arrangement more

convenient.

It would cost little or nothing to make the trial, by simply fastening one

or two pipes into the fire end of the boiler tubes and bringing the tubes

through the furnace into the air, while the tubes of the boiler themselves,

would temporarily at least, answer the purpose of the rest of the pipe.

Similar contrivances foi smoke-burning have been very successfully ap-

plied to stationary engines, and it appears to us that the plan above sug-

gested would be a suitable modification for the locomotive. It is at least

worth a trial which would not cost more than the wire of a common spark

catcher.
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: ^ CONSTRUCTION OP RAILROADS ON THE PRINCIPLE OP ASSOCUTION. .

Few persons are aware that a railroad is now in process of construction

upon the principle of associated labor. We have frequently heard of it, but

until lately no precise information has reached us upon this subject. We
have now the pleasure of laying before our readers, the report of Gen. Bris-

bane, President and Engineer of the work, and also his correspondence with

the Hon. Henry L. Ellsworth.

Although the principles of Gen. Brisbane are not universally received

yet no one can fail to be pleased with his enthusiastic perseverance. That

much good may be accomplished, and railroads constructed upon this plan

where they otherwise would not have been attempted, no one can doubt.

There are of course difficulties peculiar to this system, but how well and

successfully they have been encountered by Gen. Brisbane, the reader will

see for himself -,.-

CORRESPONDENCE BETWEEN THE HON. H. L. ELLSWORTH & GEN. BRISBANE.

Patent Office, Dec. 8, 1842.

Sir :—I have noticed in the public papers with great pleasure your suc-

cessful efTorts in constructing a railroad without the use of much cash.

Will you permit me to request you to state to me the kind of road, and
the manner you have accomplished this very desirable undertaking ? In

these hard times the community will, I think, be largely your debtor.

In the west, where the prairies are quite level, and the timber (oak) tall

and straight, I have supposed associated labor might do something. Let me
ask

—

1. The cost per mile ?

3. The practicability of using horses
;
and how far in your opinion wood-

en tracks will answer, without so much grading, as horse power only might
be needed on them.

• I want to learn the cheapest construction. The western States are so

deeply involved that they can never complete their works begun, or connect

some now finished in different places Avithout adopting your plan ; therefore

all the information you can give me will be gladly received.

I beg you to accept my last report with the patent office regulations and

patent laws. I add also a pamphlet on western improvements, which may
interest you.

Accept the assurance of my high respect and best wishes.

H. L. Ellsworth.
Gen. A. H. Brisbane, Georgia.

Irw171 County, Georgia, Feb. 11, 1843.

To the Hon. Henry L. Ellsworth

—

My dear Sir—I was truly gratified on my return from the north to find

your communication touching the improvements now covering our extensive

country. I am satisfied that a general sympathy will contribute greatly to

the common good. The experiment that we are making, and to which you
particularly allude, is one which I trust will be attended Avith the best con-

sequences, but I am desirous that its reputation should not antecede its real

merits. For this reason your letter has been left unanswered so much lon-

ger than it should have been ; for upon my return home many difficulties

presented themselves, which threatened the most disastrous results ; but the

storm has now passed off, and without compromising any important feature

of our plan of operations. To understand each other the more easily,.al-
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low me to premise that I divide labor into three distinct departments—pro-

ducing labor, transporting labor and exchanging labor, and to a certain ex-

tent regard the laborers as of distinct classes. Each of these classes have

held their separate modes of acting. The landlord interest is distinct fronji

the farming—the farming from the day labor employed by it, the commer-
cial capital furnished by the all puissant banker—the wholesale dealer—and

-\

the retailer, the transportation department, the corporate company, the con-

tractor, and his immediate operatives. But these modes have, through the

bias of our republican institutions, imdergone sensible changes. For in-

stance, no sooner does the agricultural emigrjint reach your teeming West,
than the two last functions, those of the farmer and day laborer, are merged
in the one glorious privilege of freehold proprietorship. With the mercan-
tile interest the case is somewhat similar. Communities organize proper fis-

cal agents, these are accessible to all and the wisest or wittiest is the surest

to exact tribute of his poor fellow exchanger. In the transportation depart- <

ment above I found a degree of vassalage, which, as an engineer, I felt un-

worthy of the instruments I was compelled to make use of Here we have
the same uncompromising company—the same exacting contractor, o'erla-

bored wight. Where, in the agricultural interest, the farmer is stricken

out, and in the mercantile the banker, so in the transportation I strike out

the contractor, and instead of the laborer being a mere hireling, I make him
the possessor of the road wrought on. He is placed at once on a foot-

ing with the freehold agriculturist and the mercantile capitalist. You now
have the philosophy of my plan ; let us now enter into the detail required

by you. It must have been apparent to you that the hardy sons of Erin,

the most athletic men on earth, and emphatically the great transportation

class of this country, were selected by me to work out my plan. It is even

witiily said that Ireland was intended by our all provident Creator as the

grand nursery for all canal and railroad makers. However this may be, I

resolved, whoever made these important works for me should own them, and
in all my operations as engineer, have directed my attention to this very im-

portant result.

Circumstances made me sufficiently acquainted with a body of Irishmen
equal to my experiment. But physical force without the aid of talent and

capital, was unavailing. I am happy to say that my statement of the above
proposition, and the adoption of the important connection between the Gulf
of Mexico and the Atlantic, as my field of operations, secured the last two
functions, and I have now constituted our transportation department within

the State of Georgia, as distinct an element of the body economic, as either

the agricultural or commercial. And why not, to adduce a single argu-

ment? If this class be not distinct, which of the other two should perform

its duties ? Not the agricultural surely ? The seed-time and harvest are

of too important a character, and succeed too rapidly, the one upon the other

to allow this. The same objection holds with the merchant. The invoices

and sales, with the thousand contingencies balancing these are well calcula-

ted to employ the entire attention of the exchanger. Hence neither of these

can control the importunate interests of transportation. But, you may ask,

can the delver, who works his two horses in the ditch, or in the trucks, even

though he may own the fruit of his labor, be entrusted with the conduct of

the work labored on ? I answer, without the slightest doubt. Whether as

actual agent of transportation, or simply as owner of the stock, no one is

better calculated to judge of its value, or to care for its welfare, than he who
has wrought for it, or who owns it as his all. Who, before this department

was taken from the hands of the common wagoner or droger, managed its
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interests ? These people themselves, and the case is not altered, when a
charter is made to cover their operations, or rather to combine them. So far

my free labor principle has been confined to Irish laborers, as I have stated

;

but nothing could prevent your German emigrants from adopting it, savB

that they are required for the culture of your lands, and heaven knows Ire-

land is prolific enough of her millions to monopolize the entire land carriage

upon my principle.

You next ask me of the character of our work. It is intended for a 30,-

000 bale crop, but as this may be increased to 100,000 bales in a few years,

we graduate our road to 30 fe«t per mile, lay a wooden structure do^vn equal

to the thrust and tonnage of an engine power, and remain satisfied for the

outset, to take one 30,000 bales to market with horse power, and over a
wooden ribbon, instead of iron rail. Should the cotton increase threefold,

the simple addition of iron upon the ribbon would be sufficient, without

changing the power ; but when it reaches beyond, the horses will be ex-

changed for steam.

I am satisfied that the tall oak timber of which yon speak would suit this

species of construction admirably. Let the logs be procured 32 feet long,

6 inches the width to which they should be reduced by hewing, and when
hauled to the tracks, eight feet of the smaller end be taken olT, and laid cross-

ways at the distance of eight feet apart to sustain the remaining twenty-four

feet, which will constitute the stringer upon which the ribbon, four inches

square, is to be trcssnailed to with pins, one inch thick. Instead of letting

in the stringer upon the cross-tie, we bore a hole, two inch diameter, through
them, and bind them with a wooden pin of the same size. This constitutes,

with ties not less than a foot in diameter, a firm foundation for the ribbon,

and when the iron rail is superadded, it carmot be better placed than upon
the ribbon.

The cost of graduation is 15 cents per yard, and when the excavation is

made upon a loamy soil $2 50 is easily made per day, as the laborer will

displace from 15 to 17 yards. The task of a good axeman is eight pieces

32 feet long of good timber, hewed on two sides only, as this is all that is

required, in fact it is only necessary to hew the face to be placed uppermost,

and simply beat off that which is to lie upon the cross-tie, the points of bear-

ing only being required to be callipered to a proper thickness that they may
lie flush. The cost of the four-inch ribbon will be determined by your mills.

The laying down of cross-ties and stringers we pay $5 per 100 feet for, to

bring it to the same price with the excavation and embankment, and five men
will complete 200 feet with ease in a day.

The ribboning can be tressnailed down at $1 50 per 100 when the work
is done by experienced workmen.

Thus you will have all the data for determining your mills cost. It would
be proper in your dense country to reduce the stock labor to $2 per day in

all departments. Less than this will not satisfy the general run of laborers

when cash payments are ofTered by dilTerent interests. You inquire the per-

formance of the horse. I have as yet made no satisfactory calculation on
this head as we were too late this year for its cotton crop, but a burthen equal

to the utmost effort of the horse makes little impression upon the four inch

rail. I would only observe here that when the latter Avas equal to the trade

it would be equally so to employ steam. I am satisfied that in a new coun-

try the one should precede the other on the same track, of course, in time.

I have now answered your questions, or in round numbers, stated that

$1,500 per mile for graduation, and $500 for superstructure, should cover

the entire cost of the road.
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1. Tliat the grade of the road should not vary with the power to be used a

but turn solely upon the service to be performed, looking first to the use of

the horse and then to steam.

2. I would not advise the commencement of a work upon the stock labor'

principle upon less than 25 per cent, of the estimated cost of the work fur-

nished in cash, and this will be required to cover the expenses of food, clo-

thing, tools, wagoning, etc.

''3. And lastly, to organize the force, that two years should suffice to ac-

complish the entire work, for any period longer than this exhausts the con-

fidence of the operatives.

4. I read with great interest your paper on the subject of western settle- '

ment. We have purchased a large district of land through which our road

passes, and we propose peopling it with a white basis population, as the cli-

mate is one of the most salubrious I know, and the soil calculated for sugar

cane, the grape vine, the mulberry, and pasturage to an almost unlimited ex-

tent. We do not claim the natural richness of your valleys, as we are upon
the ridges of the Alleghenies, but our crops and herds are not exposed to the

'

same trials from climate. Our grasses remain green throughout the winter, ;'

and our j)lantations capable of being tended with nameless capital. But I

;

will not enter upon this interesting subject further at present, only promising

that if you will find my communication satisfactory, I will suggest in my
next, for the consideration of your western landholders, an eligible method
of furnishing settlers with landed estates, and still retain for themselves a
valuable property in them.

I send by the next mail a small paper edited in connection with our works
of improvement in this southern country, and which I think your depart-

ment will find of service. It is made cheap, that the important interests of

which it will treat, may be disseminated at slight cost. I will exchange with

you for your interesting publications, which I must request you to send me
at your earliest convenience, and although I could not comply \vith your re-

quest, by answering yours time enough for your annual report, it will not

be the less acceptable to me from that account. So please send that also.

With sentiments of great regard, I am your obedient servant.

A. H. Brisbane.
P. S. Let the curvatures be never less than 4^ degrees, or about the

fourth of a mile radius. I advise the square ribbon, that the lamina of the

wood may be placed vertically, as it exfoliates with the weather too much . ;

when placed horizontally. If the horse is used, fill the track to the surface

of the ribbon within the rails. When steam is introduced, ram and fill the

outer part of the ditches.

REPORT OF GEN. BRISBANE, PRESIDENT OF THE OCMULGEE AND FLINT, OK.

GULF AND ATLANTIC RAILROAD.

To the Stockholders

:

Gentlemen—A second year has now closed, and yet our great work is

unfinished. It is not to make excuses, but to render a faithful history of our

E
regress for the last twelve months, that I state the circumstances which
ave interfered so much with our calculations. Death has had a first influ-

ence. It is known to most of you that General Jones, of Lee, our late pre-

sident and able friend, was the first citizen of the Flint country who respon-

ded to the proposition to connect this rich portion of the State of Georgia
with the Atlantic ocean. He had scarcely time to exhibit his eminent qual-

ifications for executive control, and to evince his earnest devotion to our en-

terprize, when the silence of the tomb was exchanged for the bustle and ex-
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citements of a transitory existence. The great mind, too, that had caught

at a glance the bearing of our undertaking upon the interests of his fellow-

countrymen, and as quickly identified them with it the late Bishop England
of Charleston, has also gone to his rest, and it is now upon the faith of his re-

putation only that our work may be said to exist. Nor is this all—a third

tried and warm friend has left us to feel most sensibly his last adieu—the

Rev. Dr. Graham, the founder of the Catholic churches of Columbus and
Macon, and the sandalled priest of the Ocmulgee and Flint railroad, depart-

ed this life at a time when the utmost energy of his powerful mind was re-

quired to strengthen and enlighten our anxious counsels. Gentlemen, few

can realize the efforts that have been required to parry the blow which these

melancholy deaths have inflicted upon us. Nor is this all ; the restoration of

labor to its legitimate valuation throughout the world has occasioned such

frightful inroads upon contracts made during its excessive appreciation, that

the utmost parsimony and diligence united will not restore for some time suf-

ficient confidence to the great body of the community to allow their capital-

ists to re-extend their credits ; all that is now lent is instantly absorbed by
debt. This fact has appeared to us under its most formidable aspect. Of a
balance against our stockholders of $35,000, due on the 1st of January,

1843, not one cent has been paid, and worse, a compromise of 5 per cent,

been refused, and suits legally resisted, under the moral plan of debts due to

more necessitous creditors. Nor does this apply solely to the bonafide stock-

holders of the road. On the ground of a common interest in the prosecu-

tion of our work. I sought from the merchants of Charleston and Savan-

nah, after having pusheA the construction to a point of forwardness insuring

its early completion in the past year, that aid which . fell proportionally to

them. In both instances it was fairly promised, and debts for black labor

contracted, covering the respective amounts. You were made aware in my
July report of the fate of the Savannah subscription : I now grieve to state

a similar one on the part of that of Charleston. Seven thousand dollars

—

the small contribution of twenty odd of her first merchants, with the excep-

tion of one or two faithful adherents—has been allowed to stand against

them, and the whole debt incurred upon its credit, made to devolve upon the

company ; and had it not been for the magnanimity of Messrs. Cook and
Spalding, of Darien, upon whom the burthen chiefly fell, an utter failure

of the enterprize might have been the consequence. These disasters, too,

have had their influence upon the principles upon which our road has been

constructed—stock labor. Those who toiled for stock directly, felt that its

appreciation was indefinitely postpone(^—those who obtained it by exchange
of supplies for fractional shares found these depreciate in the same ratio ; so

that even where subsistence was all that was required, that, too, appeared dai-

ly to grow more uncertain.

Finding every effort unavailing to discover a palliative at home to these

formidable disasters, I called the directory together immediately after my ap-

pointment to the Presidency, and under its authority hurried to the great seat

of trade, trusting that all improvements of a general nature, wherever loca-

ted, would be interesting there. But the general reaction in the industrial

department of the country had already reached the fountain head, and New
York was herself in a state of perfect collapse. Consultations with her

ablest financial advisers apprised me of this fact, and I once more had re-

course to that source which is never applied to in vain for a just charity.

Bishop John Hughes of New York has supplied the place, in our destitute

condition, of the " Irishman's champion" on this side of the globe. Bishop
John England of Charleston, and the simple accession of this great man't
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confidence to our enterprise, has again reassured all parties ; his moral in-

fluence has nerved the arm of the voluntary laborer, and his pecuniary aid

has infused new life into our desponding creditors. Thus, gentlemen, has

this great national enterprize not only originated, but its fate been determin-

ed from a quarter which the world is yet to learn is destined to do much for

the cause of civilization. It is now decided that the Irish laborer is not alone

the constructor of our great canals and railroads, but that Irish talent and
Irish capital are engaged in the improvement of this immense republic—

a

field of action commensurate only with the daring and industry of the gal-

lant little island. I myself feel confident that the simple history of the Gulf
and Atlantic road, achieved by our brave band—a work which the govern-

ment has been for fifteen years pondering over, and which is even now be-

ing croaked of at Washington, will read a warning lesson to the ears of

those who pertinaciously adhere to the opinion that " an Irishman is unfit

for self-govenmient."

The actual operations of the road, I am happy to state, are not at all be-

hind the calculations of my last report, when we take into consideration the

circumstances above alluded to. The total expenditure for a road of 76
miles, whereon the graduation has been completed, and 50 miles of its su-

perstructure furnished, with the greater portion laid down, and which cross-

es in its route a rolling country, whose eummit level is 300 feet above the

rivers whose trade it unites, is $123,000—$100,000 of which has covered

its reduction to a grade of 30 feet to a mile, and $22,000 a substantial track,

over which the heaviest transportation might be conducted. The labor of

100 men for a few months more ought to prepare the entire line for service.

The only regret is, that however soon it may be accomplished, it cannot be
made available for the present crop for this has been already carried forward
to too great an extent. The actual money expenditure since our commence-
ment has been $9,000 ; a fact which ought at once to stamp the work with
a peculiar interest. It marks an important change in the religious and po-

litical character of the world. Barbarous nations erected mounds, pyramids,

obelisks to denote their individuality ; a^christian people construct those works
and highways which are calculated to unite God's hirnian family. The first

depend for their immediate bonds on the daily bread doled out to them by a
selfish hand—^the second look for a remuneration to those laws which secure

equally to every laborer the just award of his individual industry.

Nor are the debts of the company such as to alarm. That incurred at

home and for food, is less than $5,000 ; that abroad, covering the hire for

black labor, the clothing of the force, and a portion of the superstructure,

and trsmsportation equipage, is not more than double that sum, or $10,000.
This statement should not surprise, for where labor is the fruit of self-inter-

est, economy will be found, as well in the transportation department of in-

dustry as in the agricultural ; each person by our system has in charge the

conduct of the entire enterprise.

It is now my duty to suggest such measures as I feel satisfied will, while
they sustain public credit, push forward the work to completion early in the

coming fall. They are calculated, too, to meet the depression in the money
market to which I have alluded, and give a foretaste of the benefits to be de-

rived by the planting interest in the Flint country from our road. The first

is to furnish com to the company, either on stock, or as an advanced pay-

ment on the freight of the cotton of the next crop. The second is to rebuke
that spirit of distrust in themselves which has crept into the habits of our
people, making them, in less than three years fall from a voluntary liability

of $300,000 to an actual payment of $i3,000, or a hundredth part of the
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debt. An especial meeting of the stockholders should be had, and the notes

of each, where monied means were Avanting, pledged in one general fund, to

secure a loan equal to the entire debt of the company. I am satisfied some
capitalist, sufficiently confident of the value of the work, could be found,

who would make the loan of $15,000, and hold these notes, bearing legal

interest, and made payable one year after the completion of the work, as se-

curity. There is now due to the company twice this amount, or $30,000.

I believe that I could find such a friend, and by this measure we would at

once put a stop to those disgusting process of law, which are calculated not

only to tarnish the reputation of our work, but to delude ourselves and our

creditors. I cannot urge too positively this necessary measure, for without

it, although I may go on as I have, and with individual loans and charity

contributions complete the work, the credit of the Flint country must suffer.

Besides, there are too many now dependant upon my individual exertions,

and have been too long toiling with faith in them to allow me to rely with

too much confidence in them myself It is the duty of the Avealthy Flint

country to sustain a work which I only commenced under its auspices, and
which will ever redound to its honor and profit. Let our stockholders read

with care the series of communications, calling upon congress to construct a

similar work to ours, more immediately across the southern peninsula, and
apply their every arguments to the character of our work, already almost

prepared for mail travel and transportation service, adding farther, the im-

portemt fact, that General Bernard gave ours the decided preference ; and
when the honorable the Secretary at War shall make public a communica-
tion from the engineer department of this road, addressed to him late in the

last year, the reasons of General Bernard's preference will be satisfactorily

shown.

While in Washington city, I made a point to visit the post office depart-

ment also, and am happy to state that nothing will prevent the immediate

transfer of the general mail to the track of our road, should its advantages

be satisfactorily shown over the present mail route. The links of railroad

attaching to ours from extreme north to extreme south I have also visittd in

detail, and from Governor Dudley, oT North Carolina, to the Hon. Louis
Mc'Lane, of Delaware, found all ready to acknowledge the important ser-

vices which our work is calculated to render them when completed. The
reputation of our work, gentlemen, has gone abroad before completion ; com-
pletion, then, becomes a duty—failure to complete a disgrac»\

Respectfully, A. H. Brisb.we,

President and engineer of the work.

RAILWAYS, THEIR USES AND MANAGEMENT. LONDON, T. niCH.4RD80.V, 1842.

This is an interesting epitome of all the railways that have been executed

and in progress in this country, and is very ably written, affording a brief

insight into their cost, working, and management. The following extract,

relative to some of our principal engineers, will be read with some interest.

" Most happy should we be if the undertaking had to depend for its suc-

cess in the parliament upon its own value without the intervention of coun-

sel, as not only would time and money be thus saved, but the real merits of

the proposed work would be brought forward more honestly, or if it had not

these pretensions and that recommendation, it would lose a false bolster and
fall. It is well knomi that the skill and science of the different engineers is

frequently useless to them, with all their assured knowledge, by their failure

as witnesses. Thus George Stephenson is never put into a witness-box, if

his friends can keep him out, he has not the temper for cross-examination by
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persons he considers ignorant of the subject, and with his opinion of himself

it Avould be found impossible to find any person he would submit to. No
man however, deserves more credit than George Stephenson, for the manner
he has advanced himself in the world, which is in itself no greater proof

of his natural abilities, than his acknowledgment of it, is of his real unaf-

fected excellence of heart—he is hoAvever a theorist of the wildest kind, and
until he became a coal owner, felt that the first things in the world were rail-

ways, and the first person George Stephenson. He has, notwithstanding

his energy and knowlede of coals, failed to introduce them into public use

at a reduction in their price, as he promised he would, and no inland coal

will do so, however much its introduction into the metropolis may interfere

with the sea-born supply. His railways are not always the best or most pro-

fitable, and we think he has made a mistake also in becoming chairman
of any railway company. Robert Stephenson, with a higher education is

more calm and self-possessed and makes a better witness. Walker, sharp,

quick and clever, may always be relied upon for all he undertakes. Sir

John Rennie, however, possessed of all the knowledge on the subject, can-

not stand the badgering of counsel and forgets his professional serAice in his

gentlemanly feelings. George Rennie is too retired and modest to make
known his extensive information and much mechanical knowledge under the

ordinary examination of counsel, he must be drawn out, and thus make an

honest, conscientious, and intelligent witness. Young Brunei is clever and

self-possessed, and would not be easily put down. Locke's testimony would
look hard, matter-of-fact, and solid, economical in all its parts. Giles is hasty,

anxious, but determined not to be put down
;
Cubitt, quiet, calm, and firm.

VignoUes, energetic and fiery, looking the very personification of some new
and wild theory, to be put into immediate practice by his instrumentality,

would rather astonish his audience by his bold expostulations and warm sup-

port of them, than convince by his arguments and facts, except in matters of

detailed and minute expense in practical experience—his evidence has, how-
ever, been, largely counted on by his employers. Braithwaite is a clever

machinist, with an inquiring mind ; and in our opinion, has been spoilt by
being made a railway engineer ; in this latter position his only experience

is the Eastern Counties line, and his declaration of the correctness of his

original estimates for the whole line to Yarmouth, made at a public meeting
a year and a half after obtaining the act, will hardly add to the confidence

of the public in his future undertakings ; his self-opinion and readiness will

always support him, whether as a witness or advocate. Bidder, is, perhaps,

the most perfect Avitness
; for though Rastrick has the hardest mouth of any

and the most impurturbable determination not to be beaten, yet Bidder, with

all the same pertinacity has, in addition, an effrontery of manner (howejver

unintentional) which defies the most resolute opposition ; Gibbs is honest

and straight forward, and having bought his experience on estimates some-

what dearly on the Croydon, would never again deceive himself, or others."

" KXTTNCTIOX AND rREVENTION OF FIRES. - =

The recent destruction by fire, of much property belonging to railroad

companies, affords a suitable opportunity for calling attention to those simple

and efficient means which have long been known and successfully adopted

for the prevention of fires or their speedy extinction when already kindled.

It is hardly to be supposed there would be any backwardness in adopting

such means when kno\\Ti, as self-interest, if nothing else, would prompt to

their employment But whether it is that information upon this subject is
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inaccessiWe to those interested (it certainly is not wanting) or that the impor-

tance of the matter is underrated ; the fact is that a vast amount of property

continually exposed to danger from fire, is left entirely unprotected by any

preventive application, and is only to be saved when on fire by the use of

water, often nearly inaccessible o/ when obtained, injudiciously applied.

A most eflfectual preventive against fire, or incombustible paint, is a com-

bination of various salts and earths, which is designed by its ready fusion to

exclude all access of air from the wood when once set on fire. The chief

requisites are, that the paint should not wash ofl!" by rain nor peel oflT when
dry, the materials should be cheap emd of easy application. Common white-

wash plentifully applied is certainly the simplest and cheapest preparation

of the kind. As a proof of its efficacy we have only to pour a quantity of

white-wash over a heap of dry brush, and this when thoroughly heated and

dried by prolonged exposure to a summer sun, will be found to be absolute-

ly incombustible. There are disadvantages, however, about the common
white-wash, such as its slight adhesiveness and disposition to peel ofT when
in thick coats. Various additions have been proposed to obviate these diffi-

culties
;

salt, ashes, and alum, separately or together, have the property of

curing the defects of simple white-wash, and affording a better preventive

against fire. From these, in fact, with slight modifications are framed all

the principal incombustible paints which have been prepared. A few years

since a patent was taken out at Washington by Louis Paimboef for a recipe

which, of course, was limited to the proportions there claimed ; those pro-

portions, we are told by the editor of the Journal of the Franklin Institute,

did not appear to be those best suited for the purpose, for the paint both wash-

ed and peeled ofT Mr. L. A. Sykes, chief engineer of the New Jersey

railroad, made some experiments upon this subject, with a view to the pre-

servation of the valuable bridge over the Raritan at New Brunswick. The
resuh was, that water saturated with conunon salt and mixed with lime and

ashes answered more effectually than Paimboef 's composition, the propor-

tion of lime and ashes seems to have been observed with no greater nicety

than in the preparation of ordinary white-wash.

As an improvement upon this, we would suggest the addition of a small

quantity of copperas, by which a far more desirable tint than the staring

white of common white-wash would be obtained, while the quality of the

paint would be rather improved than otherAvise, a strong solution of alum

applied over this last preparation when dry would probably afllbrd the best

means of bringing this substance into use and also guard more effectually

against washing and pealing.

When some slight binder can be cheaply obtained, common road dust or

fine sand may advantageously be added ; skimmed milk is commonly used

for this purpose. Paimboef used, when this last could not be had, rice wa-

ter, but a cheap size of glue, or common isinglass would answer as well if

not better. In India a solution of coarse brown sugar is used in preparing

a very beautiful and permanent stucco or cement. The sugar operates by
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increasing the solubility of the lime, and thus producing a more intimate

union with the sand, by which the further dissolving of the lime is prevent-

ed and no fear of washing need be entertained. Molasses may, perhaps, be

economically used instead of sugar, neither of them costing much as used

for this purpose, perhaps with either of these last binders, and a sufficient

quantity of clean sharp sand, an excellent preparation might be made with

the addition of nothing else but common salt to the white-wash.

Soluble glass has been proposed and extensively used for the same pur-

pose. For a full account of the preparation and use of this substance, we
refer the reader to p. 806, vol. IV. of this Journal. Soluble glass can be

cheaply prepared at the gleiss-houses, and will answer as well as, if not bet-

ter than, any other composition ; it can also be applied to some of the

trimmings of cars which are liable to be set on fire. f

The means of preventing the spreading of fires are, simply, the applica-

tion of some compounds similar to those above named, but yet capable of

passing through a fire engine without injury to the machine. Solutions of

common salt or ashes, separately or together—or else fire-clay or similar

matters susgended in water—are the various forms in which it has been pro-

posed to furnish a speedy fire-extinguisher. A recent number of the Jour-

nal of the Franklin Institute contains an able article by D. J. Murphy, Hol-

bom, in which the importance of some such composition is strongly urged

;

but the recipe there given appears to be in no respect original

The care with which such preparations may be made smd applied, should

prompt to all at least a fair trial.

INFLUENCE OF RAILROADS.

We find in some of the papers, a statement that, on the occasion of opening

a railroad near Venice, the proper ecclesiastical authority, after pronouncing

his benediction, launched out into a bitter tirade against such innovations as

railrozids, which he thought would facilitate the introduction of books and

liberal opinions. If this be a fact, we cannot but remark that this worthy

was not quite so wrong in his estimate of the actual efl!ects of the operation

of railroads, as in his opinion of the usefulness of these effects. In that part

of the world, the books and liberal opinions would perhaps do as much for

the moral, as the railroads would for the physical, improvement of the people.

There is, however, a high authority for the squeamishness of the rever-

end fether, in the reply of an early Russian monarch to the king' of Swe-

den, who had sent him a clock. The clock was returned, with the remark,

that such a piece of magic was not fit for a christian king who feared Grod,

and resolved to have nothing to do with the planets.

Such sentiments cert2dnly do not belong to the reigning Russian monarch,

who has projected a magnificent system of railways, and probably offers

more encouragement to invention than any other government in the world

;

nor do they belong to the clergy of the church of Rome in this country,

who, accoroing to General Brislme's Report, published in this number, are

among the best friends and most energetic supoorters of his railroad enterprise.
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. LETTER TO THE HON. W. G"WTN, MEMBER OF CONGRESS PROM MlSSlSSim.

Sir : The interest you have taken and the great labour you have bestowed

upon the question of steam ships for our Navy, must be my excuse for ad-

dressing you a communication which, in some of its details, bears upon that

subject.

Since my return from Russia in April last, after delivering to the Imperial

Government the steamer Kamschatka, I have been urged by my friends, and
those interested in the subject generally, to publish a full account of the cir-

cumstances connected with the building and performances of that vessel.

. The fact that numerous publications, both in this country and in England,

have been industriously prepared by those whose means of information were
limited, or whose interest impaired the impartiality of their statements, was
urged with much force as justifying this course.

The return of the chief engineer, Mr. Joseph Scott, having supplied me
with the facts connected with the performance of the ship during the past

season, together with t,he corroborating report of an officer attached to her, I

am enabled to state not only what were the original requirements of the Rus-
sian Government, but also the manner in which they have been executed on
our part, and the degree of satisfaction that has been given.

The Contract made between Captain Von Schantz of the Russian Navy,
and R. and G. L. Schuyler, contemplated the building and equipment (ar-

mament excepted, but gun carriages included) of a war steamer, adequate to

a force of two 10 inch, or 140 lbs. guns, two 8 inch, or 72 lbs. guns on the

upper deck, and sixteen long 36 lbs. guns on the second deck—the necessary

ammunition—water, provisions, and stores for two months for 200 men and
officers, and fuel for 20 days steaming. The draught of water, loaded as

above, when ready for sea, to be not over 16 feet, and the speed to

be equal to the best of the English man-of-war steamers, viz. about 8
knots per hour as the maximum under steam without sails. The mate-

rials were all to be the best of the kind selected and to pass under the inspec-

tion of Captain Von Schantz. The engines were to be on the plan of
" Lighthall's Patent Half Beam," and the boilers after the tubular arrange-

ment of R. and G. L. Schuyler, inasmuch as the plans both of engines and
boilers had been approved by the Emperor, to whom they had been submit-

ted by Captain Von Schantz upon his return to Russia after a previous visit

to this country. The performance of the ship will show that all these re-

quisitions were fully answered and some of them exceeded.

The difficulties of the undertaking were well understood by us. We were
aware that English engineers, with all their experieivce, had made attempts

to build steamers of this class which had failed ; and that the Gorgon and
Cyclops, constructed under the immediate superintendence of Sir William
Symonds did not carry the armament or the fuel intended. It was also ques-

tionable at that time whether the heavy wrought iron work necessary for

such a steamer could be procured at short notice in the United States.

With what success these difficulties were encountered may be judged of by
the statement I shall now submit to you, and by extracts from the report to

which I have alluded.

The Hull.—A model was prepared under the directions of Captain Von
Schantz after the form and principles of moulding, common in Europe, with
improvements by him, especially in the upper works and stern. This model
in the part below water was by no means satisfactory to us, nor, as we con-

sidered, of adequate displacement. We then prepared a model on the prin-

ciples we urged as essential to the success of the ship, having particular re-
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ference to the water lines and floor, and not intended to show the top or stem
we should propose, as those in the first model were so satisfactory as to re-

quire no essential change.

This model was prepared for us by Mr. William H. Brown, ship builder,

who had been for many years employed by us, and understood perfectly our
ideas upon this subject. A third model was then made corresponding sub-

stantially to the one proposed by us for the water lines and floor, and to the

first one for the top and stem.

From this was the Kamschatka buih, and the lines of all three are now in

our possession. Having assumed certain weights for engines and boilers,

(which, to a great extent, could only be matter of supposition in the then

condition of the calculations.) and having established the necessary displace-

ments, measures were taken without delay to commence the construction of
the hull. A contract was made by us with W. H. BrowTt who laid the keel

in the end of February, 1840, and the ship was launched the 24th of Novem-
ber following. The accuracy of the calculation as regards the weight of

the hull and its displacement was then established. The calculation by Gap-
tain Von Schantz was 998 tons ; by us, 1007 tons. The actual displace-

ment, deducting known weights of some machinery then on b6ard, was
1008 tons. -> :>./-":vp

.

.. The draft of water difTered less than one inch from the estimates.

The interior arrangements of the ship, exclusive of the engine and boiler

rooms, together with all the nautical department, were planned by Captain

Von Schantz, and executed under his direction. The gun carriages and
platforms were likewise constructed from his drafts.

The Engines.—At the' time the contract was made, it was expected that

Mr. Lighthall would take the situation of engineer, and that we should have
the benefit of his suggestions in adapting his patent to a sea steamer. Other
engagements prevented his fulfilling his agreement with us, and left us ta

construct the engines on his principles, after our own ideas. / •

The arrangement of the engines being entirely new, though the various

parts composipg them were easily proportioned and designed, the difficulty

of combining an adequate frame for their support, was soon found to be of
no small magnitude. Not only was great strength required, but it was es-

sential so to distribute it as to meet the various strains to which the engines
of sea steamers are liable. On the arrival of every steamer from England,
our investigations confirmed the opinion we had formed, that this portion of

the marine engine was far from being perfected.

In the voyage to Russia, which was as tempestuous as any yet made by a

steamer in safety, and up to the close of the present season, this frame ha?
not failed in any respect ; and it is believed to be one of the few to which ad-

"ditional braces and fastenings have not been added after the test of actual ser-

vice. i '- ;:,; .rr/^- •;;::'::"

• It may not be improper to say, that the s^^em of wrought iron bolts, adopt-

ed in this frame, has since found its way into English steamers, plying to

this country and elsewhere.

The frame, steam and expansion valves, side pipes, condenser and air

pumps of these engines, were constructed, and the whole set up, by H. R.

Dunham & Co. under the immediate superintendence, and Avith scarcely any
exceptions, from the drafts of Mr. Robert Schuyler.

The Boilers.—The boilers of the Kamschatka have been the subject tjf

much discussion. When the late Board of Navy Commissioners was re-

ceiving proposals for the engines and boilers of the Missouri and Mississippi,

the plan of boiler invented by R. and G. L. Schuyler was laid before them^
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and its consideration urged on the ground of the importance of burning an-

thracite coal in our war steamers. The advantages of anthracite over bitu-

minous coal are too obvious to require much comment, but may briefly be

enumerated under the following heads

:

It is the produce of our own country. ...j ...

It burns without sparks or smoke.

It has less weight in proportion to the bulk ; is free from all risk of sponta-

neous combustion ; and, owing to its hardness, does not slack from the mo-
tion of the vessel. In time of war, steamers using bituminous coal will find

great inconvenience, from their position being always known to an enemy
by their smoke, long before they can see or be seen, and anything like se-

cret movements at night are impossible. The use of ianthracite coal reme-

dies this difficulty. Steamers can be kept in as good order, and their sails as

white as those of ships ; a matter of no little moment in a service where clean-

liness is an important branch of discipline. The risk of setting fire to can-

vass when used with steam is also entirely overcome.

Anthracite coal is now generally used with success in our river steamers
;

but it is effected by means of an artificial draught ; and the quantity of coal

consumed per hour is such as to render that mode questionable for sea

steamers.

The boilers of the Keimschatka have fully answered our expectations ; and
while they occupy less space than any boilers constructed to supply engines

of the same size here or in England, they have adequate fire surface, and
consume less fuel to generate a given quantity of steam, than any others with

which I am acquainted. They also can be used for both descriptions of

fuel, without any assistemce from blowers. We have smaller ones on the

same principle in daily use in this harbour, burning anthracite without blast,

in which to evaporate a given quantity ofwater, the ratio of the consumption

of fuel in money is as three dollars, where other boilers around us demand
five or six.

In September, 1841, the Kamschatka was completed and the fuel and
stores for the voyage put on board. The precise weight of the gun, in pigs

of lead, was placed in each gun carriage to test the requirements of the con-

tract, and with the crew on board, ready for sea, and extra machinery, which
more than compensated for the difference in the compliment of men, the

draught of water was precisely the sixteen feet named in the agreement.

The estimated weight of engines, engine frames, boilers and water, had
been assumed from the preliminary calculations at 1,009, 120 lbs. (450^
tons,) the actual weight when completed was 1,015,392 lbs. (453y3y tons,) a

variation of about 6,000 lbs. in a calculation embracing upwards of one
million.

The Kamschatka left New-York for Cronstadt about the first of October.

In consequence of the lateness of the season, the only trial of her engines be-

fore starting on her voyage was a trip of four hours to Sandy Hook and
back. Some details of that voyage, in a letter written by me at Southamp-
ton, were published in the New-York Courier and Enquirer of November
11, 1841. The passage was made in 21 days, during three of which, for

- the purpose of testing and reporting upon her sailing qualities, no steam was
used. I refer those who consider the Kamschatka a failure, because she did

not make the passage in 12 or 13 days, to the fact that though the Cunard
steamers have been across in that time, yet upon this occasion, the Caledonia,

which left Boston on the 1st October, was 20 days, steaming all the time

;

and, though the same vessel has been from Boston to Halifax in 40 hours,

the time required for this passage was 6 days. The gale of October, 1841,



Letter to the Hon. W. Gwin. 149

was encountered by the Kamschatka on the edge of the Gulf Stream with-

out any detriment to engines or waterwheels, while the Caledonia close imder

the land, shipped seeis, carried away spars, disabled her waterwheel, and
would have been compelled to make a port had she been bound for England
without intending to touch at Halifax. The English papers in giving an ac-

count of her passage were very confident that no other steamer than one of

the Cunard line, would have lived to tell the story.

The voyage across the Atlantic, considered as a test ofthe performance of

the Kamschatka, was perfectly satisfactory, and was so reported by Captain
Von Schantz to his government. Nothing could be more perfect than the

working of engines ; but it was discovered on the second day out, that there

existed Teaks to a considerable extent in the small connections of the flues of

the boilers. Any practical engineer can readily understand how much their

efficiency would be impaired from such a cause, though apparently trifling

in itself As I have always spoken openly of this leakage as the only mis-

fortune connected with the mechanical execution of the work ; it has doubt-

less been the foimdation of some of the reports that the boilers had entirely

failed. I now wish distinctly to state in justice to ourselves and to H. R.
Dunham & Co., the builders, that these leaks were of a character very com-
mon to new boilers, particularly when built of copper and of a large size. Of
the 6,400 tubes they contain, not one has ever leaked or failed in any man-
ner ; and I have the authority of Mr. Scott, the chief engineer, confirmed by
the report to which^I have previously alluded to state, that upon our arrival

in Russia, a few days labour in caulking obviated the difficulty entirely

;

and that during the past season they have never given any trouble on that

score or any other, or required one dollar for repeiirs. Had there been time

before leaving the United States for the experimental trip as far as Charles-

ton and back, stipulated in the contract, this difficulty would have been easily

remedied before her sailing. Indeed, I think much credit is due to the build-

ers engaged in fitting up the Kamschatka in every department, that, hurried

off' as she was without trial, no other than this trifling difficulty presented it-

self Those who are familiar with the experimental trials of the Great
Western, British Glueen, President, and even the Missouri and Mississippi

can appreciate the hazard we encovmtered in permitting her to depart under
such circumstances.

Upon our arrival at Southampton we were immediately honoured with a
visit from Mr. Benkhausen, the Russian Consul General in London, accom-
panied by a ship-builder or engineer, who gave the vessel a hurried inspec-

tion, making his enquiries of everybody but the officers, and who left her in

a few hours for London. The Consul General drew up a report from this

visit, which was sent to St. Petersburg in advance of our arrival ; the sub-

stance of which was, as I was there informed, that the Kamschatka was a

failure—^that her price was enormous—and that better and more powerful

steamers could be furnished in England for a great deal less money.
When contracting for the Kamschatka, we were well aware that we

should have a powerful English influence in Russia to contend against, and
it was on that account stipulated that we should supply her with American
engineers for one year after her delivery. All the steam ships procured by
the Emperor out of his own dominions, up to that time, came from England,
the engineers were principally English ; and Gen. Wilson, an Englishman,
is at the head of the Government machine shops and manufactories at Colpi-

no. The same builder that accompanied Mr. Benkhausen on board the

ICamschatka is said to have received from that gentleman, all the contracts
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for steamers for the Black Sea, and doubtless felt some anxiety, and had
some interest in depreciating American workmanship.

Preceded by this report of the Consul General, we pushed up the Baltic

through snow, sleet, and ice, in the month of November, and anchored at

Cronstadt. The performance of the ship on this voyage with English
coals, anthracite having been previously used, was also satisfactory. It had
been the intention of the Emperor to be present at a trial of the steamer im-

mediately on her arrival—for this, however, the season was too far advanced.

In a few days the harbour of Cronstadt was entirely frozen over, and all

trial, and even inspection, by the Emperor was necessarily postponed until

the following spring. This gave an opportunity to the English employes
of the Russian Government too good to be lost. ••

v*^'
-

Armed Avith the report of the Consul General in London, there was no
end to the stories that were put in circulation about the ship, to the imputa-

tions cast upon me, or to the difficulties thrown in my path. General Wil-
son, after making calculations to prove the engines to be of 260 horse-pow-

er instead of 600, and reporting that the Government had been cheated by
us out of the difference, went so far as to recommend that they should be

taken out and adequate ones procured from England. It is not impossible

that his recommendations might have been adopted, had it not been suggest-

ed that it were as well to try them first. I will not detain you by giving

any details of the measures adopted by me to repel these attacks, which I

considered national as well as personal ; suffice it to say, that the high sense

of justice and honour of the Emperor Nicholas, as soon as my statement of

facts was made known to him, caused me to be relieved at once from the per-

sonal embarrassments in which the action of Prince Menchikoff, the head of

the Navy Department, had, under this English influence, involved me. The
Emperor's opinion, openly expressed, that as far as he knew, the steamer

was satisfactory as regarded her price and performance, was quite enough to

silence for a time all cavillers at St. Petersburg.

I mention these circumstances to account for an impression which I find

has been general, that the Kamschatka did not answer the expectations of

the builders. General Wilson's statements were widely circulated in Eng-
land and thence found their way to this country. Indeed, some papers in

England have asserted, that the machinery was actually taken out, and at-

tributed her performances this summer to the excellence of English engines,

even under the disadvantage of being placed in an American model. Gene-
ral Wilson, up to November last, had never visited this steamer in person.

He has not confined his hostility to mere statements, but has taken advantage

of his position to throw every obstacle in her way. While large sums were
expended to improve the steamers that Avere to compete with her, and pick-

ed men placed in the engine departments, convicts were considered by him
good enough assistants for her American engineers. The nature of the ar-

ticle in the London Mechanic's Magazine, together with the general charac-

ter of that journal, is such as not to require any answer. We have since

then, however, been applied to by Mr. John Weale, at the request of several

engineers in England, for plans ofthese engines and boilers in his forthcom-

ing work on war steamers. That work, when completed, will afford engi-

neers in England an opportunity fairly to criticise them, when we shall be

ready, if necessary, to defend them against unjust attacks.

I proceed to make such extracts from the report previously mentioned and

that of Mr. Scott,' her engineer, as I think justify me in asserting that the

steamer has done more than was expected from her in the original agree-

ment.
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" In the middle of May the Kamschatka hauled out of docl:, with a crew
of 250 men, 200 shells for each of the four big guns, 75 round shots for

each of the 36 lbs. guns, provisions for two months, water for sLx weeks,
and 500 tons of coal, bound on a cruise to Finland in company with the se-

cond best steamer in the Russian Navy, on board of which was the Grand
Duke Alexander, the Emperor's eldest son. Steaming with her four boil-

ers, the Kamschatka easily ran round the other vessel."

" Her second cruise was in company with the Bogatea, the largest and
fastest man-of-war steamer in the Russian Navy, to bring the King of Prus-
sia to Cronstadt. This trial had been anxiously expected by all on board

;

but what sea going steamer can keep up with one which makes never less

than 11 and frequently up to 12^ knot per hour as the Kamschatka does?

This trial fully settled all questions as to her speed. As a last resource to

the English faction, it was declared that if driven up to such speed, her boil-

ers must undoubtedly burst as those in American boats always do ; for

through the means of English papers, we are provided with full accounts of

all disasters to American steamboats. The Prussian King, however, was
brought safely to Cronstadt and back again to Prussia, the Kamschatka car-

rying from 12 to 15 lbs. of steam, and making 12 knots per hour. The
Captain received the Prussian order of the Black Eagle and a diamond ring

with the King's initials. Her next trip, the Emperor, accompanied by
a numerous suite, proceeded in the Kamschatka to inspect the whole
fleet then out in the Finland Gulf We left Cronstadt at midnight with a
heavy blow right ahead. During the whole night we made 10^ knots dead

to windward—driving the spray over the ship from jib-boom to taflfrail. The
next day the wind abated and the fleet was inspected. On our return to

Cronstadt the Emperor took the Captain by the hand, expressed in the fullest

terms his entire satisfaction as to her performance ; said that he considered

her a cheap vessel, and presented him with a magnificent diamond ring.

The Kamschatka made one more trip to Revel, having on board the Consort
of the Grand Duke Michael.

" On the 2d of October, the Kamschatka was again ordered out and left

Cronstadt to go to the relief of a Russian line of battle ship lost on the coast

of Norway. Two crack steamers, one French and one English, left Cron-

stadt ten hours before us ; we encoimtered a tremendous gale of wind and
arrived at Copenhagen 24 hours before either of the other two. We ran the

distance from Copenhagen to Elsineur in one hour and three quarters ; we
once hove the log during this time—-the line ran out with 12| knots before

the sand had gone through a 14" glass. We remained nine days on the

coast of Norway, and on our return at that late season made our run from
Copenhagen to Cronstadt in 66 hours, which never has been done by any
other steamer.

" I give you, in conclusion, the data from which you and all other engi-

neers can estimate the performance ofthe steamer—average steam 16 inches,

cutting off at half stroke ;
17i revolutions of a 29 feet wheel ; vacuum 28 i

inches. She consumes, going easy with a 40 inch cut off, one ton per hour
;

at a speed of 1 1 J- to 11^ knots 38 tons for 24 hours, and forcing her up to

12 and 12i knots 42 tons in 24 hours, of bad and rotten English bituminous

coals, such as we always have in Russia. Her yards and top-masts are got

down in 7 and up in 13 minutes. In beating to quarters, her bulwarks are

unshipped in 2^ minutes, her big guns can be loaded and fired every 50 se-

conds, and steam can be made from cold water in '1 hour and 15 minutes.

The boilers are free from leaks, and not one tube has been taken out or

replaced."



>s.r?f'i'' ':
I

y ---VVV'J- '

154 Letter to the Hon. W. Gwin.

The above extracts from this report are fully corroborated by the state-

ments of Mr. Scott, as regards speed and consumption of fuel. He also

states that he has had no difficulty with the engines and boilers
; that the lat-

ter are perfectly tight, and supply, if necessary, 20 lbs. of steam. That a
consumption of one ton per hour of English coal of inferior quality, supplies

her engines with 12 lbs. of steeim, cutting off at 40 inches, or one third, with

Avhich they will average 14 revolutions per minute ; and that to carry 18 to

20 lbs. of steam, cutting off at 60 inches, or one half) the consumption is less

than two tons per hour, of the same quality of coals.

The last subject to which I shall call your attention, is that of the compar-

ative cost of the Kamschatka, and the steamers Missouri and Mississippi,

which was discussed with much acrimony by a writer in the Philadelphia

North American, of November 16, 1841. I shall not enter into the calcu-

lations of the writer as to the tonnage, fastening, &.c., of the respective ships,

because they are founded either upon gross ignorance or intentional misrep-

resentation. I assume the position that the Kamschatka is as costly as the

Missouri and Mississippi, allowing for the difference between the value of

white oak and live oak—^being as large, as well built, and well fastened, and
with engines of the same power. Neither do I claim that her cost should

be greater, because those steamers carry no guns on the second deck, it being

evident that their construction would admit of such additional force, ifdesired,

provided that their draught of water would allow the ports on the second

deck to be cut.

The cost of the Kamschatka, when ready for sea, including all expenses

of every description, exclusive of the amount agreed to be paid R. & G. L.

Schuyler, was $4 1 8,9 19, J^^.

The cost of the steam ships Missouri and Mississippi, to the 31st Decem-
ber, 1841, as stated by the Secretary of the Navy, was $l,072,882,y8/7, or

$536,44 l,^^<y each—to which is appended this remark: "Other expendi-

tures have since been made, presumed to be comparatively small, but the ac-

counts have not yet been returned to the Department."
The difference of the cost between a live oak and white oak frame for the

Kamschatka would have been, at the*outside, $20,000.
Although an enquiry recently made by Congress on your motion to the

Navy Department will show, it is presumed, the exact cost of the Missouri

and Mississippi, I feel quite safe in asserting, that it exceeds that of the Kam-
schatka one-fourth for each steamer. '1 ; ;

•

You will note, moreover, that in the cost of the Kamschatka, large sums
are included for charges, from which Navy Yard vessels are exempted

;

such as lease of the ground for building the ship, wharfage, salaries and
wages of every person employed in and about her ; expenses arising from
want of fixtures. I may instemce the cost of placing the boilers in the ship,

which was $2000. Extra prices were likewise paid with the consent of

Captain Von Schantz upon some heavy contracts, to enable the vessel to be
completed by September, 1841.

I leave this subject with one concluding remark. In consequence of build-

ing the Kamschatka at the same time with our two government steamers, a
competition in regard to them naturally arose. This feeling has in some in-

stances been made to bear upon us as if we were not properly interested in

the success of our own steamers. To our friends generally, and especially

to those attached to the Navy, it would be unnecessary to advert to this sub- i

ject ; but I take this opportunity to state publicly, that all our plans and ex-

perience are now, and always have been, at the service of the Navy Depart-

ment
; and that in any criticisms, made here or elsewhere, no reference has -•.

;
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been had to individuals, but to the system adopted by the late Board of Navy
Commissioners.

Notwithstanding I throw myself open to the imputations of those who may
think my opinions are founded on selif-interest, I cannot but maintain that the

only mode for our Government to obtain economical and efficient war
steamers, is to have them built by contract with responsible individuals, un-

der the superintendence of officers of the Navy. It is by this method only
that the skill of our engineers and mechanics am be fully developed ; which,
if fairly done, need not fear competition with that of any country.

S I have the honour to be, with great respect, your ob't serVt,

George L. Schuyler.
New-York, Jan. 30, 1843.

A FEW STATISTICAL FACTS ON THE REVENUE AND EXFENDrTURE OF THE TWO MOST
EXPENSIVE LONG, AND TWO MODERATELY EXPENSIVE RAILWAYS. BY JOHN
HERAPATH, ESQ.

At a time when so much is said upon the question of good and bad rail-

ways, and when traffic and expenditure are matters of warm discussion, I

have thought a few calculations and observations on the recent reports may
not be unacceptable. For the purpose I have in view, I have selected two
of the most costly long lines, the Birmingham and Great Western, and two
of those which are considered reasonable in their cost ofconstruction, namely,

the Grand Junction and South Western.

It will be seen that, in my comparisons, I have had labor which has not

been lessened by the very dissimilar manner in which the companies keep
their accounts ; but, if it will at all aid those to form sounder notions who are

anxious to embark in railway property—for I can hardly expect it will be of

much service to old railway stagers—I shall consider that my time has not

been misspent.

I trust that my readers will distinctly bear in mind that my computations

are based upon the data furnished by the last reports of the companies, for f

-

the genuineness of any of which data I do not hold myself answerable. If

there has been any cooking in any of the accounts, the sin of it is none of

mine. All that I hold myselfaccountable for is the calculations, which I have
endeavored to make, and which I hope will be found, correct.

By the last half-yearly reports of the London and Birmingham, Grand
Junction, South Western, ana Great Western, Companies, the amounts called

up in shares and loans, excluding shillings and pence, are

—

Lond. and Birm. Grand Junction. Southwestern. Great Western.

Shares, 3,615,897 1,780,490 1,825,507 3,009,311

Loans, 2,278,654 483,362 630,100 3,332,025 : ,:

Totals, 5,894,551 2,263,852 2,455,607 6,341,336

This is what I consider pure capital, disentangled from other items with
which the accounts are encumbered. For instance, In the London and Bir-

mingham account is a sum of £9,561 for " premium realized on the reserved

new £32 shares," which, though put into the capital account, appears to me
to be more of a contingency than, bond fide, a part of the capital. Again, in

the Grand Junction, there is about the same sum made up of sale of refused

shares, and of materials which, not having included at the time I made the

calculations, though the sale of the refused shares forms certainly a very le-

gitimate element of the capital, is not comprehended in the above statement

So £24,449 made up of " profit on shares," and " interest," carried to capi-

20

:>:v
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tal in the South Western, I have not called part of the capital, for the same
reason as in the London and Birmingham, namely, that it appears to me to

be a kind of accidental windfall, rather than legitimate capital. The same
might be said of about £3000 in the Great Western account, for " registra-

tion fees" and " rents." This company is the only one of the four which
does not exhibit a capital account, but gives simply a balance sheet of receipts

and expenditure, including the half year's traffic and expenses. In the South
Western, £296,545 belonging to the Gosport Branch is at present tantamoimt

to a loan, having only 5 per cent, interest now paid on it. In August next

it will be converted into shares, and receive a dividend. At present, how-
ever, it diminishes the share capital, and augments the debt, of the company,
from 27.15 per cent, to 60. GO, as in the following summary:

Thus, for every £100 of actual capital raised by shares, the ' -

London and Birmingham
Grand Junction

South Western
Great Western

> have severally <

£63.03 '

27.15
34.52 or 60.60

110.72

of borrowed money taken up either on mortgage or loan notes. It appears,

therefore, that an amount of debt nearly equal to two-thirds of the entire pro-

perty of the shareholders stands against the London and Birmingham Rail-

way
; and a debt of something more than a fourth of their property against

the shareholders of the Grand Junction ; and in the South Western, of above

a third ; while in the Great Western the debt exceeds, by nearly eleven per

cent., the whole property the shareholders have in the concern. It is not for

us to say whether the legislature did, or did not, contemplate such very large

debts as are here contracted. Fortunate, however, it certainly is, that in the

first, and particularly the last, of these lines, that their per cent, profit upon
the whole capital and debt together, exceeds that of their debt ; for, were it

otherwise, the shareholders would be in a most melancholy position. As it

is, it is a great advantage to them to be in debt, and we should recommend
them to keep so as much and as long as they can.

The Grand Junction have, by a little dexterity, reduced their capital to only

£2,203,300. For, finding their shares at a high premium, they very adroitly

hit on an expedient of paying off their debt at a considerable saving to the

company, and, at the same time, with great benefit to the shareholders. For
instance, they created 17,624 quarter shares, representing in capital only

£440,600, and they say to the receivers of these, " Now, if you will take

upon yourselves to pay the interest of the debt, and the debt itself, as it falls

in, we will give you the full dividend upon these quarter shares, and, when
you shall have paid off the debt, we shall save in capital near £100,000."

As yet, only 21. 10s., or £44,060, have been called up, and these quarter

shareholders stand in this position :—they are receiving at the rate of 3/, per

annum on the 21. lOs. paid up, out of which they have to pay II. 2s. 6d. per

annum, for interest, leaving I/. 7s. 6d. net for their clear dividend on their 21.

10s. share, or about 54 per cent. But, as a set off, they have still to pay
about 27/. 8s. Qd. on each of these quarter shares, besides the already paid

sum of 21. 10s. ; that is, the quarter shares will cost somewhere about 30/.

each.

In the same way, the London and Birmingham Company are paying the

full dividend on their quarter shares, on which only 51. has been paid. I

have never, however, heard with what prospective advantage to the company
this was done. The Grand Junction plan is a good contrivance eventually

for saving capital to the company, though at present at the expense of the
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other shares ; hut the London and Birmingham plan appears to me to he now
damaging the original holders, and with no prospective benefit.

Supposing D to be the per cent, amount of debt on the capital actually paid,

or the per cent, interest on it, i the per cent, interest on the capital and debts

together which the profits would pay, and s the per cent, dividend on the

shares or capital alone after paying the interest, we have the following sim-

ple equation from which to deduce any one from the rest, namely :

—

. ;,. , 100s + Dd= (IOO + D)i. , y ;.
-^

;
£ Whence . = z + -j^ D and z =

^^^ ^ p ,

By the second equation it appears that if the debt was about one-fourth of

the paid-up capital, and the interest of the debt was 5 per cent., and the con-

cern paid 1
1 J per cent., the shareholders ought to divide nearly 13i per cent.

This,- as wc shall presently see, is the case with the Grand Junction, con-

sidering their loan as a debt ; but they have only divided 12, in consequence,

chiefly, of the heavy sum they have laid by for depreciation and a reserved

fund, and the operation of the quarter shares.

If we were to go closer into details, they ought to have a better dividend

than we have given them, because we have not taken in the whole of their

half-year's income, nor £9000 balance on the preceding account, while we
have comprehended every item of their expenditure for the half-year, and have
only reckoned the debt 25 per cent., whereas it exceeds 27.

If the debt was two-thirds of the paid-up capital and interest together, and
the profits would return 10 per cent, on the whole debt and capital, the shares,

with 5 per cent, interest on the loans, might divide near 13i per cent, on the

paid-up capital. This is nearly the position of the London and Birmingham
Company. Owing, however, to the large sum set apart for depreciation and
the quarter shares, on which, as I have said, only 51. capital is paid up, re-

ceiving the full dividend as if 25/. had been paid, the old shares only receive

9^/. per share, or about lOi per cent. Such is the unfortunate operation of

these preference shares and the depreciation fund. It is true we have reck-

oned the debt larger, and, therefore, more advantageous than it is to the share-

holders, and have taken the interest divisible upon the total cost greater than

it really is ;
but after making due allowances for all this, the dividend on the

shares would cover 13 per cent., if it was not for the operation of the prefer-

ence shares and the depreciaton fund.

With the South Western they only pay 5 per cent, interest on the Gosport

branch, that is, on an additional £296,500, which reduces thqir paid-up capi-

tal to £1,529,000, and increases their debts to 92G,600Z., or to above GO per

cent, of it. On the total of capital and loan, we shall find presently that this

company can nay 6f per cent. Therefore, allowing 5 per cent, upon the

debt, which is fths of the paid-up capital, and we shall have 7.80 for the divi-

dend per cent, which might be made on the shares. The amount divided

is near 7| per cent., very nearly the full one, and they hold a balance of

8750Z. in hand.

The Great Western would pay 5.8 per cent, on the loans and capital, and
has 11 0.7 per cent, of paid capital in loans. Therefore, if 5 per cent, be paid

on these, the dividend ought to be 6.7 per cent, on the shares. At the last

meeting, a dividend of 6 per cent, was declared.

The length of line run by the London and Birmingham, including the

Aylesbury branch, is 1 IQi miles ; of the Grand Junction, including the

Liverpool and Manchester, and Chester and Crewe, it is about 133^ ; of the
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South Western, taking in the Gosport branch, 92f ; and of the Great West-

ern, including the Bristol and Exeter, and Cheltenham Union, 169 miles.

Hence, taking the receipts earned during the past half-year, exclusive of other

sources of revenue, and the expenditures, we have

—

,

L. &B.
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nevertheless can divide upon its whole cost at the rate of 1 If per cent., while
the London and Birmingham cannot divide 10. Again, the Squth Western
is apparently paying a higher per centage expense on its receipts than the

Great Western, and the receipts per mile are much less ; and yet it pays at

the rate of 6J per cent, on its cost, while the Great Western cannot pay at

the rate of 6 on its cost, though it has divided, and apparently justifiably, at

the rate of 6 on the paid-up capital.

The fact is, the per centage expenses depend upon two things, the fares and
the amount of business. Other things alike, if the fares are higher, the per
centage expenses will be less, and vice versa. Again, the more business, the

less in proportion is the expense at which it can be done, simply because the

standing expenses will bear a less proportion to the receipts, when great, than

they will when little. For my part, I would rather see, where there is a
^ope for business, the per cent, expenses high, for the probability is there

would be much more trade and profit.

The fact is, receipts or expenses per mile, or per centage expenses on re-

ceipts, are all fallacious foundations upon which, separately, to ground an
opinion in favor of any line. Railways are strictly commercial enterprises,

and it is the annual per centage of profit alone on the capital, as in any
other undertaking, that determines its value. The smaller, therefore, this

capital is, the more likely the line is to pay, and hence every effort should be

made, in the construction of the line, to keep the cost down. Had the Lon-
don and Birmingham, with its immense trade, (nearly double that of either

of the other lines,) been made at anything like its original estimate, or like

the cost of either the Grand Junction or South Western, it would, with its

economy of working, have paid a magnificent dividend. The same, no
doubt, would be the case with the Great Western, when it comes into its full

receipts, which will not probably be for these two or three years. Never
was economy of construction more forcibly exemplified than in the compari-

son of the London and Birmingham and the Grand Junction. With more
than a double business, and an expenditure proportionably much less, the

Grand Junction leaves the London and Birmingham far in the rear of pro-

fitable undertakings, for no other reason than that the total mileage cost of

construction of the one has been about 1 43 per cent, more than that of the

other. But the Grand Junction, nearly the lowest of the four in the amount
of its business, having been constructed the cheapest, stands at the head of

them all as a commercial speculation. Railway Mag.

VARIABLE ORIFICE OF THE BLAST PIPE OF LOCOMOTrVE ENGINES.

In the February number of the Journal, I described a " Self-acting Ex-
pansion Slide Valve," and in the course of the explanation, referred to hav-

ing obtained patents abroad for an apparatus, by means of which, the orifice

of the blast pipe of locomotives can be regulated by the engine driver ; I

will endeavor in this paper to describe the apparatus, and to point out its

general utility.

The determination of the area of the orifice of the blast pipe, is of impor-

tance in the construction of locomotives ; upon its proportion depends the

supply of a sufficient quantity of steam for the service of the engine, and also

its comparative effective pressure upon the piston. It may be made so large

or so small, as to prevent the engine from performing her allotted amount of

duty ; and the apjnication of this blast of steam, may be considered (next to

the boiler itself,) the most useful invention in this beautiful machine, so es-

sential a complement thereto, that the locomotive engine would have been

very imperfect without it The possibility of its successful application hav-
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ing been ascertained, experience promptly indicated the extreme limits of the

area of the blast, within which the engine could exert her power ; but it still

remains to hs decided as an in\'xiriable rule, what the exact size should be

within these limits, to produce the most useful effect ; and you will very sel-

dom iinJ any two engineers who adopt the same sized blast, for engines of

the same power.

When tha diameter of the orifice of the blast pipe is too great, the energy
of the blast will decrease, and the draught through the fire will not suffice

to generate the quantity of steam required to keep up the speed of the en-

gine ; when, on the contrary, the diameter is too small, the resistance behind

the piston will become so great, in consequence of the steam not being able

to escape through the contracted passage, as sensibly to reduce its effective

power on the piston. Within these two extreme limits (if an invariable ori-

fice of blast is adopted) it at first sight appears, that there must be an inter-

mediate point at which, if it could be attained, an engine would perform the

greatest quantity of work, with the smallest quantity of fuel. This interme-

diate point, if it can be admitted to exist, is exceedingly difficult to discover,

because a locomtflive ejigine has to overcome a degree of resistance that is

constantly changing, either on account of the load, the action of the wind,

the'state of the rails, or other causes.

In th? preceding paragraph, speaking of the extreme limits of the size of

blast, within which an engine may work equally well, some doubt is ex-

pressed as to whether there exists an intermediate point that might be pre-

ferable, as enabling the engine to perform more effective duty. It is proba-

ble that within a certain limit, the blast (if invariable) may be made of any
intermediate size, without sensibly influencing the average effect produced,

the inconvenience and advantage resulting from the change being so niCely

balanced, that no sensible difference could be discovered. If such is allow-

ed to be the case, the efficacy of the variable blast must be manifest without

a trial

In order to diminish the resistance behind the piston at the return of the

stroke, the elasticity of the steam has been taken advantage of; a chamber
placed at the foot of the blast pipe, by allowing the steam to expand on its

escape from the cylinder, relieves the engine, and has permitted the adoption

of the most contracted orifice of blast, that I have yet seen successfully em-
ployed. The greatest relief, however, has been obtained by throwing off

the steam considerably before the piston arrives at the end of the stroke,

thereby enabling it to expand before the return of the piston, and thus very
effectually diminishing its resistance ; and although by so doing a portion of

the effective power of the steam is lost, it is at the same time a judicious

choice between two evils, and if not adopted, the discharge of the steam from
the cylinder at the moment of the return of the piston would determine a
powerful resistance to its free action, and so reduce the effective power of

the engine.

The contraction of the blast pipe being an inconvenience inseparable from
the condition of generating a good supply of steam in the locomotive boiler,

it becomes important to partially remove this inconvenience when practica-

ble ;
and as the state of the fire, and the quantity of steam required, are fre-

quently varying, it may be positively assumed that an invariable contraction

of the blast pipe is an imperfection.

It frequently occurs that there is either too much, or not enough steam in

the boiler ; when there is too much, it is the usual custom to open partially,

and sometimes entirely, the fire door, so that by admitting a current of cold

air into the fire box, and through the tubes, the production of steam will be
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diminished, but this remedy is very objectionable, and should be applied as
seldom as possible.

When there is not enough steam, the draught through the fire, in conse-
quence of the low pressure of the steam, and the slow motion of the engine
will necessarily be less energetic than it ought to be, the means of exciting
the fare becoming inefficient at the time when its assistance is most wantedA good engineer will certainly take care that this occurs as seldom as pos-
sible, but there are accidental causes over which he has not sufficient con-
trol, and on such occasions the power of contracting the orifice of the blast
pipe would be very beneficial, bv enablmg him materially to increase the
rapidity with which the fire wouU be brought up to its proper state.

:- F'^;- •;

Vft.5«..-/. :t

By good management, the engineer can therefore have full power over
the production of steam, so as at all times to have a good supply, and to pre-
vent almost entirely the loss occasioned by its escape from the safety valves
while the engine is in motion ; and taking into consideration the frequent
occasions on which advantage niay be derived by varying the orifice of the
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blast pipe, it may be inferred that it is as requisite to have full command of

this orifice, as it is to be able to determine the position of the regulator. The
speed of the engine may, moreover, be occasionally regulated with advan-

tage, by varying the orifice of the blast pipe, without altering the position of

the steam regulator. To carry out, in a practical manner, the variable con-

traction of this orifice, it is requisite—That the apparatus should be easily

constructed and applied, and not liable to get out of order ; that its action

should be simple and effective ; that an indicator should show the area of

the orifice under which the engine is working.

Having pointed out the general advantages I propose to derive from the

application of a variable blast, I will now describe the apparatus that has
been employed, which will be clearly understood, with the assistance of the

annexed figures.

In the construction of this variable blast, there is one point on which it is

proper here to make a remark, which if not attended to, would materially

tend to destroy the good effect to be produced.

The armular space between the internal cone and the orifice of the blast

pipe, if too much contracted, diminishes the energy of !he blast ; so that it is

necessary that, at the point of greatest contraction, with a view to obtain the

strongest draught, the relative diameter should be so calculated as to leave

nearly a half of an inch of space, for the passage of the steam between the

internal moveable cone and the edge of the blast pipe.

The intensity of the draught through the fire can be weakened, therefore,

either by enlarging or by contracting the orifice of the blast pipe, beyond a
certain limit. I have occasionally regulated the motion of an engine by the

contraction of the blast pipe, leaving at the same time the regulator wide
open, because by contracting the orifice more or less, the pressure behind
the piston may be varied, and so regulated as to augment or diminish the

eflTective action of the steam on the piston. The adoption of this variable

blast may also be considered as an extra security, for by keeping the internal

regulating cone of the blast pipe closed, while an engine is required to remain
stationary, no danger could arise from the accidental opening of the regulator.

Explanation of Figures.—Fig. 1. Longitudinal elevation of a locomo-

tive boiler, part of the smoke box being removed to show the extremity of

the blast pipe. The circular portion of the boiler between A and L is omitted.

Fiar. 2. Plan of the orifice of the blast pipe, showing the regulating inter-

nal cone B, with its three guide ribs 6, b, b, upon an enlar-

ged scale ; A, smoke box
; B, regulating cone of the vari-

able blast ; 6, 6, b, three thin ribs or feathers, attached to

the regulating cone B, for the purpose of keeping the cone
B exactly in the centre of the blast pipe ; C, vertical rod, to

which is attached the regulating cone ; D, part of the chim-

ney : E, blast pipe ; F, hand gear to work the cone B ; K, graduated plate

fixed to the fire box, to show the position of the cone B, and the exact area
of the orifice of the blast pipe ; L, fire box. H. H. Edwards.—Civil Engineer a)id Architects Journal.~~
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We are indebed to a friend. for the following clear and satisfactory expla-

nation of the recent rupture of the boiler of the steamer Mohegan. It will

be seen that the fault was not in the form, but in the construction of the boil-

er. Such accidents serve as useful lessons to the careful mechanic—^by

teaching the necessity of increasing the strength of the boiler in those por-

tions which have hitherto been left comparatively weak.

EXPLOSION OF THE BOILER OF THE STEAMBOAT MOHEGAN. ^APRH., 1843.

The steamboat Mohegan, at the time of this explosion, was furnished with

two copper multiflue or tubular boilers, two and a half years old, construct-

ed after the plan of locomotive engine boilers, for railroads. The tubes,

(260, or thereabouts, in number,) had a length of about eleven feet, with a

diameter of about two and a half inches. One only, of the boilers burst.

The rupture was in the flank of the outer cylinder or shell, partially under-

neath and nearly midway of the length of the tubes. It evidently commen-

ced at an arm-hole, three by seven inches, in the side of the boiler. From
this arm-hole a rent was made each way to the nearest seam or row of riv-

ets, the portion separated hanging like a flap, of the width of a single sheet

of copper, and forming an opening for the escape of hot water and steam,

of about three square feet. The explosion was accompanied by a loud re-

port, and the end of the boiler nearest the rupture, was raised some three

fe.et from its bed. The circumstances attending this explosion do not appear

to warrant the conclusion of its having been produced either by a deficiency

in the supply of water, or from an undue pressure of the steam. The part

which gave way, was low down in the boiler, and was not exposed either to

the direct or indirect action of the heat, and could not therefore have been

weakened from this cause, and had there been an extraordinary pressure of

steam, the boiler, if properly constructed, would have yielded internally, as

in all similar cases of locomotive boilers, by the rupture of one or more of

the tubes, and the effect would also most likely have extended to the boiler,

between which and the ruptured one t||||re was a free communication,
i

The cause, therefore, for the bursting of the boiler was in all probability,
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the want of a due degree of strength in the boiler itself, at the place of rup-

ture. It is possible that this defect may have been in the copper. The

sheet which gave way might have contained, perhaps, some flaw not discov-

ered by the manufacturer. Supposing the material to be sound in all re-

spects, still there were, in our view, mechanical defects in the structure of

the boiler itself

1st. The edge of the arm-hole was not protected from rupture by a band

soldered and riveted thereto.

2d. The boiler rivets were too large, or too near together, by which, too

much of the metal or substance of the copper was cut away.

3d. There were no stay-bars or bolts to support the sides or shell of the

boiler, and no bands enclosing it. ««

This last circumstance is, we think, very conclusiveas to the want of the

requisite strength in the boiler. For the distance of eleven feet, the length

of the tubes, no stay-bolts were inserted. The diameter of the shell of the

boiler of this portion, is about eight feet. Its form cylindrical. With so

great a diameter and length, the efl!ect of the pressure of the steam acting

with all the advantage of the funicular power in forcing out the sides of the

boiler, it was scarcely possible that the copper should long be able to stand.

The locomotive boilers used upon railways are unquestionably the safest

form of boilers, and for the very good reason that the shell is so much

stronger than the tubes, that the latter under an undue pressure are always

the first to yield, and as they are of small size the rupture of one or more is

not attended Avith serious consequences. Each tube becomes in fact, a safety

valve and the steam finds vent in a mode not likely to produce serious inju-

ry. The boiler of the Mohegan had less relative strength than a locomo-

tive boiler, inasmuch as it was constructed of copper instead of iron, and of

much greater magnitude. It is true that the former was designed to be

worked with a less pressure of steam, but the difference in this respect was

less than the difference in the absolute strength of the two descriptions of

boilers.

•'A most important consideration in the construction of the tubular or mul-

tiflue boiler, is the giving to the exterior cylinder or shell a greater degree

of strength than is possessed by the tubes. There is no difficulty in accom-

plishing this, even with boilers as large as those of the Mohegan. When
so constructed, they are the safest form of boiler, and as they are not sur-

passed for effectiveness in generating steam, Ave hope that the case of the

Mohegan will not be quoted to their prejudice, but serve rather to induce a

more full investigation and thorough appreciation of their merits.

'—--.•-: " Fui.TON.

r-' -^ REPAIRS OF RAILM'AYS. -•'^

All the first attempts at railways in the United States, as their defects of

construction were developed in working them, were over and above that ex-

pense, put to heavy annual exuendiitures in correcting those defects, which
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belonging more properly to construction, should have been charged to the

capital in the road ; but the whole appearing in one item under the head of

ordinary repairs, has led to very exaggerated impressions as to the costliness

of merely maintaining a railway, and which are yet indiscriminately enter-

tained of the old and more modern structures, without considering that in the

latter most of those original defects h^ve been corrected, and that principal-

ly by a more liberal outlay in their first construction.
. f

i A case particularly illustrating this fact, is found in the Baltimore and

Ohio railroad, among the earliest of these enterprizes, which after contend-

ing for several years with every difficulty, was nigh being abandoned in

despair, and was only saved by Mr.* M' Lane being called to preside over it

in 1837, at -which period he describes its condition in the following terms^

.

ir " The main stem to Harper's Ferry was in a state of utter delapidation,

the moving power and machinery inadequate to the accommodation of the

business actually offered for transportation. The department of repairs of

the roeid was both expensive and inadequate, consisting of an unnecessary

amount of superintendance without the requisite skill, and under large out-

lays, the road was annually becoming worse. All the repairs of machinery

were made by others, under contracts at high prices, and so inadequately

performed, that every part of the machinery was daily becoming more unfit

for use. Public confidence appeared to be entirely withdra^^•n."

It is from its operations under this condition of things that most of the ar-

guments have been drawn, and are to this day appealed to against the rail-

way system in general. The report shows that from 1837 to 1842 the av-

erage annual expenditure in remodelling the road, was for those five years,

$83,400, or $850 per mile, being $370 for labor, and $480 per mile for

materials ; and that now, although laboring under onany miles of flat bar

road, the expense for labor of adjustment and repairs of road, is reduced to

$650 per mile per annum. Instead, therefore, of the above dark picture of

1837, we have now its condition in 1842, described by Mr. M' Lane in the

following bright colors ; and considering the disadvantages still, of this ma-

chine, in heavy grades^ short curves and fiat rail, its present success may
be appealed to, as the complete triumph of the modern railway sj-stem in

judicious hands and in suitable locations.

" Here is now a system of railroad operations reduced to a scale of greater

cheapness and economy than any other kno\\Ti to us in Europe or the Uni-

ted States, and brought to its present perfection by nearly five years of ardu-

ous toil and the exercise of all the skill and science the company could em-

ploy. It is daily complying with all the demands of trade, and giving uni-

versal satisfaction to the public, with fewer interruptions, and at less cost of

transportation, than any other known road."

The reports from several roads for a series of years, furnish the following

rates per mile per annum, for adjustment and repair of road, but as no de-

tails are given, it is not known what proportion belongs to repairs and what

to re-construction, and the average being struck on merely the distance be-
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the oak timber will be destroyed in 4 to 5 years, and in others, last 10 to 12

years, the average about 7 years. Pine wood on the ground decays in 5 to

6 years. Locust and cedar the most durable, are too costly to be commonly

used. The fravie timbers of the bridges first well seasoned and then paint-

ed, should last 20 years, the flooring beiug the portion most exposed to de-

cay, and an average of 12 years duration for the whole, is not an over esti-

mata The rolled iron rail it is now well ascertained, after 15 years expe-

rience, when of originally good mineral and veil manufactured that its re-

newal costs little more than the labor of replacement, at which rate its en-

tire cost could not be expended under % to 30 years, and where with two

tracks, it is used only in one direction, it may be said to be everlasting, un-

der almost any amount of business.

The exemption from badges on a railway is a great saving, first and last,

but is rarely found at less than the amount in our estimate. The long Is-

land railroad is, however, peculiar, in being without a single bridge, and on

a straight line, for 100 miles. The amount of business on a railway wiU

affect only in a small degree the expenditures for adjustment and repairs, the

nature of this machine being, on the score of safety in particular, to exact

as good order for a small, as for a large business, and once in order, it

answers with but a trifling addition of expense as well for the passage over

it of a dozen as of only one daily train ; hence is its full economy only found
under a large business, and the fact made more manifest, that it is the cheap-

est means of transport, in all cases, for passengers and light freight j and
under favorable circumstances for all kinds of heavy freight, carried at a
speed of about 10 miles per hour.

Thus has the railway structure been graduatly and imperceptibly acquir-

ing strength and completeness in all its parts ; and in none more than in its

mainspring, the locomotive, which is now made with a vast increase of pow-
er and efficiency, and with scarcely and more pressure on any single point

of the road, than the cars it drags ; so that as compared u-ith its condition 10
years back, the entire railway machine is improved one hundred fold ; and
although the old data has thus been rendered obsolete, it is still commonly
adduced against the railway system by the interested and uninformed, either

entirely to condemn, or at least to show it up unfavorably in the comparison
with canals. i .

The foilowiag cost of working English railways is taken from Professor

yignoles'' lectures, and is useful as showing that our American railways are

worked quite as economically.

.f'iv ;.i;^3'> 'J " i-i jiti
' ^*'' "*''* Lowest rate. Medium ntte,

. r . ' per train. cents. cents.

Locomotive power, .-. _
- - ,-.« 26 32 .

Repairs of carriages, - - - " > « 6 8
Maintenance and repairs of road, - v«K/!p fei. 14 16
Conducting traffic and stations, - - " 10 10
Rates, taxes, and government duty on passenger, " 14 16
Police, - - - - - " 3 4
Manaorement, - ,' ^,-\ "^^

'-'^i..:-^''*':^'^^^-^'- 6 6
Miscellaneous experisc8," i.*^ '^^^^ 3 4 •"-'

-"•^ 90 m '

This cost includes everything save iftm[;eet.on loans and dividend on

;:. :
-

,

"-- "-''.:"- '--'" ^V-.''- '
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MAIN LINES OF RAILWAY FOR 1842.

The general impression is, that all our railways are actually sinking

monfey, but this is not true of the principal main lines in various sections of

our country, and still less so of many of the minor ones, which on the con-

trary are very profitable. The reports of the main lines for 1842, show an

average yield of 5 per cent, on their entire cost in capital and loans, which
for a period of such unparalleled stagnation, is doing very well ; and as to

their indirect dividends or saving to the public, (of which, however, it takes

no note,) in transportation of person, merchandize and intelligence, it cannot

be counted. Let us enumerate a few examples in round numbers.

Name of road. Miles. Cost. Nettrect.'42. Pr.ct.

1 Philadelphia and Columbia, edge rail, 82 $5,000,000 $200,000 4
2 Philadelphia and New York, do. 87 7.000,000 400,000 5|
3 Boston and Albany, (first year) do. 200 9,600,000 385,000 4
4 Phila. and Baltimore, mixed rail, 94 6,000,000 230,000 4
5 Bait, and Ohio, to H. Ferrj-, da 100 5,000,000 210,000 4i

' 6 Albany to Bufl^alo, flat rail, 322 7,000,000 640,000 9
7 Augusta to Madison, Ga., do. 147 2,400,000 135,000 5^

1032 $42,000,000 $2,200,000

In the above costs, are included all the extraneous burthens with which

many of these roads are saddled, and against which nothing could sustain

them but an extraordinary elasticity peculiar to this improvement, for which
it has generally no credit. In the instances where the stock has been tem-
porarily annihilated, as with the Baltimore and Philadelphia., by the ne-

cessity of the immediate return of the loans, the railway, as a fair money
making concern in proper locations, should not be held responsible. These
drawbacks are not the fault of the system but its misfortxme, and will serve

• as warning beacons in all future projects of this kind.

ANNUAL REPORT OF THE COMMISSIONERS OF THE CANAL FUND, FOR 1842.

t We have seldom seen so much useful information condensed into a

.; small compass, as we find in this document. Unlike most productions of

the kind, it is clearly and methodically arranged, giving the result of great

research in such a comprehensive form, that ever}' reader may verify for

himselfthe important conclusions drawn by the commissioners. Where all

is so concise it would be useless to endeavor to form an abstract ; we shall
' therefore content ourselves with giving such of the tables and statements as

are of most general interest.

' " The amount of toll received on each canal during the season of naviga-

tion in 1842, is as follows : . , . • , .- / .

Erie canal, . ' . . ^$1,568,946 56 ,

Champlain canal, j^^ .v.I , . 95,957 54 j
Oswego " .„,.,: -..r^ 31,222 19

';., Cayuga and Seneca canal, 16,948 16 ,

^ Chemung canal, 7,702 05 ''

% Crooked lake canal, ' ^ ' 989 39 ^

t Chenango « -J 13,615 38 ,-

t Genesee Valley" /; . v'^^'' 13,204 11

^ Oneida lake « .- _
' ^, '- 462 63

— ^ r Seneca river towing path,
"'

-^ ^«^- "^''^^ 149 51

$1,749,197 52 i" •
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" There is a diminution in the tolls compared with the year 1841 of $286,-

685. Of this diminution, §130,921, or 45 83-100 per cent, is on descend-

ing, and 154,754, or 54 17-100 per cent is on ascending freight.

The total tons of all descriptions of property which moved on the canals

is shown to be $1,236,931, and the total value of the same property $60,-

016,608."

." The most valuable part of this report is to be? found in a series of com-

parative tables from which we shall make several extracts

:

The total tonnage of all the property transported on the canals, ascend-

ing and descending, its value, and the amount of the tolls collected for the six

years preceding, is as follows, viz

:

Vear.



168 Canal Commissoners Report.

1841—of these the agricuhural products and miscellaneous articles have

constantly increased, while the products of the forest and manufactures have

slightly decreased since 1841.

The same proportion holds in regard to the tonnage from other States by

way of Oswego—the amount however being but 9,217 for the last year.

L :.).:.-•-
"*

STATE OF TONNAGE AND BUSINESS OF THE CANALS.

" The tonnage of the canals, whether in boats or rafts, having reference to

its source, naturally falls under the following five general heads of clasifi-

cation

:

1st. The products of the forest ; 2d. Agriculture ; 3d. Manufactures

;

4th. Merchandize ; 5th. Other articles.

It is in reference to this division of the commerce of the canals, that the

following statements have been made out.

The commissioners have thought it not without interest to institute a com-
parison for a series of years of the tons, value and tolls of each head of

transportation above given, in view of ascertaining the increase or diminu-

tion of the tons, value or tolls of the total movement. To this end, sundry
statements have been compiled from the reports, corresponding to this, which
have annually been made to the legislature for a series of years."

The tons classified as above of the total movement on all the canals from
1836 to 1842, is as follows

:

'wv^ma; jy>:

Year.
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passengers, annually from 1837 to 1842, both years inclusive, are as fol-

lows ;

. ,A .* •-. ' * -

o 1^ «o r-

S "^ ?5 OS t-

^ ob OD i-i <^

^:-_ OS

"^"Os"

I

OD
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forest decreases 2, that of agriculture increases 3. The reason for the small
increase in the tolls on the products of the forest, while there is a decrease in

the tons, may be that a less number of tons was transported a greater num-
ber of mill s, the natural consequence of a supply which must continue in

every locality to be in an inverse ratio to the demand. The diminution of
about §20,000 in the tolls on " boats and passengers," is mainly, if not

wholly on passengers alone, the toll on the passengers having been reduced
in 1841 from two mills per mile to one mill per mile on each person carried

on board of packet or freight boats."

From a table giving the tonnage of each class of articles coming to the

Hudson river, the following information is derived.

" Of this tonnage, the forest furnishes about 60 and agriculture about

31^ per cent., in all about 91^ per cent; that the forest decreases and
agriculture increases in nearly the same proportion, keeping the tonnage

just about stationary, the annual average of the last four years, being 675,-

449 tons, and the annual average of the last eight years being but 676,736
tons."

, J
•

j
,:

The course of the tonnage between Utica and Albany is shown by the

lockages at Alexander's lock—the first west of Schenectady. The increase

of the annual average of these for the four last over the four preceding

years is 1,519, equal to a gain of 1 53-100 per cent, per annum.

Estimating the business of this, the main thoroughfare of the Erie canal,

by the boats clearing from and arriving at Albany and Troy, it is found that

the annual average for the last five years is 956 less than for the five pre-

ceding, being a decrease of 59-100 of one per cent per annum for the last

five years. Notwithstanding this decrease it is stated that a large portion of

the lockages in 1829, 1840, 1841, were consequent upon the enlarge-

ment of the canal, being for stone and other materials for the works between

Utica and Schenectady.

" One ton of the prpducts of agricuUure pay more than four times as much
toll as one ton of the products of the forest. The tons of the products of the

forest which came to tide water in 1842, were 321,480, or about one-half

ihe tonnage which came to tide water. If hereafter none of the products of

the forest should reach tide water, and its place should be supplied by only

80,000 tons of the products of agriculture, the canal might lose nothing in

tolls, and would get rid of 240,000 tons, or more than one-third of the ton-

nage arriving at tide Avater. Thus it will be seen that the tonnage may
very sensibly diminish and the tolls may, at the same time, and at the pre-

sent rates, increase."

From the internal demand of the State for bread stuffs, it is estimated that

the surplus arriving at tide water, of the grotcth of this State, will little if

any exceed that of past years.

""Thus it is comparing 1836 with 1842, that while the increased delivery

at tide water of flour and wheat, is about 75,000 tons, the increase from
western States is about 100,000 tons. It will be seen also that the products

of this State, and the delivery at tide water in 1840, exceed that of either of

the two subsequent years, wnile the product of western States steadily in-
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,^ The results of a table of lockages at seven different points, confirm the

evidence before given.

" At every point west of Utica, the lockages seem to have been less in the

last year, than in 1835 or 1836.

It is seen that at Alexander's lock, three miles west of Schenectady, the
lockagps in 1841 were over 30.000 with a single lock, while at Black
Rock and at Lockport, they were less than 12,000 last year, and at the
Syracuse lock, (east of Syracuse, and taking the tonnage from the Oswego
canal.) 19,397, and at each place less than in 1836.

Similar results are shown on the Champlam canal, in the years 1835,
1836, 1837 and 1838, since which latter year the lockages have not been
obtained."

The number of miles run upon the canals by all the boats is ascertained

exactly by the boat tolls. The miles run by freight boats were greatest in

1838 and 1841—those run by packet boats decreased from 1837 to 1840,

and have since increased. The annual average of the whole for the last

three years, has increased 530,097 or 276-100 per cent per annum." "''

The conclusion we give in the words of the document as teing too im-

portant to admit of curtailment. '"^
.

" The foregoing detailed evidences of the trade and tonnage of the canals,

are the results of a system of statistical returns by the collectors of tolls, put

in operation in 1838, and continued to the present time. A recapitulation

of the results to which a careful examination of these evidences has led, are

as follows

:

1. Total movements, in tons, on all the canais.

Comparing the last three with the previous four years, the increase is 3
13-100 per cent per annum. ,^

2. Total movement of boats, in miles, on all the canals.
'-'''

Comparing the past three years with the previous three, the increase is

2 76-100 per cent per annum. ^...^•

3. Tons arriving at tide water.

Comparing the last four with the previous four years, the increase is 11-

100 of one per cent per annum. 't^ CT.

4. Boats arriving at tide water.

Comparing the past five with the previous five years, there is a decrease

of 59-100 of one per cent per annum.

5. Lockages at the lock three miles west of Schenectady, called Alexan-
ders lock.

Comparing the last four with the pxevious four years, the increase is 1

53-100 per cent per annum. " '
, -v:

'

6. To?is of merchandite ascending the canals.

• Comparing the last four wuh the previous four years, the increase is 1

42-100 per cent per annum.
These, it will be observed, are six separate and distinct tests of the condi-

tion of the trade and tonnage of the canal in the last three, four and five

years, as compared in each case with the previous three, four and five years.

Tests numbers 1 and 2, relate to the total movement of all matter on all

the canals to and fro, whether coming to tide water or not, both showing an
increase of over two, and less than three per cent per annum.

Tests 3, 4, 5, and 6 relate only to the property arriving at and going

from tide water, showing an increase in the tons of arrival, of only 11-100
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of one per cent per annum, and a decrease in the arrival of boats of 59-100

per cent per annum.

The lockages at Alexander's lock, as has been before observed, were
doubtless increased in 1839, '40 and '41, by the temporary transportation of

stone for the enlarged locks.

But while there has been less than 3 per cent average annual increase in

the total movement on the canals in the last three years, and only 11-100 of

one per cent increase in tons, arriving at tide water, there has, in the same
time been an average annual increase of over 7 per cent per annum in tho

tolls received on all the canals.

The increase of over two per cent in the total movement on all the canals,

is not only reconcilable with the stationary condition of the tonnage arriving

at the Hudson, but is in perfect harmony with it. The increase of popula-

tion in the interior, while it contributes to the internal trade of the canals,

by an exchange of commodities between different sections of the country, at

the same time creates a demand for those bulky products of the forest, and
those products of agriculture, which, at an earlier period and with a sparser

population, are sent to the sea board.

The relative proportions which the tons of the different classes of articles

arriving at tide water in the last eight years bear to each other, are as fol-

lows :
^. v.'i.-v,'..a^s^:: /\::*j-fi5%i(ti>i':J4ih>^;»c:

_ .V , ....•Ji.7> *..-•»'.;•'.*{>
, Per cerif.

Products of the forest, •
. - - ^ • 60 39

Agriculture, •
• '«'V ' -^-'^**^^- 3154

. I Manufactures, .. • - : t. . . . .

-.'.->, --./ ;<-^' :; -s 1 69
Merchandize,

.
'^^ - 09 ,?»

Other articles, .

' ^ > •
• V ;v' ., : :..:V .} 6 29

Total, •'•' ^-^^---'-^r^'] •-^^:V-'./(-{:^^*' 100 00
It has been shown that the increase in tons of agriculture arriving at

tide water just about keeps pace with the decrease, in tons, of the forest, and
that as those two sources furnish about 92 per cent of the tonnage, the aver-

age delivery at tide water for the last four years has been about stationary.

It has also been shown that the increased delivery at tide water of wheat
and flour is but just about equal to the increase of those staples from the

western States by the way of Buffalo and Oswego, thus showing that the
.surplus production of our own State is stationary.

The commissioners are not prepared to say that the results of the last four

or five years, as compared with an equal number of previous years, are to

be taken as a sure indication of the future. The evidences of the compara-
tive condition of the trade and tonnage of the canals are given as they find

them in an authentic shape. They are the only facts on record—the only
basis of an estimate for the future. Resting upon the results and assuming
as it is safe to do, until the results of other years are obtained, that they are
correct indices of the future, the commissioners are led to the following con-
clusions :

1. That owing to the diminution of the forest, the tonnage arriving at

tide water, over the most crowded portion of the canal, has nearly if not

quite reached its maximum.
2. That owing to the decrease of the forest and to the practice of carry-

ing larger cargoes than formerly, the arrival of boats at the Hudson river,

which has decreased one half of one per cent per annum in the last five

years, is not for a long time to exceed the average of those years, which have
been accommodated by a single lock.

3. That as 30,000 lockages can be made in a season of navigation by a
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single lock, as has been tested at Alexander's lock, through which the ton-

nage arriving at tide water on the Erie canal passes—as the largest lockage

at any one lock west of Utica, is at the Syracuse lock, which has- been as

follows: "v
In 1835, - •-:..;>>. .!fc..-..,^..fV ..„.., T- 22,258

1836, - .^. -.^.'8iti^:^^r^U'i.^^'.:: 21,692
1837, •-'>^^ JV:n. ^ *:#.f

^r.;^Jf_:^.,.;^^ 18,181

1838, - ^: v^. ^v- v. . - 20,383

1842, - - - - - 19,397
As the lockages at the Lockport locks have been as follows

:

Jv

"^v In 1836, .-''^i^is- <'r'>,r*'.- ;;''?'*?*!'> ••••» * - 10,925 •,''•;;

h^ 1836, *..^-.,.;;;; :.^*;^^/^,.-* ^:,. - 13,808 ;^'V'

1837, ^ ^!^.^/
v:>^"- •\->' * ::^;' - 10,041 V-;;-.

1842, ^r:y.4^- •
.

- - 11,697
There is reason to suppose that the internal trade of the canals will never

task the capacity of single locks.

4. That owing to a change in the character of the tonnage, from the pro-

ducts of the forest to the products of agriculture, which, without increa-

sing the arrival of tons at tide water, has in the last four years, added an
average of $355,000 to the tolls ; there may, for the same reason, be a fur-

ther average addition to the tolls, without any increase of tonnage. -?>

The information thus accumulated is of the utmost value to this State

—

showing as it does, that while the demands upon the capacity of the canal

are on the decrease, the revenue to the State is on the increase. Could the

knowledge of these facts have been anticipated a few years since, we may
safely say that millions would have been saved. It is not yet too late to

profit by it—and we only hope that a continuance of the research manifested

in this paper, may in future years be made available for the public benefit.

MB.. VIGNOLES' LECTURES ON CIVIL ENGINEERING, AT THE LONDON UNIVEa-

SITY COLLEGE. SECOND COURSE. LECTURE XVII, AND LAST.

Before proceeding to a summary of the second course, Mr. Vignoles ob-

served, that there was a material point connected with the subject which had

not been sufficiently discussed—viz. the motive power to be employed ; on

this greatly depended the principles on which a line of railway should be

laid out, the end and object being to convey the greatest extent of traffic at

the least cost ; this cost was compounded—first, of the interest of the capital

expended, which should be considered a constant charge ; and second, of the

periodical working expenses—^the work to be done being summed up in the

general expression of " overcoming all obstacles to facility of motion."

What are these obstacles ? They might be divided into two great heads

—

Gravity and Friction. 1st. Gravity is a natural cause existing under all cir-

cumstances, and affecting lines deviating from the horizontal, in direct pro-

portion to the sine of the angle of inclination. Engineers, therefore, have

considered that the first principle in laying out roads, should be (under

limits) to approximate as nearly as possible to the horizontal, in order to ex-

clude one of the great causes of obstacle ;
since, with maximum loads, the

retardation arising from gravity is most felt. When such could not be

effected, then to distribute the total rise (or effect of gravity) along the easiest

ratio of slope. But, in practice, the occurrence of maximum loads, in ordi-

nary passengers and merchandize traffic, forms the exception, instead of con-

.irtituting the rule, and it is only when a regular and constant heavy trade is
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to be anticipated that horizontal communications should he insisted on.

2nd. Friction is a physical cause, varying according to the perfection of the

road and of tHe vehicles moving on it. In the practical Avorking of a railway,

however, so many expenses arise under the heads of " conducting traffic,

management, etc." common to most lines, whatever the gradient, that they

tend to make the cost of overcoming friction and even gravity (particularly

with the ordinary light loads) but a small fraction of the total charges.

Comparing the amount of obstacles on a railway Avith that on the ordinary

road (where the friction, meaning thereby axlctree friction and surface re-

sistance, may be called sixteen to twenty times greater than on a railway,)

and assuming the inclination on railway and road to be the same, the general

result is that the perfection of the railway surface moved over, and the im-

provement of carriages, or rather that of their wheels and axles, cause the

effect of gravity to be felt in the most sensible degree on railways ;" while the

imperfection of the road causes it to be comparatively scarcely appreciated.

Hence with the wretched surfaces of the old roads, and the clumsy Avheels

of our primitive vehicles, the hills seems to have scarcely addtxi to the obstacles

to be overcome. As the road surfaces and carriages improved, and increased

speed and heavier loads were introduced, the necessity for the greater per-

fection of the ordinary road became apparent, and the remedy was applied .

in various degrees during the last 100 years until it was completed as far as

Eossible, in the extensive improvements by Telford and Macneill on our great

ighways. But in carrying out this principle on railways Ave have run into

the opposite extreme. We should first take in one sum the retarding causes

of gravity and friction—viz : the friction, being constant, or nearly so, put-

ting aside the resistance of the air at high velocities, varying only in the

perfection of the Avheel axles, and in the mode of lubricating, (the surface

resistance on raihvays being, practically speaking, nothing.) and the maxi-
mum gradient, or rather the gravity due to it :—their sum Avill be the con-

stant divisor for the motiA'e-poAver, of Avhatever description that motive-

power might be ; and, in considering the latter point, it must be the distri- v

bution of the traffic, or Avhat may be called the average hourly load through-

out the year Avhich is to determme the question. In many instances, in this

point of view, it Avould probably often be found most economical to use ani-

mal power, (as is done on the Edinburgh and Dalkeith railway,) were not

velocity required—Avhich, on raihvays, enters so materially into the calcu-

lation, that mechanical poAver in some shape becomes necessary
; and this

divides itself into stationary power, or Avhen too mechanical means are fixed,

and locomotive poAver, or Avhen the machine traA'els along Avith the load."

There are two serious difficulties connected Avith the latter system
; first, a

great addition to the load, equivalent to the average of doubling it ; and
next, that the fulcrum through Avhich the motive poAA'er must be transmitted—^that is, the rail on Avhich the locomotive driving Avheel impinges—is greatly

affected by atmospheric causes, occasioning great variation in the adhesion,

and consequent uncertainty from slipping of the Avheel, so that, as explained

in a former lecture, the load after a locomoti\'e engine is really limited by its

adhesive poAA'er, and not, as first might be supposed, either by the cylinder

poAver or boiler poAver. Considered abstractedly, stationary power is cheaper
and ahvays Avould be so if the traffic Avere certain and regular, with maxi-
mum loads and very moderate speed, even Avith the present obstacles of ropes,

sheaves, and all their contingent complicated apparatus ; but at high speed,

with a great length of rope, the experience of the AA'orking of the BlackAvall

railway has shown that for passenger trains only, there was, compared Avith

the most expensively Avorked lines on the locomotive system, to say the least,
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no economy in the motive power, though other conveniencies arising from

the peculiar arrangements on that line, were, perhaps, in this special case,

more than equivalent. A most serious obstacle to stationary power, was the

necessity of absolutely stopping, and disengaging and refixing, the trains at

each station, which stations could not be conveniently, and certainly not

economically,,, placed further apart than three to five miles, for it could

readily be proved, that on a continued distance of six or seven miles of rail-

way worked by a rope, the power of the largest engine that could well be

erected, would be absorbed in moving the rope only. The Professor thea

went largely into a consideration of applying stationary engines as the

motive power in working inclined planes under a variety of circumstances,

and recommended to the students to consult the valuable work of Mr. Nicho-
las Wood on this subject, and indeed on all the details of railway working,

of which, particularly in the third edition, there was mbst of the latest in-

formation. In many situations, however, where water power could be ob-

tained, the stationary rope and pulley system might be advantageously intro-

duced. Gravity became the motive power, on what were called self-acting

inclined planes ; that is, when the gravity of a descending train of laden

carriages brought up a train of others empty or partially laden ; or where
skeleton wagons, or water tanks on wheels, could be useful as artificial coun-

terbalancing weights in either direction alternately ; the circumstances under

which self-acting inclined planes could be properly introduced were rare. .

Mr. Vignoles then gave a clear accoimt of various modes of working self-

acting inclined planes ; among these was described a curious and interesting

one near the great limestone quarries in North Stafibrdshire
; another on the

St. Helen's and Runcorn Gup railway, which he had himself put up, and
also the planes for the Great Portage railway, across the Allegheny Moun-
tains, in the United States of America. Stationary power might also be used

to a greater extent on the atmospheric system, whereby, to speak metaphori-

cally, a rope of air was substituted for a rope of hemp or wire, and where no
pullies were required, nor any necessary stoppage at the intermediate en-

gines, where only the carriages had to be moved, and where nearly the wholo
dynamic force generated was made available for motive power. This system

had already been explained to the class, and practically illustrated on a rail-

way thus worked, and need not be further alluded to. The Professor was
preparing for publication a separate lecture " On the Atmospheric Railway
System," to be illustrated with plates, and tables, and appendices, in which
that interesting subject would be fully gone into, and all the mathematical

and philosophical investigations given, with estimates of the cost of such
railways under various circumstances of traffic and gradient; fully enabling

the value of the principle as a motive power, to be appreciated. Although
modem practice had almost discarded the use of animal power from railways,

it might be proper to refer cursorily to it. A horse seems adapted to drag
vehicles, from the mode in which he adopts his muscular action, so as to

throvy the greatest efl^ect on the line of draft ; in making an effort to draw a
carriage, the body of the animal is bent forward, throwing upon the latter

the part of its weight necessary to overcome the resistance, the muscular

force of the legs being employed in keeping up his traction and moving the

body onward ; the effort of the animal being revolvable into these two parts

—viz. the action on the load, and that required to move itself by. It may
be gathered from writers on this subject that the force a horse is capable

of exerting, is that equal to about one-seventh or one-eighth part of his

own weight : or that, on an ascent of one in seven or one in eight, the exer-

tion required to overcome his own gravity, is a force equal to that he is able
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to exert on a road on a level plane. Taking the average weight of a horse,

and considering that he is capable of occasionally exerting great extra power
on the load, still it seems to be satisfactorily ascertained, that nearly seven

parts out of eight of the muscular power of a horse is required to drag

his own weight forward, leaving, of course, only one part applicable to

the load. But the criterion of a horse's poAver in practice is not the

occasional effort of which the animal is capable at a dead pull, or for a

short period : we must estimate his strength by what he can do daily, and
day after day for a long period, and without breaking him down prematurely.

If a horse is to travel at the rate often miles an hour his power of pulling

is greatly diminished, and he can work only an hour or so in the day : at

two miles an hour he may give out a power of 150 lb. on the load : at ten

miles he has scarcely 35 lb. to spare, and at 12 miles an hour he can seldom

be expected to do more than move himself This was on the average of

horses—all beyond were exceptions. Thus, the application of horses to

railways as the motive-power was very limited : and in laying out lines

where they are to be used, to full effect, gravity should be arranged to be

always with the load, or, at least, not against it ; the rate of travelling only

2 or 2^ miles per hour, and the traffic uniform. Mr. Vignoles proceeded to

an interesting comparison between locomotive and stationary power up in-

clined planes, taking the inclination of 1 in 50 as a medium, and showed
that when the traffic was small and the loads consequently comparatively lights

and the daily number of trains not great, locomotive engines, as the motive-

power, (taking into consideration all circumstances of first cost, and working
expenses—particularly the latter, of which the locomotive power was but a
small part,) would not be so expensive as stationary engines, while they would
be certainly more convenient ; and that, with all the best modern improve-

ments in the locomotive engines, the system of working with large cylinders,

using the steam expansively on the level and falling parts of the railway,

improved boilers, etc., planes of 1 in 50 might be practically worked; the

only material drawback being, occasional slipping of the Avheels on the

ascent, and the necessity of great caution and careful application of the

brakes on descents ; but on the whole, the balance, under the above circum-

stances, was much in favor of the locomotive system. The Professor then

entered into a very long and minute comparison of the present system of

working the Blackwall railway by stationary engines, with ropes and pul-

lies, with what would be the case if the motive power were locomotive en-

gines—and by tables, showed that while the working of the Blackwall Rail-

way (3^ miles) on the stationary system, was costing about seventy-two

pence per mile per train, the cost of working the Greenwich railway {3jf

ijiiles) was only about forty pence

:

—but, Mr. Vignoles admitted, that by the

former, great accommodation to the public was afforded by the numerous in-

termediate stations, while on the latter, there was only one stoppage. In
concluding the general comparison between the two principles of mechani-
cal motive-power, the Professor observed that on the locomotive system, a
minimum of power need only be provided in the first instance and the num-
ber of engines might be increased gradually as the traffic required, which
was a great consideration when the first expenditure of capital had to be

kept down to the very lowest terms, at all future risks. On the stationary

83§tem, provision had been made from the outset, for the maximum antici-

})ated trade, which of course increased the first outlay on the railway estab-

ifihment, and depended on the uUimate economy of future working to make
up the difference. Having concluded the notice of various descriptions of

motivc-potcer employed on railways, of which the preceding is but a mere
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outline, some general remarks were made on the principles of laying out

railways, in reference to the several systems respectively.

In a canduding general summary, Mr. Vignoles observed, that in his first

course, at the latter end of 1841, he had fully considered the practical rules

for earthwork and constructions :—these were not peculiar to railways ; the

theory and practice of bridge-building, applied to all internal communication,

and would be most conviently considered in a separate illustrated course,

but he wished to recall to the class generally, that in proceeding to lay out

railways in the first instance, the engineer ought to enter much more deli-

berately into these previous inquiries, so absolutely necessary, than had
hitherto been done. A system of applying the same general rule of perfect

gradients alike to lines, of the least as well as of the greatest traffic, had too

much prevailed, and until more rational ideas were substituted, the public -

would shrink from embarking in enterprises subject to all the contingencies

of extra cost beyond estimates which had characterised almost every railway

in this country. The earthwork audits consequences, xegnlaied. the cost,

particularly as regarded contingencies, and the utmost consideration should

be bestowed as to how far it was justifiable to encounter the expense of these

operations. The average cost of earthwork, and all consequent works of

art, etc., on the English railways was nearly £13,000 per mile, or about
50 per cent of the whole capital expenditure. Mr. Vignoles was decidedly

of opinion that in all future lines in this country, and particularly on the

continent,xh.Q correspondent outlay ought not to exceed £5000 ^cr mi/e, and
that beyond that sura perfection of gradient would be bought too dearly.

In reference to the gauge of railways, Mr. Vignoles stated distinctly, that

theoretical investigations and practical results led him to consider a six foot

gauge the best ; but the present 4| foot gauge was certainly rather cheaper.

In respect of curves, he observed, that they were much less disadvantageous

than had been first supposed : that a half mile radius is now everywhere
admitted ; and that he himself did not hesitate to adopt a quarter mile radius

whenever expense could be materially saved ; and if the atmospheric system
of motive power shoiid be found to succeed on a large scale, the curves

might, on lines thus worked, be safely made still sharper. In regard to the

systems of constructing the upper works, he had in a recent lecture, entered

so fully into the comparison, that he need only now say, that if the expen-

sive and complicated system of heavy rails and chairs, and cross sleepers,

were preferred by engineers, then the ingenius improvements of Mr. May,
of Ipswich, in chairs and fastenings, applied by Mr. Cubitt on the South v

Eastern fEtover) railway, with great care in laying, draining, and ballast-

ing, matte that system perfect and complete. The Professor, however, (•.

decidedly gave the preference to the less costly, and the more simple

system of lighter rails, without chairs, laid on continuous longitudinal

balks of timber of sufficient scantling and fastened on Evans's principle,

modified in the manner shown by the models exhibited to the. class ; and
several engineers were adopting this opinion. On the continent of Europe,
where iron was dear, and timber cheap and abundant, Mr. Vignoles calcu-

lated a saving of full £2000 per mile of double road would accrue from
the adoption of the latter system—which afforded a vast national economy. K
In reference to the subject of working drawings, plans, and sections, ihe

Professor reminded the class of the importance he attached to having all such
previously made out on a large scale, that the cubic quantities might be ac-

curately obtained, and the just prices considered ; and thus, in proceedings to

make the estimates, nothing would be left to conjecture, and as little as pos-

sible left to be afterwards altered. The period of time for the execution
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of the works should be extended as fer as consistently could be done. The
two great sources of the extra expenditure on railways had been, the ex-

treme haste with which the work had been pushed on, and the chemges of

every kind from the original designs. These points being all carefully con-

sidered, even before the plan was brought before the public in general^ the

estimates might be better depended on. Mr. Vignoles then went through
all the great items of expenditure generally arising on first construction, and
explained how the accounts of measurements should be made out and kept

under very distinct general heads, subdivided into minor items, from the pur-

chase of the land to the last finish to the stations, and the entire fitting up
and furnishing of the carrying establishments. Sufl^cient experience had
been attained in all these matters to enable the engineer, in future, if the

above rules were faithfully followed out, to place himself beyond all chan-

ces of reproach for making erroneous estimates. In conclusion, the Pro-

fessor observed, that he had selected railway? at the request of the class, as

the theme for the course just concluded
; but although so much considera-

tion had been given to the subject, he had only been able to touch in a very
general way upon the chief points

;
yet it was to be hoped a sufficient idea

had been given of the principles of construction, and of their general appli-

cation, to create an interest in their minds. Should any of the students

hereafter be employed to execute a railway, he trusted they would recollect

these lectures with advantage, while they would also probably better under-

stand and appreciate them : at the same time, he must not neglect to impress

upon, them, that it was not at the college, in the lecture-room, or even in the

office of an engineer, that all the duties and knowledge necessary could be
taught : the young aspirant must pass much time in the work-shop, indeed,

he must become a workman, and acquire the use and skill in the handling

of tools, and the erection of mechanism of every kind—and passing to the

actual works, ought to learn to be able to direct personally the labor of the

mason, the carpenter, and the smith. " Above all," said Mr. Vignoles, " the

student in engineering must carry into life with him the constant remem-
brance of what I have so repeatedly enforced, that th^ reputation of an engi-

neer in this country is based upon the success of his works, of his mecha-
nism, and of all the eflbrts of his mind and hand, in respect to, and in pro-

portion to their being productive of commercial and beneficial results, to those

who, at his suggestion, may undertake to provide the necessary funds : and
he should consider how this result can be best obtained, rather than study the

splendor of his undertakings. It is for the architect to attend to the iieco-

rative and the beautiful ; it is sufficient for the engineer to study propor-

tions, and rely on the simple grandeur of his works as a whole. It is

related that Napoleon once observed to the celebrated Carnot, " Les ingeni-

eurs doivent toujours avoir des dees magnifiques ;" this is true as to their

first conceptions, but in the realization, they must be sobered down by the

rules of economy and judgment. After the first burst of talent, after imag^
and form has been given by the hand to the bright idea emanating from the

brain, let it be brought out to practical application only after a strict inquiry

into the cost. Remember what I quoted on a former occasion, when con-

trasting the two celebrated light houses, the Eddystone Cordouan—^no unfit

emblem of the two celebrated engineers who erected them may I venture to

add of their respective nations—remember, I say, ^'^
'tis use alone that sancti-

fits expense.''
« . :«

REPORT OP THE PATENT COMMISSIONER.

We give the Patent Office Report entire in this number—but the docif
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mcnt as presented to Congress contains a vast amount of information rela-

tive to the products of our country, and will furnish us Avith several themes

upon which to discourse in future numbers.

^ Patent Ofpice, January, 1843.

Sir : In compliance with the law of Congress, the Commissioner of Pa-
tents has the honor to submit his annual report.

Five hundred and seveiiteen patents have been issued during the year

1842, including thirteen re-issues, and fifteen additional improvements to

former patents, of which classified and alphabetical lists are aimexed, (mark-
ed B and C.)

. .,u3*:-r-^
During the same period three hundred and fifty-two patents have expired,

SIS per list marked D.

. The applications for patents during the year past amount to seven hun-

dred and sixty-one, and the number of caveats filed was two hundred a7id

ninety-one.

The receipts of the office for 1842 amount to $35,790 96, from which
§8,068 95 may be repaid on applications Avithdrawn, as per statement E. f
The ordinary expenses of the Patent Office for the past year, including

payments for the library and for agricultural statistics, have been 23,154-

48, leaving a nett balance of $5,264 20, to be credited to the patent fund,

as per statement marked F.

The above expenditures do not include those iacurred within the last

year for the recovery of the stolen jewels. ii v^^
'

; --i ifeif; i%t

For the restoration of models, records and drawings, under the act of

March 3, 1837, $14,060 02 have been expended, as per statement G.
The whole number of patents issued by the United State?, previous to

January 1843, was twelve thousand nine hundred and ninety-two. The
continuance of the depression of the money market, and the almost univer-

sal prostration of all business, operates very disadvantageously on the re-

ceipts of tliis office, as many hundred applications are delayed solely from
the want of funds or difficulty of remittance. The patents granted for the

year, however, exceed those of the year previous by twenty, though there

have been less applications by cio'A^y-six.

The Digest of Patents, continued and brought down to January, 1842,
has been printed, and 700 copies distributed to the respective States, and
200 copies deposited in the library, in compliance with the resolution of

Congress directing the same.

The accommodations granted during the last year for the reception of the

articles received through the exploring expedition, intrusted to the National

Institute, must seriously thwart, if not suspend, the design of Congress in

the reorganization of the Patent Office, which enacts, section 20, act of July

4, 1836, "that it shall be the duty of the commissioner to cause to be clas-

sified and arranged in such rooms and galleries as may be provided for that

purpose, in suitable cases, when necessary for their preservation, and in such

a manner as shall be conducive to a beneficial and favorable display thereof,

the models, and specimens of composition and fabrics, and other manufac-

tures of work and art, patented or unpatented, which have been or shall

hereafter be deposited in the said office.

While the annual receipts of the Patent Office above the expenditures

^e sufficient to carrj' out fully the benevolent object of the National Legis-

lature, the want of room of which it is thus deprived will be, for a time, an
insurmountable obstacle, as all the rooms in the gallery could be ad\-anta-

geously used either by the Patent Office or the National Institute. No
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remedy, therefore, remains, but an extension of the building, which might
be done by the erection of a wing sufficiently large to accommodate the Pa-
tent Office on the first story. The building can also aflTord room for lec-

tures by professors, should they be appointed under the Smithsonian bequest

;

and may I be permitted here to observe, that a gratuitous course of lectures

in the different branches of science would certainly do much to diffuse know-
ledge among men. I can confidently say that the agricultural class look

forward with bright anticipations to some benefit from the Smithsonian be-

quest, and to the time when the sons of agriculturists, after years of toil at

the plough, can attend a course of lectures at the seat of government, and
there learn, not only the forms of legislation, but acquire such a knowledge
of chemistry and the arts as will enable them to analyze the different soils,

and apply agricultural chemistry to the greatest effect. Such encouragement
will, indeed, stimulate them to excel in their profession, while others, deem-

ed by many more favorable, are indulged with a collegiate course of educa-

tion. Little, indeed, has been done for husbandry by the General Govern-
ment

; and, since eighty per cent of the population are more or less engaged
in this pursuit, the claim on this most beneficent bequest will not, it is hoped,

be disregarded. The National Agricultural Society, in connection with the

Institute, will most cheerfully aid Congress in carrying out their designs,

for the great benefit of national industry.

. It is a matter of sincere congratulation, that the Patent Office has so far

recovered from its great loss in 1836, by the conflagration of the building,

Avith all its contents. A continued correspondence with 11,000 patentees,

and untiring efforts on the part of all concerned with this bureau, has ac-

complished much ; indeed, to appearance, the models are better than previ-

ous to the fire. Although something remains yet to be done, enough has

been accomplished to remove the past embarrassment, and afford applicants

the means of examination as to the expediency of applying for a patent.

The loss to the library, sustained by the fire, is not yet fully repaired

;

and, since the law of 1836 makes it a duty to examine all applications for

patents, with reference, also, to foreign inventions, it is absolutely necessary

that the library should be extended.

It is true that the library of Congress possesses some books on scientific

subjects, useful for reference in the Tabors of this bureau, but no permission

is given to take out books from that library ; and, if such liberty were grant-

ed, it would be bad economy to send an examiner to the capitol, to look up
similar cases. If applications are to be examined, it will promote the des-

patch of public business, protect against spurious patents, and give public

satisfaction, if the Patent Office library is well supplied with necessary

books.

Already, hundreds of applicants are satisfied, by the comparatively im-

perfect examinations now made by referring to books on hand, not to take

out a patent, and when, in the rejection of cases, reference is made to for-

eign patents, there is an impatient desire to see the description of the inven-

tion that is to cut off the hopes of so many years of toil and labor. I would
therefore most earnestly recommend an appropriation of $1,200, from the

surplus fund, to add to the Patent Office Library. ^

The annual agricultural statistics comprising the tabular estimate of the

crops for the past year, with accompanying remarks and appendix, will be

found subjoined, (marked A.) «••

The value of this document to the whole country, from year to year, it

is believed, would justify a much larger appropriation from the Patent Of-

fice fund for this purpose. The diffusion of such information may save

: ? ^Str''



WhitwortKs Patent Sweeping Machine. 181

milHons to the laborious tiller of the soil, besides adding directly to his

means of export many millions more. An examination of this subject, and

the expediency of fixing it on a more permanent and advantageous basis, by
the constitution of an agricultural bureau, or at least an agricultural clerk-

ship, at a moderate expense, to be drawn from the patent fund, is respectfully

suggested. The additional benefit which must thus accrue to the popula-

tion of our widely extended country would soon be seen. ---. ' *i''ijef

A sufficient appropriation to allow a personal examination of the rarioAs

parts of the country, by some one well qualified for such duty—similar to

what has been attempted with so much success by some of the State legisla-

tures—^would, it is believed, realize a vast amount of practical good to the

South and West, by furnishing the data on which they might direct their

products to the best market, for domestic sale or foreign export.

Such, indeed, are the great benefits to result from personal observation and
cr^ical examination, not only of the crops, but agricultural implements

—

such the importance of explaining the new improvements, and collecting

and distributing all the acclimated seeds, which are proved to be so signally

productive or beneficial, that the Commissioner of Patents has doubtea

whether a modification of his duties, in connection with the Patent Office

would not be more useful to the community. During the last year, he embra-

ced the opportunity, while travelling to examine the crops in ten States ; and
though the examination was of course imperfect, it enabled him the better to

digest the somew^hat discordant materials from w^hich the agricultural statis-

tics here incorporated were compiled. If millions can be saved to the pub-

lic, if the agriculturist can be encouraged in his all-important pursuits, by the

expenditure ofa small sum from the annual surplus ofthe patent fund, what
better destination could be given to this amoimt 1 Would not the people

heartily approve and earnestly second such an imdertaking ?

All which is respectfully submitted. '- - 'v

_
m>i^' ^LT. :jir'^-

. H. L. Ellsworth. |

T^-/KH^.iy-iy

whitworth's patent sweeping machine.

This machine, lately brought into operation in the town of Manchester,

where it excited a considerable deal of public attention, has lately been intro-

duced into the metropolis, and is now employed in cleaning Regent street.

It is the invention of Mr. Whitworth, of the firm of Messrs. Whitworth &
Co., of Manchester, engineers, by whom it has been patented. The princi-

ple of the invention consists in employing the rotary motion of locomotive
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wheels, moved by horse or other power, to raise the loose soil from the sur-

face of the ground and deposit it in a vehicle attached. The apparatus for

this purpose is simple in in its construction; it consists of a series of brooms

(3 ft. wide) suspended from a light frame of wrought iron, hung behind a
cart, the body of which is placed near the ground, for greater facility in

loading. The draught is easy for two horses, and throughout the process of

filling, scarcely a larger amount of force is required than would be neces-

sary to draw the full cart an equal distance.

The following description ofthe machine by a reference to the accompany-
ing engraving, will explain its action. The cart is constructed with plate

iron, and consists of two parts, A, A ; the lower part A is suspended to

the upper part, and when filled is lowered and replaced with an empty one.

To the off-side Avheel B, is attached, on the inside, a cog-wheel, C, which
works into a pinion, D, on the end of a shaft the length of the back part of

,
the cart, and fixed thereon are two puUies 1 ft. diameter and 2 ft. 4 in. apart

:

two other corresponding pullies, E, are fixed upon a lower shaft, which is

suspended to the upper shaft by a wrought iron frame, and over these pul-

lies pass two endless chains, F, to which the broom G, consisting of 29
rows, each 3 ft. 4 in. long, are attached. It will thus be seen, that Avhen

the large Avheel of the cart is set in motion, it will, by means of the large

spur wheel C, turn the pinion D, and with it the pullies and the endless

chain and brooms that pass over them : and as these brooms come m con-

tact with the road, they sweep the mud up the inclined plane into the bottom

part of the cart A. For the purpose of raising the brooms from off the

ground, there is an apparatus H, consisting of an endless screw working-

into a level wheel upon a shaft which passes across the top of the cart : upon
this shaft are fixed two pullies, to which are attached two chains, which
pass along the top of the cart and over the quadrants I, at the back, and
there fixed to the iron frame of the apparatus,—so that when the endless

screw is turned the chains are coiled round the pullies, and raise the appa-

ratus to any height it may be requisite. For the purpose of removing or

emptying the lower portion of the cart, it must be raised to a horizontal posi-

tion; as this apparatus is raised it throws itself out of gear by means of a
lever attached to a clutch fixed on the end of the pinion shaft D. To the

apparatus H, there is another motion attached for regulating the pressure of

the brooms on the ground, according to the state of the weather and the na-

ture of«the surface, consisting of a series of weights in the box in front, sus-

pended to two chains, which pass over pullies on the axle of a wheel that

works into another wheel on the same shaft as the first wheel described of

the apparatus H.
There is also another apparatus K, for raising and lowering the lower

part of the cart, consisting of an endless screw working into a cog-wheel, the

shaft of which passes across the top of the cart, and on each end are pullies,

round which the chains are coiled that suspend the cart on each side.

Provision is made for letting ofT the water collected in the cart, by means
of a pipe, having its interior orifice some inches above the level of the mud
after settlement : the cart, when full, is drawn to the side of the street, at

some distance from a sewer grid, and the pipe plug being withdrawn, the

water flows into the channel. A slight modification of the original form of

the machine, by bevelling the cOgs of the large spur wheel, C, throws the

machinery more to the near gide, and enables it to sweep close up to the curb-

stone of the foot pavement ; and the hands before required to clean out the

gutters are now dispensed with. An indicator, attached to the side of the

sweeping apparatus, shows the extent of surface swept during the day, and
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acts as a useful check on the driver. It also affords the opportunity of

hiring horses to work the machine over a given quantity of surface, the rale

of hire being per 1000 yards actually swept. This will be found convenient

where parties working the machine do not keep their own horses, and will

tend to facilitate the introduction of the new system under management of

the local authorities.

When provision cannot conveniently be made in large towns for deposit

in yards at proper intervals, the patent machine is constructed of two parts,

as above described, viz., an upper A', carrying a sweeping apparatus, and
a lower A, consisting of a loose box, suspended from the upper, and capa-

ble of easy detachment. Each machine having two or more of these boxes,

A, may be kept constantly at work, depositing the full box in a suitable

place, and taking up an empty box before provided,—a skeleton cart being

afterwards employed to convey the loaded boxes to the place of ultimate de-

posit. No difficulty has been found to arise in the management of the ma-
chine by ordinary drivers. It has been worked regularly on every kind of

street surface—the round and square set stone,—the Macadamized road,

—

and the wood pavement ; all of which are found in the districts before men-
tioned. Its peculiar advantage, as applied to wood pavement, in preventing

the slippery state of the surface so much complained of, has attracted particu-

lar attention and will, no doubt, tend to facilitate the general introduction

of that useful invention. By the use of proper precautions in cleaning and
oiling the machine b^ore setting it to work, the friction of the working parts

may be materially reduced,—a point of great importance, in reference both

to the consumption of horse power, and the cost of repairs. The wear of the

brooms, which at first was considerable, has been diminished more than one-

half, by the action of the regulating weights before mentioned. A pro-

duct of South America, called by the Portuguese '• Piassava," forms an ex-

cellent material for the beard of the brooms, having great pliancy and strength

combined, and also remarkable degree of durability. >^

Two machines are advantageously worked together, one a little in ad-

A'ance of the other. Not only is the operation of cleansing a particular

street thus effected more rapidly, but the two drivers can occasionally assist

each other, and one of them (at higher wages) may exercise a supervision

over both machines.

The success of the operation is no less remarkable than its novelty. Pro-
ceeding at a moderate speed through the public streets, the cart leaves behind
it a well swept track, which forms a striking contrast with the adjacent

ground. Though of the full size of a common cai^, it has repeatedly filled

itself in the space of six minutes from the principal thoroughfares of Man-
chester. This fact, while it proves the efficiency of the new apparatus,

proves also the necessity of a change in the present system of street cleaning.

SUSQUEHANNA AND DELAWARE RAILROAD. .; . c;

We have had placed in our hands " A Report of the survey of a route

from the proposed Susquehanna and Delaware railroad—from Pittstown on

the Susquehanna through the centre of the Lackawannock coal formation

in Luzerne and extending through parts of Pike and Northampton coun-

ties, Pennsylvania to the Delaware river at the Water Grap—with an esti-

mate of its cost by Ephraim Beach, Esq., Civil Engineer," with remarks

on the same by the Pennsylvania commissioners and Henry W. Drink-

er, Esq. :- ,-;_,:.-.: -^ . ! . -

.



184 Susquehanna and Delaware Railroad.

This admirable project has slept for a long period. It was surveyed in

1S31. As a record of the formation of that part of Pennsylvania, and for

reference, we give Major Beach's survey, with some extracts from the

views taken by the commissioners, as to the advantages of the route, and the

cost of transportation—^whichat that time was entirely heterodox, and looked

upon as the dream of a visionary, to state that coal could be transported with

profit at 2^ cents per ton per mile, when it is now ascertained that on the

Philadelphia and Reading railroad they can do it for one-fourth of this

sum—andover the Boston and Albany railroad, where their grades are as

high as 85 feet, they transport at 1^ cents per ton per mile.

We find there are two roads in New Jersey seeking extension to the Dela-

ware river, and finally to connect with this projected railroad to the coal

regions of Luzerne county, the one extending from Newark by Morristown,

and the other from Elizabethtown to Somerville. There are no opposing

obstacles to a railroad but a bridge over the Delaware, to reach both hard and

soft coal. It is undoubtedly the shortest, the best and most level line from the

city of New York to the Upper lakes, with the exception of the northern

line by the pass at the Little Falls, Herkimer county, New York. From
thence to near the foot of Niagara Falls, nearly a level can be obtained, on

and near the ridge road—the supposed former shore of Rke Ontario. On this

line, as it can be formed with a descending grade from lake Erie at Buffalo

to the Hudson, no route from the seaboard to the west can compete with it.

The route in question, with the exception of three planes, to be opera-

ted by water power, but which we learn have been 'dispensed with, at a less

grade than those on the Massachusetts road—leads through the best part of

New Jersey for agricuhural and mineral paoducts. Independent of the coal

and iron of Pennsylvania, there are extensive forests of the best white, yellow

and spruce pine, with other valuable timber, the necessity of which to ad-

vance the growth of this city, will make lumber a great item of freight

and profit to the road.

This is not all—now that adifliculty and legal questions have been raised

between the Hudson and Delaware canal and New York and Erie rail-

road, which threaten to drive the latter into Sullivan county, and if persisted

in may prostrate or delay for a long period the construction of this work,

it is a matter of much importance to the citizens of New York to encourage

the construction of the Susquehanna and Delaware railroad, as an enter-

prise that will take produce and merchandize in 181 i miles from Hoboken

to the Great Bend, on a line much shorter than via. Pierniont, to lake Erie.

< ^j? u .

Miles.

From Jersey City via. Paterson to the Water Gap, ^^^j, 81

From the Water Gap to the coal region, in quantities, 53

From thence and the mouth of Leggett's creek to the Great Bend,

as surveyed by J. Seymour,
f''*"** a»i
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Twelve miles from the mouth of Leggett's creek will connect this line

with Carbondale. The distance to Tioga Point or to Athens near the State

line from Jersey City has been ascertained to be 232 miles. |

.

.: i

-

The commissioners remark, pages 35, 36 and 37

:

^^^: :-'i^

" By the Susquehanna and Delaware railroad and its connections, we con-

ceive the wants and interests of the western New York will be better ac-

commodated th^ by any other line which has yet been, or indeed that can
ever be projected. A connection with the inexhaustible bodies of the coal

of Luzerne county, it is scarcely necessary to say, will soon be as vital to

the interests of Western New York as to her great and splendid commer-
cial capital ; while the same line that amply supplies these wants affords a
most extended market for her agricultural produce, and at the same time

connects the interests of that State (by the shortest possible line) with the

parent city, whose position and commercial advantages are without a rival

The certain improvement of the Susquehanna to the State line, leaves the

great question to depend alone on the success of our contemplated under-

taking—an undertaking which has in its favor, as is conceived, unrivalled

advantages.

" Entering at the western extremity a coal field, he extent and facilities of

which are without a parallel—connected by the most direct lines pronotm-

ced practicable, and by improved channels already in operation, with the

two greatest cities in America, we appear to have from these alone all the

advantages, that in other cases have been found to produce ample remunera-

tion, and to render valuable, investments in all undertakings where coal has

been the basis of the trade.

" By a section of the Susquehanna river ihe south western counties of New
York would be fully accommodated, while one of the lines which have re-

cently been examined by Mr. Seymour to the Great Bend, would perhaps

be more desirable to other parts of the State, to Owego, Ithaca, etc.

-
,

" Much has been said and written on railroads and canals, alternately aim-

ing to prove the superiority of the lOne over the other ; it seems probable

that difference of situation and circumstances may prove both parties to be
right But a union of fhe two in our climate, and where it can be avoided

seems generally undesirable. It is in effect the union of January and May.
And when heavy articles, and particularly coal, constitutes the bulk of the

transportation, it seems additionally undesirable.

" To a great extent a railroad must lay idle during the closing of a canal,

forming part of its line, whether this be three or four months of the year

—

it is in either case unprofitable.

" It is a loss of so much interest on the capital expended, and is chargeable

with a proportion of the loss of attendance and of the decay of the work.
It is attended by many other disadvantages and probably does not afford that

perfect communication which the advanced and advancing age seems to de-

mand.
" Under this view it does not appear improbable that this line, at no distant

day, will be united by continued railroad, with both Philadelphia and New
York.

" The value of a continued railroad to a city during the winter season,

has in some degree been developed by the recent opejrations of the Baltimore

and Ohio work ; longer experience will exhibit other valuable r^ults.

Railroads, while accomplishing the object of affording constant and steady

winter supplies of fuel at uniform prices, which to the poor and to a part of

the middling classes (whose means arise from day to day) is very desirable.
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would at the same time afford supplies of many articles tending to increase

the comfort and convenience of the citizen, and to add value to a city winter

residence. The earliest and latest fruits of the earth, and the products of

agriculture would more freely abound, and be afforded at more equal and
moderate prices ;

fresh milk, fresh butter, so desirable would always be at-

tainable
;
game from the interior, in fine and perfect order, would reach the

market in its season, and the enjoyments of the table would be increased.

To the country on the other hand, fish, oysters, and the produce of the sea,

would be liberally distributed, and indeed it would appear that the condition

of all in to\\Ti and country.would be much improved, nor would the effect

be less beneficial to the citizens and to the public at large in other respects
;

trade and commerce would be invigorated ; the stagnation that is now felt be-

tween the fall and spring sales of various merchandize would in a degree

be removed, the demand would be more tunely and more extensive, the pur-

chases less hurried and more considerable. The railroad system would
tend much to equalize the periods and amount of labor, to distribute human
effort more equally throughout the seasons ;

at the present, in the late fall

months, and as we approach towards the close of the year, there exists for a
time very active, perhaps excessive employment, much to do, perhaps an in-

sufficiency of laborers, every thing hurried, and often imperfectly accom-
plished.

" Then, as the severity of the winter closes around us, we experience a state

as unprofitable to the citizen as it is injurious to the public morals
; a state

by which every one loses, by which no one gains ; an evil is at once created

—the formidable evil of having nothing to do. It seems to be an unerring

law of our nature, that wherever this state of things exists, the moral scale

of humanity is inevitably lowered : it lays above all things at the root of

poverty and pauperism ; to remedy which, volumes have been written, and
millions have been expended. Railroads have at least this advantage, that

they do not add to the number of winter idlers, which caanot with the same
truth be asserted of canals."

With respect to cost of transportation we find at that early neriod the fol-

lowing observations—pages 28, 29 and 31

:

t'

,J
OF THE COST OF TRANSPORTATION.

" On this question we have seen very few distinct and intelligent statements

by American Engineers.
" Even on canals the cost of transportation presents nothing uniform, but

is affected by the, location, capacity, axid construction of the several works.

On some of the Pennsylvania canals, the calculations result.in a cost of one

half cent per ton per mile, while in other cases a much higher rate is assu-

med. Captain Beach does not go into any minute examination of the sub-

ject ; he states getierally the average of tolls and transportation on the

canals 2^ cents per ton per mile, and these charges are noted as probably
appliaable to the Susquehanna and Delaware railroad.

" As the cost of transportation will materially affect the price of coal at

market, we are desirous, if possible, of arriving at more distinctness on this

point.

" Some recent English publications reduce the cost of transportation on
railroads to apparently so small an amount as to have excited doubts of the

cofrectness of their estimates, an examination however ofthe separate items

of charge, etc., on which these estimates are fonnded, in a groat measure re-

move these doubts. In a note appended to " A Report descriptive of a route

for a rail road from the Hudson, through Paterson to the Dekware river
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. at the Water Gap, and made by Col. Sulli\'an," we find the following: Mr.
Booth in his account of the Liverpool and Manchester railroad computes all

expenses, including assisting engines at the inclined planes^ the water sta-

;
tions, and 7^ per cent interest on capital, supposing full employ, at 164-

- lOOOths of a penny per ton per mile," a little more than three mills of our
money.

" Mr. T. Earle, in his recently published treatise on railroads, estimates

the performance of a single horse to be equal to the transport of 416 tons,

. one mile per day, making sufficient allowance for wagon hire, and for horse

. and attendant we find the transportation on a railroad by animal power to

be about half a cent per ton per mile.

In the Report of the Pennsylvania Board of State Canal Commissioners
. <m the Carbondale railway it is stated

—

" The Company at a profit transport across the 16 miles of railway, at 35
cents ger ton, exclusive of the toll." From other data furnished by the same
report, it is evident that this charge might be reduced and leave sufficient to

,
pay expenses. In another statement made at a different time by the engi-

• neer of that company, as cited by Col. Sullivan, the expenses of conveyance

over the 16 miles of rail, requirmg five stationary steam engines, is reported

at 29^ cents. It is perfectly evident that these calculations have been pre-

dicated upon the actual amount transported, or expected to offer for trans-

portation, at different periods during the year ;
and they are not based upon

any estimate of the ascertained or probable capacity of the railroad. It is

also equally manifest, that the cost of transportation over 16 miles, including

the whole ascent in the direction of the trade, cost, fuel, and attendance at

live stationary steam engines, with their ropes and apparatus within that

distance, cannot furnish data for estimating the aggregate cost of transporta-

tion on a longer line comprising far more favorable sections—level planes,

I and all the descents.

" To throw some additional light on this subject, we avail ourselves oT

some data furnished by Mr. Seymour, in his report on a survey made by
him in May, 1831, for the Lackawannack and Susquehanna railroad. In

' addition to his owti authority we have the concurrent testimony of an engi-

: neer upon the only line of railroad improvement on our side of the water,

i which has as yet afforded experimental and practical illustration.

Mr. Seymour remarks—" It gives me pleasure to add, that upon showing
^ the estimate to Mr. Archibald, the engineer for the Hudson and Delaware
/Canal Company, it met with an almost exact concurrence of opinion."

" We, therefore, conclude that, on favorable railroad lines, half a cent per

ton per mile would probably meet the necessary expenditure for transporta-

tion, and that 1 cent per ton per mile will be an ample and sufficient estimate

: for the freight upon the Susquehanna and Delaware railroad when fairly in

operation. The provisions of the act of incorporation give no limit to the

charges for transportation, nor are we restricted to any per centage in this

; particular, all persons have liberty to use the railroad and transport upon it,

they using the carriages, etc., as prescribed by the campany."

"
* *:''' NEW YORK AND ERIE RAILROAD. -

* The bill in aid of this road having passed the last legislature, arrange-

'ments are about being made preparatory to recommencing the work. This

bill, the details of which have been before published in this Journal, post-

^^ pones the sale of the road to 1850, and so far releases the State lien on the
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work as to allow of other loans taking precedence of the three millions of

State loan.

j Meanwhile the residents along the line for several miles heyond Goshen,

prompted by a sound and judicious policy have completed the road in their

section at their own cost.

- ' IRON CANAL BOATS.

In your March No. 354, vol. X., page 173, I gave you a short article on

this subject, and expressed the wish " that some of our enterprising for-

warders will try the experiment of Iron Canal Boats." I am gratified to

find a morning paper has the following, showing the complete success of

this class of boats. In another article I proved, that their light draught of

water, with increased cargo, would so add to the capacity of the Erie canal,

even without taking into view the rapid decrease of the forest, as to render

the enlargement of the Erie canal entirely unnef|ssary. This vras more

than two years ago. It is desirable to ascertain the cost of an Iron Canal

Boat, compared with our best lake boats—the draught of water in each, with

tons carried.

IRON BOATS AND ERICSSON FROPELLERS.

" New and wider spheres of enterprise open upon us every year ; and

none has been more marked in this resjject than the present year. We
found yesterday at one of the lower piers in South street, the iron boat

Pilot, with Ericsson propellers, (belonging to Mr. Asa Worthington, of the

Hope Mills in Front street,) loading for St. John, at the farther end of lake

Champlain. She is the first boat which has done this. Freight she has

oflfered much more than she can carry. At Coentie's Slip lay a large

schooner with Ericsson propellers loading for Hartford, Ct. Iron boats now
load at Philadelphia with coal, and proceed to Troy or to any other point

where their cargoes are wanted, and then load again with -salt or whatever

else is oflfered in return. The effort to avoid transhipment is constantly suc-

ceeding more and more, £md boats are being built which can pass through

all varieties of navigation. To work cheaper and to work faster is the

thing to which every one aims."

Jd" Our canal commissioners should institute this enquiry. The ex-

pense would not be much and would lead to important results.

J. K B.

STATISTICS OF LAKE STEAMERS.

The Buffalo Commercial Advertiser, on the completion of a quarter of a

century since the first steamer was launched upon the western lakes, give a

list of the steam vessels now on those waters. The total tonnage is 27,000,

the cost $3,510,000 or $130 per ton.

The following remarks which \ve extract will prove interesting:

" In examining the progress of steam, as applied in propelling vessels on
the lakes, we are struck with the very small number of disasters when
compared with other sections of the country, especially on the western wn-
ters. In the whole period of 25 years there have been but four explosions

which might be termed serious. It is true there are other disasters to re-
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cord, whose calamitous details are too freshly impressed upon the public

mind. The following tabular view presents both these classes

:

Explosions—hives lost.

Peacock, September 1830, 15
Adelaide, June, 1830, 3
Erie, August, 1840, 6
Perry, twice in 1835, 6

Burned—hives lost.

Washington, 2d June, '38,

Erie, August, 1841,

Vermillion, Nov. 1842, j/.

Caroline, (wilful)

50
250
,.*^

310Total, uY«« 30 Total,

The number of boats yet remaining of the whole once in commission on
lake Erie and the upper lakes is about sixty, with an aggregate of 17,000
tons. Of these some thirty-five only are used when the consolidzition is in

existence.

Of the whole number of boats in commission during the above period

only ten were built and owiied in Canada.
The first steamer known to be upon lake Michigan was the Henry Clay.

In August, 1827, an excursion of pleasure was made in her to Green Bay, -

where Gov. Cass was holding a treaty with the Winnebagoes. After the

treaty was concluded, Gov. C. and suite returned in the Clay. From that

period to 1832 some of the boats went to Green Bay, but no further. 0».
the breaking out of the Black Hawk war several of the larger boats were
chartered by the government to convey troops to the disaffected territory, and
Chicago for the first time was greeted with the sight of one of those strange

visiters.

From the following notice we learn that two men, L. A. Sykes and Geo.

S. Mills, have leased the Morris canal. From the enterprise and intelligence

of these gentlemen we have no doubt that this work will be judiciously

managed, and we hope with profit to the lessees. ?4»jJj

" The Morris canal is again in navigable order, and business has been re-

sumed through the enterprise of the new lessees, Messrs. George S. Mills

and L. A. Sykes, with good promise of a bnsk and profitable season. Full

supplies of coal will, we understand, be sent down to market through this

channel from the Lehigh mines by the Pennsylvania companies. We are

also gratified to learn that the iron business at the various establishments on the

route has been resumed and is to be extended during the season. The Stan-

hope Works are to be put in full operation, and, in addition to the old works

at Boonton, a large nail factory is now in progress by a New England Com-
pany, which will be completed in the course of 60 days, and which is then

expected to turn out some tons of nails daily. Preparations have also been

made for the transmission of large supplies of ore from the rich iron mines

of Morris county. There is very little, if any richer ore in the country than

that furnished by Gov. Dickerson's mines at Sucasunna."

—

Newark Daily
Advertiser. ..

THE PYRAMIDS OF GIZEH.

At the Royal Institute of British Architects, on the 6th ultimo, a letter

was read from Mr. Perring, containing some remarks on the great Pyra-

mid, accompanied by a model.

The model is on a scale of 30 feet in the inch, and represents the pyra-

mid hi its original condition,—that is, immediately after the Sarcophagus

was placed therein, and before the'' passages were filled with stone blocks

closing the entrance. From an examination of the ancient Eg^'ptian cubit,

now remaining, I de(lua£d lhje.l^a;gth. to be 1*7^^ English ieei diyj^^^^ "^^o
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four palms, each of seven digits. This measure, when applied to the py-
ramids, agrees as closely as to render its correctness certain, and I proceed

to mention a few of the more obvious results in the edifice before us. The
base covered a square of 448 cubits on each side, which, from a statement

of Pliny, I take to have been equal to eight Egyptian jugera, or acres ; and
this supposition is somewhat confirmed by finding the second pyramid avouM
then cover seven, and the third, one and three quarters ofthese supposed juge-
ra, and so on with the other pyramids of Egypt.' The height of the great

pyramid appears to have been 280 Cubits, bemg a proportion of height t^

side of base of 5 to 8 ; and I may here mention that several other pyramids
have the same proportions. This gives the following ratio on a direct sec-

tion : As half the base is to the perpendicular height, so is the apotheme, or

slant height to the whole base ; or for each side it may be thus stated as

Rad : Tang : : Sec : 2 Rad.
" Sir John Ilerschel having the angles only of the pyramids and their

passage before him, gave his decided opinion that they were " not connected

with any astronomical fact, and probably adopted for agricultural reasons
;

and the knowledge of the above proportions will I think lead to the same
conclusion : for with the most solid and enduring shape possible, the build-

ers obtained a mathematical symmetry which no other proportions could

give. Although this pyramid was nearly 480 feet in perpendicular height

of solid masonry, the pressure of the solid mass is so distributed, that the

lower courses have only to sustain about 25,000 lb. ; therefore it is evident

that the main objects of the architect—viz., stability and eternal duration

—

were well effected. The inclination of the entrance passage of the great

pyramid was regulated by a proportion of 2 to 1 : that is, two feet horizontgil

to one foot perpendicular.

" The same mode of regulating the angles is observable in every instance

;

thus where inclined blocks were used to cover an apartment, a certain por-

tion of the width of the room was taken for the rise or pitch ; as m the

queen's chamber, where the rise is a third of the width of the apartment,

and also the angle of the air passages leading from the king's chamber to

the exterior, have a rise of one perpendicular to two horizontal. From
finding in every case that the angles were thus regulated, I have come to

the conclusion that the Egyptians, at the time of the erection of these mighty
monuments, possessed no knowledge of the division of the circle into

degrees, but that their angles were regulated by the proportion of base to

perpendjcular height ; in fact, the tangential measure of the angle, and

not its abstract measurement. That they learned to divide the circle into

degrees at a later period is highly probable, as they were celebrated for

their astronomical knowledge.

(,
" In every part of the pyramids evidences of premeditated and careful de-

sigrn are apparent ; but my present purpose is to draw attention to the more
striking points in the general pyramid only. The situation of the a^rt-
ments in the pyramid appear to have been regulated as follows

—

Height from base (external) to floor of passage of queen's

^ chamber - - - - - - 40 cubits

From the above to floor of king's chamber, or principal

apartment - - - - - .

From the above to top of upper chamber - - ,,.

< From the above to apex of pyramid - /(».:*

Total - . . '• . 280 cubits

Making 280 cubits in perpendicular height, as above stated. Thf jQoor
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of the subterraneous apartment was also 60 cubits below the base of the

pyxamiA"

THE THAMES TUNNEL. '
'"^

This important undertaking was opened for foot passengers on the 25th

of March last. Thus, after many years of anxiety and difficulty, per-

haps without parallel in the history of great public works, the practicability

of forming a thoroughfare for carriages and foot passengers under a deep
navigable river, and without interruption to the navigation, is proved and
executed. The obstacles, which have from time to time impeded, and all

but stopped the progress of the tunnel, have been numerous. The work
was commenced in 1823, but was stopped in 1828 by an irruption of the

Thames. From that time to the spring of 1836 no progress was made.

In this year, under the sanction of an Act of Parliament, the Treasury al-

lowed the Exchequer Loan Commissioners to advance, out of ihe grant

voted for public works, the money necessary to complete the tunnel ; and it

was again commenced and has been continued with but few inevitable inter-

ruptions and delays to the present time, when, as the directors have stated, it

is securely completed, and is now throwTi open to the public as a thorough-

fare for foot passengers. The two roadways for carriages under the river

are also perfectly completed. From its commencement to the present date

there has been but 1 1 years within which the excavation could be carried

on And during this time, for nearly two years or ninety-nine weeks, the

works were suspended from circumstances beyond the control of either the

directors or the engineer. The work has been in fact executed in about 9
years of actual work, at a cost of about £446,000, including property and
expenses of every kind, with the particulars of which the proprietors have
been accurately and annually acquainted. The actual tunnel of 1200 feet

was executed in eight years. The carriage-way descents are now alone

wanting to complete the work. They are susceptible of being pontracted

for in the ordinary way. 1 '
'

|Cf The editors of the Railroad Journal present their compliments to the

Officers, Engineers, and Superintendents of Railroads, and request them

to furnish for publication in its pages, any interesting or important fact which

their experience may have established calculated to present the subject of

railroads in its true light. Facts, well established facts, properly spread be-

fore this enlightened community are only necessary to ensure a gradual but

constant extension and improvement of railroads in this country ; and who
can so readily furnish such facts as those constantly engaged in the con-

struction and management of railroads ? and what medium of publication so

proper as the Railroad Journal ? When important facts are furnished for

first publication in the Journal, measures will be taken to give them exten-

sive circulation through the newspaper press of the country, by sending

slips to several hundred editors—and requesting its republication.

JE^* Correspondents are requested to send in their communications early,

as it is intended hereafter to issue the Journal and despatch it to subscribers,

before the first of each month.

EbbATA—Page 161, tenth line from top, for "260 or thereabouts," read
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240 in number. Same line, for " about eleven feet," read ten feet Page

162,14th line from top, for " of eleven feet," read of ten feet; 16th line

from top, for " about eight feet," read seven and a half feet.

The March nnmber of the Journal, which was passed over in order to come up widi Qit train, will be

issued and sent out with the number for July, and thus be again even with our cosh subscribers, when
—it cannot be doubted—others will make matters even with us for the past, and right for the future—

in advance. Good fuel, and plenty of it, is essential to attiiin high velocities with the Locomotive—
so also, is it important to the future success and improvement of this Journal, that arrearages .should

be liquidated, and none be allowed hereafter, to arise.

After a retirement of three years from all connection with its concerns,

the undersigned again resumes his former station, in connection with his late

associate, Mr. Geo. C. Schaeffer, as Editor and Publisher of the Railroad

Journal, and Mechanics' Magazine. His retirement was from necessity,

and a source of deep regret ; his return is from choice, and, in the hope of

contributing in some degree to make the Journal useful to the cause for

which it has so long labored, highly gratifying to him.

The Journal, on its first appearance, January 1st, 1832, was cordially and

generously greeted by the press throughout the country ; and also by gentle-

men connected with the few railroads then under construction ; and, notwith-

standing the oddity of its title, and the doubts of many as to the possibility

of finding materials even to give a tone to its pages, much less to fill them, its

course for several years was onward ; but the great fire of December 1835,

and the general depression of business for several years past, has borne

heavily upon it. It has, however, been continued until the present period,

from whence it is believed that we may look forward to more prosperous

times : and to a gradual but certain extension and improvement of the rail-

road system ; and it is now designed to make an efibrt to extend the circula-

tion of the Railroad Journal, and increase its usefulness, by reducing the

frice, stereotyping its pages, and issuing it punctually.

To insure the success of the Journal under the new arrangement, a re-

newal of the courtesies of the Press and the friendly efforts of those interes-

ted in, or connected with, the works of internal improvement and the me-

chanic arts, throughout the country are respectfully solicited, and will be

duly appreciated. ? K* «. D. K MINOR.
New York, May, 1843.
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DETERIORATION OF WROUGHT IRON AXI^ES.

Since the Paris railroad accident, much discussion has arisen as to the

character of iron and mode of manufacture of axles. It is contended that < ,

those axles which have broken apparently from a flaw in the iron, have

in reality become changed throughout their mass—that the fibrous structure

of wrought iron is changed in course of time into a cristalline and brittle "

grain—and that these changes occur in the best made axles, and in the best

quality of iron, and that they arc produced by loiig continued usa

How far these assertions are correct it is difficult to say, the interest of

manufacturers is to shorten as much as possible the period during which an

iixle can be worked with safety ; on the other hand it is probable that the

consumers are willing to believe that the longest possible period that can be

named is more near the truth. Some of the statements made . in foreign

Journals are evidently influenced m the maimer first named. Still we should

be cautious about denying that any change of this kind does take place, as

it is well known that a similar gradual passage to the cristalline structure is

Icnomi to take place in other metals and in alloys. It is not unlikely that

the vibration throughout the iron, caused by the constant jar of passing^ over

the rails, may produce this change with rapidity. r

A writer in the Civil Engineer and Architects Journal gave in confirma- .

tion of this theory the statements of a French manufacturer of great expe» >

j"ience. This gentleman has arrived at the conclusion that an axle can only

safely run about 75,000 miles ; after that lime it is his constant practice to

take it out, place it between two new bars of iron, and weld the whole to-

gether into a new axle. He also states that when paved roads are passed

over, the distance run is not so great to produce the same eflects, and that

according to his experience the wear of the collar is a direct measure of the .

length of time during which the axles may be considered safe.

From the statements which may at least be considered as not far from the ''.

truth, we may infer that the character of the road will greatly influence the
.

duration of the axles—diat a finn, hard and mn'ielding structure will cause
'
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tiieir more rapid deterioration, while a more elastic road, if well laid and

constantly kept in repair, may allow of their use for an indefinite period.

It is to this cause that we attribute the want of coincidence of the experience

of this country and that of Europe. That a time \yill arrive, beyond which

it will not be safe to use an axle, no matter how favorable the structure of

the road, there can be no doubt—the only question is, what this time may
be. The experience of many years will probably be required to determine

the question.

The want of precise information upon this point, need not, however, de-

ter us from attempting to prevent or retard such changes in iron. The man-

ner in which this may be accomplished can only be ascertained by experi-

ment, yet useful suggestions may be made derived from correct reasoning

upon well ascertained facts, or from the small amount of experience now in

our possession. The most simple suggestion which has been made is this.

The same alteration takes place under the influence of heat improperly ap-

; plied, it is therefore a question whether the electrid<?y or magnetism develop-

ed by friction may not be in son« measure the agent in prodHcing a cris-

talline structure. It is proposed, therefore^ to reverse the motion of the

«xle so as to prevent this action, or rather that the eflfects produced by mo-

tion in one direction may be neutralized by motion in the other direction.

Another proposal which we have to make, is that, the axle should be load-

ed with pieces of iron or lead fastened upon it at one or more points, and

that the position of these should be from time to time changed ; by this

means the direction and force o( the vibrations will never be the same for

any great length of time, and the cristalline texture may thus be prevented

from assuming that regularity of grain which renders the mass brittle.

Since writing the above, we have obtained a copy of the paper of Mr,

Charles Hood upon this subject, which seems so much to the purpose that

we insert the whole of it.

CHANGES INDUCED IN THE STRUCTURE OF IRON SUBSEQUENT TO BANUFAG-
TUBE. BY CHARLES HOOD, ESQ., F.R.A.S.

The important purposes to which iro» is applied have always rendered it

a subject of peculiar mterest ; and at no period has its importance been so
general and extensive as at the present time, when its appncation is almost

daily extending, and there is scarcely anything connected with the arts, to

which, either directly or indirectly, it does not in some degree contribute.

My object in the present paper is to point out some peculiarities in the habi-

tudes of iron which appear almost wholly to have escaped the attention of
scientific men ; and which altho«gh in some degree knoAvn to practical me-
chanics, have been generally considered by them as isolated Hicts, and not
regarded as the results of a general and important law. The circumstan-
ces, however, well deserve the serious attention of scientific men, on ac-

count of the very important conseauences to which they lead. The two
great distinctions which exist in malleable wrought iron, are known by the

names of " red-short" and « cold-short" qualities. The former of these com-
prises the tough fibrous iron, which generally possesses considerable strength

when cold ; the latter shows a bright crystallized fracture, and is very brit-
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lie when cold, but works ductile while hot. These distinctions are perfect-

ly well known to all those who are conversant with the qualities of iron

;

but it is not generally known that there are several ways by which the tough
red-short iron becomes rapidly converted into the crystallized, and by this

change its strength is diminished to a very great extent.

The importance which attaches to this subject at the present time, will not

I think, be denied. The recent accident on the Paris and Versailles rail-

way, by which such a lamentable sacrifice of human life has occurred,

arose from the breaking of the axle of a locomotive engine, and which axle

presented at the fractured parts the appearance of the large crystals, which
always indicate cold-short and brittle iron. I believe there is no doubt how-
ever, that this axle, although presenting such decided evidence of being at

the time of this accident of the brittle cold-short qualitj'-, was at no distant

period tough and fibrous in the highest degree. I propose, therefore, to

show how these extraordinary and most important changes occur, and shall

point out some at least of the modes by which we can demonstrate the truth

of this assertion by actual experiment.

The principal causes which produce this change are percussion, heat, and
magnetism ; and it is doubtful whether either of these means per se will pro-

duce this effect ; and there appear strong reasons for supposing that, gener-

ally, they are all in some degree concerned in the production of the (Serv-
ed results.

The most common exemplification of the effect of heat in crystallizing

fibrous iron, is by breaking a wrought iron furnace bar, which, whatever
quality it was in the first instance, will, in a short time, invariably be con-

verted into crystallized iron ; and by heating, and rapidly cooling, by quench-
ing with water a few times, any piece of wrought iron, the same effect may
be far more speedily produced.

In these cases we have at least two of the above causes in operation—heat

and magnetism. In every instance of heating iron to a very high tempera-

ture, it undergoes a change in its electric or magnetic condition; for, at

very high temperatures, iron entirely loses its magnetic powers, which re-

turn as it gradually cools to a lower temperature. In the case of quench-

ing the heated iron with water, we have a still more decisive assistance from
the electric and magnetic forces ; for Sir Humphry Davy long since point-

ed out (Chem. Phil., p. 138) that all cases of vaporization produced nega-

tive electricity in the bodies in contact with the vapor—a fact which has

lately excited a good deal of attention, in consequence of the discovery of

large quantities of negative electricity in effluent steam.

These results, however, are practically of but little consequence ; but the

effects of percussion are at once various, extensive, and of high importance

We shall trace these effects under several different circumstances.

In the manufacture of some descriptions of hammered iron, the bar is first

rolled into shape, and then one-half the length of the bar is heated in a fur-

nace, and immediately taken to the tilt-hammer and hammered ; and the

other end of the bar is Jieated and hammered in the same manner. In or-

der to avoid any unevenness in the bar, or any difference in its color, where

the two distinct operations have terminated, the workman frequently gives

the bar a few blows with the hammer on that part which he first operated

upon. That part of the bar has, however, by this time become comparative-

ly cold ; and if this cooling process has proceeded too far when it receives

this additional hammering, that part of the bar immediately becomes crys-

tallized, and so extremely brittle that it will break to pieces by merely throw-

ing it on the ground, throiiglvall the rest of the bar will exhibit the best and
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toughest Quality imaginable. This change, therefore, has been produced by
percussion (as the primary agent,) when the bar is at a lower temperature

than a welding heat.

We hear see the effects of percussion in a very instructive form. And it

must be observed that it is not the excess of hammering which produces the

effect, but the absence of a sufficient degree of heat at the time the hammer-
ing takes place ; and the evil may probably be all produced by four or five

blows of the hammer, if the bar happens to be of a small size. In this case

we witness the combined effects of percussion, heat, and magnetism. When
the bar is hammered at the proper temperature, no such crystallization takes

Elace, because the bar is insensible to magnetism. But as soon as the bar

ecomes of that lower degree of temperature at which it can be affected by

magnetism, the effect of the blows it receives is to produce magnetic induc-

tion ; and that magnetic induction and consequent polarity of its particles,

when assisted by further vibrations from additional percussion, produces a

crystallized texture. For it is perfectly well known that in soft iron, mag-
netism can be almost instantaneously produced by percussion ; and it is pro-

bable that the higher the temperature of the bar at the time it receives the

magnetism, the more likely will it be to allow of that re-arrangcment of its

molecules which would constitute the crystallization of the iron.

It is not difficult to produce the same effects by repeated blows from a

hand-hammer on small bars of iron ; but it appears to depend upon some-

thing peculiar in the blow, which, to produce the effect, must occasion a

complete vibration among the particles in the neighborhood of the part

which is struck. And it is remarkable that the effects of the blows in all

cases seem to be confined within certain limited distances of the spot which
receives the strokes. Mr. Charles Manby has mentioned to me a circum-

stance which fully bears out this statement. In the machine used for blow-

ing air at the Beaufort iron works, the piston rod of the blowing cylinder,

for a considerable time, had a very disagreeable jar in its motion, the cause

of which could not be discovered. At last the piston rod broke off quite

short, and close to the piston ; and it was then discovered that the key had

not properly fastened the piston and rod together. The rod, at the fracture,

presented a very crystallized texture ; and as it was known to have been

made from the very best iron, it excited considerable surprise. The rod

was then cut at a short distance from the fracture, and it was found to be

tough and fibrous in a very high degree—showing what I have already

pointed out, that the effects of percussion generally extend only a very short

distance. In fact, we might naturally expect, that as the effect of vibr/tion

diminishes in proportion to the distance from the stroke which produces it,

so the crystallization, if produced by this means, would also diminish in the

same proportion. The effect of magnetism alone may also be estimated

from this circumstance. The rod would of course be magnetic throughout

its whole length, this being a necessary consequence of its position, indepen-

dent of other circumstances ; but the necessary force of vibration among its

particles only extended for a short distance, and to. that extent only did the

crystallization proceed. The effect of magnetism in assisting the crystalli-

zation, I think it unnecessary to dwell upon, as the extensive use of galvan-

ic currents in modern times has fully proved their power in crystallizing

some of the most refractory substances ; but by themselves they are unable

to produce these effects on iron, or at least the operation must be extremely

slow.

Another circumstance which occurred under Mr. Manby's observation,

confirms generally the preceding opinions. A small bar of good tough iron

. :
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was suspended and struck continuously with small hand hammers, to keep

up a constant vibration. The bar, after the experiment had been continued

for some considerable time, became so extremely brittle, that it entirely fell

to pieces under the light blows of the hand hammers, presenting throughout

its structure a highly crystallized appearance. '

The fracture of the axles of road vehicles of all kinds is another instance

of the same hind. I have at different times examined many broken axles of

common road vehicles, and I never met with one which did not present a
crystallized fracture ; while it is almost certain that this could not have been
the original character of the iron, as they have frequently been used for

years with much heavier loads, and at last have broken, without any appa-

rent cause, with lighter burdens and less strain than they have formerly

borne. The effects, however, on the axles of road vehicles are generally

extremely slow, arising, I apprehend, from the fact that, ahhough they re-

ceive a great amount of vibration, they possess a very small amount of mag-
netism, and are not subject to a high temperature. The degree of magnet-

ism they receive must be extremely small, from their position and constant

change with regard to the magnetic meridian, the absence of rotation, and
their insulation by the wood spokes of the wheels. Whether the effects are

equally slow with iron wheels used on common roads, may perhaps admit of

some question. With railway axles, however, the case is very different. In

every instance of a fractured railway axle, the iron has presented the same
crystallized appearance ; but this effect, I think, we shall find is likely to be
produced far more rapidly than Ave might at first expect, as these axles are

subject to other influences, which, if the theory here stated be correct, must
greatly diminish the time required to produce the change in sortie other

cases. Unlike other axles, those used on railways rotate with the wheels,

and consequently must become, during rotation, highly magnetic. Messrs.

Barlow and Christie were the first to demonstrate the magnetism, by rota-

tion, produced in iron ; which was afterwards extended by Messrs. Her-

schel and Babbage to other metals generally, in verifying some experiments

by M. Arago. It cannot, I think, be doubted that all railway axles become
from this cause, highly magnetic during the time they are in motion, though

they may not retain the magnetism permanently. But in the axles of loco-

motive engines, we have yet another cause which may tend to increase the

effect. The vaporization of water, and the effluence of steam, have already

been stated to produce large quantities of negative electricity in the bodies in

contact with the vapor ; and Dr. Ure has shown (Jour, of Science, vol. v. p.

106) that negative electricity, in all ordinary cases of crystallization, in-

stantly determines the crystalline arrangement. This, of course, must affect

a body of iron in a different degree to that of ordinary cases of crystalliza-

tion ; but still we see that the effects of these various causes all tend in one

direction, producing a more rapid change in the internal structure of the iron

of the axle of a locomotive engine than occurs in almost any other case.

Dr. Wollaston first pointed out that the forms in which native iron is dis-

posed to break are those of the regular octahedron and tetrahedron, or

rhomboid, consisting of these forms combined. The tough and fibrous char-

acter of wrought iron is entirely produced by art; and we see in these chan-

ges that have been described an effort at returning to the natural and primal

form—the crystalline structure, in fact, being the natural state of a large

number of the metals ; and Sir Humphry D^vy has shown that all those

which are fusible by ordinary means assume the form of regular crystals

by slow cooling.

The general conclusion to which these remards lead us, appears, I think,

JV
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to leave no doubt that there is a constant tendency in wrought iron, imder

certain circumstances, to return to the crystallized state ; but that this crys-

tallization is not necessarily dependent upon time for its development, but is

determined solely by other circumstances, of which the principal is undoubt-

edly vibration. Heat, within certain limits, though greatly assisting the Ra-

pidity of the change, is certainly not essential to it ; but magnetism, induced

either by percussion or otherwise, is an essential accompaniment of the phe-

nomena attending the change.

At a recent siuing of the Academy of Sciences at Paris, M. Bosquillon

made some remarks relative to the cause of the breaking of the axle on the

Versailles railroad ; and he appears to consider that this crystallization was

^ the joint effect of time and vibration, or rather, that this change only occurs

after a certain period of time. From what has here been said, it will be

apparent that a. fixed duration of time is not an essential element in the ope-

ration : that the change, under certain circumstances, may take place instan-

; taneously ; and that an axle may become crystallized in an extremely short

period of time, provided that vibrations of sufficient force and magnitude be

communicated to it. This circumstance would point out the necessity for

preventing as much as possible all jar and percussion on railway axles. No
doubt, one of the great faults of both engines and carriages of every descrip-

tion, but particularly the latter, is their possessing far too much rigidity ; thus

increasing the force of every blow produced by the numerous causes inci-

dental to railway transit, by causing the whole weight of the entire body in

. motion to act by its momentum, in consequence of the perfect rigidity of the

. several parts, and the manner of their connection with each other, instead

of such a degree of elasticity as would render the different parts nearly in-

dependent of one another in the case of sudden jerks or blows ; and which
rigidity must produce very great mischief both to the road and to the machin-

ery moving upon it. The looseness of the axles in their brasses must also

be another cause which would greatly increase this evil, r^' i.i iFi^v^rvi*:: .i?:

Although I have mare particularly alluded to the change in the internal

structure of iron with reference to the effects on railway axles, it need scarce-

ly be observed that the same remarks would apply to a vast number of other

cases, where iron, from being more or less exposed to similar causes of ac-

tion, must be similarly acted upon. The case of railway axles appears to

be of peculiar and pressing importance, well deserving the most serious con-

sideration of scientific men, and particularly deserving the attention of those

connected with railways, or otherwise engaged in the manufacture of rail-

way machinery, who have the means of testing the accuracy of the theory
here proposed ; for if the views I have stated be found to harmonize with
the deductions of science, and to coincide with the results of experience, they

j

may have a very important effect upon public safety. It may be observed
on the other hand, however, that at the present time all railway axles are
made infinitely stronger than would be necessary for resisting any force they
would have to sustain in producing fracture, provided the iron were of the
best quality ; and to this circumstance may perhaps be attributed the compa-
rative freedom from serious accidents by broken axles. The necessity for

resisting flexure and the effects of torsion, are reasons why railway axles -

never can be made of such dimensions only as would resist simple fracture

;

but it would be very desirable to possess some accurate experiments on the
strength of wrought iron in different stages of its crystallization, as there
can be.no doubt that very great differences exist in this respect ; and it is

probable that in most cases, when the crystallization has once commenced,
,

the contmuance of the same causes which first produced it goes on continu-
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ally increasing it, and thereby further reducts the cohesive strength of the

iron

PROFESSIONAL EMPLOYMENT.

There are several very common misapprehensions in regard to Civil En
gineers which we conceive to be the cause of much loss, to the profession

of employment, and to the public of valuable services, obtainable at not

greater cost than the less valuable substitute commonly resorted to. It is of

the highest consequence to the profession that these errors should be correct--

ed fully and promptly. .. .......v ... . , ,

The public estimate of the proper sphere of engineering duty, is limited

to the construction of railroads, canals, and sometimes, bridges. The con-

struction, as well as the laying out of common roads, the building of piers,

wharves, sea-walls, etc., of the large majority of bridges, of large edifices

whose strength depends entirely on the disposition of material—all these,

and many other labors belonging properly and exclusively to the profession

of civil engineering, are almost universally assigned to those who should

not be permitted to venture beyond the mechanical duties of constructicoi un-

der some competent superintendance.

In bridges, and other large structures, it is customary to employ no other

engineer than the builder, constructor or contractor himself. The impropri-

ety of this proceeding would, we should think, he so manifest that no one ccm-

sulting his own interest would attempt it. That the same person should,

both plan the work and construct it, and thus become a judge of his own

performance is a most imusual mode of doing business.

The popular mistakes upon this point, have arisen from the constant de-

mand for engineers upon our railroads and canals having until recently al-

lowed no opportunity for their employment upon other works—even if it

had been desired. We should not think there could be"any doubt as to the

capacity of a properly instructed engineer. The nature of his profession is

such that he is compelled to pay attention to many and diverse modes of con-

struction, and to the general applications of physical science. In fact the

education of a civil engineer embraces the full consideration of all the arts

•of construction, and he is therefore a better projector of huilding than either

a carpenter or a mason. ,,.- ,,
--

The unfrequent employment of our own civil engineers in other than

w^orks of public improvement, has in a measure arisen from the vast num'-

bers of needy adventurers from abroad who have hitherto forced themselves

into all situations of this kind. Men unknown at home, have pretended to

instruct the whole profession in this country—and in several instances it has

been shown that these very men have never been previously employed in

any other than subordinate situations, such as do not even require any ac-

quaintance with the profession of those by whom they are employed.

The results of this, practice have been doubly disadvantageous, by exclu-

t
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ding our own engineers from employment, and also by throwing discredit

upon the very name of civil engineer.

At the present time when but few railroads or canals are in process of

construction, a large number of well informed and capable civil engineers

are without anything to do. The resort to such men for advice, would not

only be employment to them, but profit to those consulting. This subject is

deserving of consideration by alt parties. If much skill and intelligence

now remains unemployed and may by any arrangement be brought into use,

this certainly would be a public benefit, as well as an individual accomo-

dation.

r--
PRACTICAI. REMARKS ON BLAST TURXACES. BY GEO. THOMSON, ESQ., MINING

ENGINEER.

[Read before the GIsisgow Philosophical Society, 4th January, 1S43.]

There is a manifest absence of anything like correct principle in iron

smelting ;
and although the reduction of ore by cementation may be an easi-

ly explained operation, yet, the peculiar combinations brought to bear in the

blast furnace, seem to present a problem which chemical science is as yet

unable to explain.

In the attempted solutions of the problem, a too limited number of facts

have been generally considered, and generalizations attempted, from facts

bearing partially on unvaried conditions. Following the system of induc-

tion, if a true principle is only to be attained through the medium of facts

in every variety and under every possible condition, the object may be assist-

ed, in some measure, by my laying before the society a few facts which have
come under my own observation, and may be peculiar. The results given
are divided into three principal conditions ; viz., 1st, as respects the direct

influence, ceteris paribus, of different material. 2d, influence of shape and

a size. 3d, influence of blast, as to diffusion, pressure, or quantity.

1st, Influence of material.—Although all the materials used in smelting
have a certain influence ; it is the coal which gives the most extraordinary

results as respects " yield." A few results of various coals are therefore

collected into the following table from my own irmncdiate obser\-ation. The
word " yield," is used to denote tlie comparative quantity of coals used in

the furnace, to produce, or to smelt a ton of iron. In the table, the weekly
quantity of iron given, as produced by hot blast, is small in comparison with
what is now made at most furnaces

;
yet these are the more correct compar-

ative results, having been attained with like conditions of size shape, num-
ber of tweres, etc. Since that time, the shape and size of furnaces have
been materially altered, as well as other conditions, and the make greatly

; increased.

Referring to the table, the first three coals are found in the samo coal-field

and at no very great depth from each other. The cold blast results of these
came directly under my own observation, and are taken from several years'

work ; the hot blast results are from a neighboring work, and subject to si-

milar conditions in almost every respect. Here, then, in the same coal-field

are three difl!erent coals, which, when under similar conditions with cold
blast, give very different results

;
so much so, as to have taken nearly twice

as much of one kind of coal to make a ton of iron as of another (yard coal

6^ tons, clod coal 3 tons ;) but when the hot blast is applied, we find they
are very nearly assimilated, so that, upon the coal which works best with

;
cold blast, that application has scarcely any eflTect, while on the inferior coal

it has a most surprising one. -ri> .^nt, ?'
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The two next coals in the table from the Wolverhampton coal fieltL show

ti similar result The sixth and seventh, or the last two coals of table No.

1, belong to North Staffordshire—^the district of the " Potteries." There

my results are also given from a direct personal observation of several years

;

and I do not think I err in saying, that the materials of this district, taking
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coal and ironstone together, are the worst in the kingdom for iron smelting.

The coals given are compared under precisely similar conditions both with

cold and hot blast, and although obtained from the working of a very small

furnace, (only 32 feet high,) the comparative results will not be affected

thereby. They lie very close to each other, being merely separated by a

stratum of shale a few feet in thickness, often less, and, consequently, show
how great a difference occurs, not only in different districts, but within a few

yards, vertically, of the same field. >

' With modifications of the shape, and increase of size, (to which we shall

attend more particularly under that head,) we were,ultimately able to work
No. 6, ash coal, in the furnace, without coking, and at a consumption of

only 2^ tons to the ton of iron, with a make of upwards of 70 tons a week
;

but No. 7, rider coal, although these conditions altered the make considera-

bly, and the yield slightly, we were never able to work without coking

;

again and again we tried to do so by commencing with a small quantity,

and gradually increasing it, but in vain ; every increase of this coal to the

burden, without coking, was followed by a decrease of yield, make, and
quality.

As regards ironstone, the effects of different qualities are not so striking

as those of coal, with respect to yield, but they have a great influence on
the quality of the iron produced. For instance, that which is known as

the Shropshire pcnnystone—a peculiar kind of argillaceous ironstone found

in small nodules imbedded in a stratum of indurated clay—and containing

about 30 to 35 per cent, of iron, is supposed to give the peculiar strength

and toughness to the Shropshire pig iron. When another ironstone, (silice-

ous) locally termed " crawstone," which is found partially stratified in a bed

of sandstone rock, is mixed with the pennystone, even in proportion of 1 to

10, the effect is very observable in making the iron much more fluid, altho'

it retains its stoutness. Again the effect of the " red ore" of Cumberland, or

peroxide of iron, mixed wnth argillaceous, or other ironstone, is well known
;

it adds in every case very materially to the strength of the iron, and the ef-

fect is especially so with the hot blast: Forge cinder, which is a protoxide

of iron, mixed with silecious, or other foreign matter, has a directly contra-

ry effect both with cold and hot blast,—so much so, indeed, that I have seen

hot blast iron which had been made with a large proportion of " cinder," so

weak as to break into several pieces when dropped on the ground from the

height of a couple of feet. I may here remark, that it is not surprising that

we should hear so many conflicting opinions on the strength of hot blast

pigs, by those who only quote results without considering the conditions

which affect them.

These results on the quality of iron by the use of different kinds of iron-

stone are very general, but such effects are well know, and are constant

;

and when we consider that there is only one kind of iron, in fact, surely it

is worthy the attention of the scientific to inquire whence arise such differ-

ences, and how they should be produced by a simple mixture of " red ore,"

or of " forge cinder."

3d, Influence of shape and size.—We now come to a few results connec-

ted with the shape of furnaces
;
and on this point there seems to be at differ-

ent times a ruling fashion. At the time of making the experiment to which
I fliiall first refer, which was before the hot blast had been brought into no-

tice, the prevailing fashion in England was to make the furnaces as narrow
as possible, both at the " neck," or filling place, and at the " hearth." The
furnace on which the experiment was -made was at Lightmoor, in Shrop-
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ishire, the sliape and size of which is represented in fig. No. 1. It worked
worse than any of the others with the

,
same coal, which was a mixture of those

already referred to in table I • and tb«

only difference of its shape, compared with

the others, is in being about 6 to 9 inches

wider at the boshes, and three feet less in

height

This furnace consumed about 5 tons of

coals in producing a ton of iron, and made
only about 40 tons per week The altera- «

tion made upon it was very simple to ap-
'

pearance, consisting only of widejiing the

top from 3 feet, to 5 feet diameter, and car-

rying that width perpendicularly up 6 feet

higher ] also placing two filling holes, one
on each side, over tweers, instead of one
jn the middle, merely, as it were, placing '

a cylinder of 5^ feet diameter and 6 feet

high upon the top.

Sinjple as the alteration appears, however, it was followed by very extra-

ordinary results ; the moment the charge arrived at the bottom, the iron.

from hard forgo, became fine No. 1. The burden was accordingly increas-

ed from time to time, until this furnace with the same material and same
blast, made 60 tons per week of good forge pigs, with a consumption of

only 34- tons of coal to a ton of iron. The result is not attributaWe to the

widening and double filling holes alone
; for the effect Avas repeatedly tried

by filling holes at the original height dircctU" under the upper ones, and in

every case we had to take burden off to mate an equal quality, thereby re

ducing both the quantity and the j-ieid.

Mr. Gibbons, of Corbyns Hall furnaces, near Dudley, has arrived at very

striking results with cold blast, by alteration of shape and increase of size.

He states in his publication on the subject, that he aa as led to the idea by ob-

serving the well known fact, that furnac*,^. esp( cially cold Rast ones, scarce-

ly ever come into full work until six mouths after they have been blown in
;

and also, that every year, so long as the •• boshing"' oi ihe furnace is not

wholly gorte, they improve their work both in yield and in quantity ; further,

in observing that furnaces, wIkh blown o?jt, although they had not been

working for more than si.K or eight moiiths, were materially altered from

their original shape. By studying the natural sliape, as it might be termed,

he has arrived at an improved form.
\

This improved furnace (fig. 2,) has more than [double the capacity of his

original one, the dimensions of which wen- 8 ftxt Avide on the hearth, 3^ feet

at the boshes, 12 feet at the belly, and 4 fixt at the top. The height from
the hearth to the boshes C feet, from the boshes to the belly 8 feet, total

height, 45 feet ; aiid the larger content is in the upper half—the top is 8 feet

diameter, and there are four filling holes. The greatest produce of his ori-

ginal furnace he states to have been 74 tons per week, while that of the im-

proved one has reached 1 15 tons in one week. This is by cold blast, wtth

Si density of only 1 lb. 13 oz. per inch at the twere.

Mr. Gibbons' opinion, like that of many others, is, that with the hot biaat

the shape or the size has very little effect] but that this is not the case iS

wow well knowiL • ^



204 Raifroad Notices.

i)

2d, Influence of Blast.—In cold blast

workingj some practical men hold that the

density of the blast should not exceed 2
lbs. to the inch, while others work it as

high as 3 lbs. to the inch, or even more.

In re-smehing also in the cupola, many
prefer the fanners, which give a much sof-

ter blast than the old method of the cylin-

der ; whiie otliera, after having tried the

fiinners, have returned to the original and

stronger blast of the cylinder. We can-

not suppose that this is altogether fancy or

prejudice ; I have no- doubt tliat the differ-

ences of the material subjected to the blast

is the cause, in a great measure, of swcb

opposite results.

At Lightmoor,. the various requirements

of blast to make the best yield, with the

different coals, were striking ;
coal No. 1^

(of table I.,) which is the best, required a

considerably less dense blast than the infe-

rior, No. 2, (coal yard.) Indeed, blast,

either in volume or pressure, seemed to be

of little consequence to the working of the

clod coal, from l-^ lbs. to 2J lbs. to the

inch, the y{(i\A mtis not affected, the only

difference being a slight increase of quantitj-. Nor did difilising the blast

by a number of tvveres seem to make a material difference. It is a fact that

with this coal, and a furnace of ordinary dimensions, 60 tons of iron have
been made in a week by one blast pipe only, the muzz-le only 3 inches di-

ameter, or 9 circular inches of blast.

On the other hand, the inR-rior, or, as they are called there, the " sulphu-

ry" coals, required a highly c'ompressed blast to bring them to their best

yield—one uader 2.^ lbs. to the inch g-ave very inferior results ; compare
this with Mr. Gibbons' result, hi"? materials seem well adapted for cold blast

working, and we find d( nsity of Mast not a great object to them. 1 lb. 13
oz. only was his d( nsity at tweres, and this continued the same ahheugh he-

doubled the capacity of his furnace.
[To b» cAiitiiiuad.]

KAif,RO.\i) iti:ms.

XJtica and Schevf^tady railroad.—The old board of Directors are re-

elected. Erastus Corning, I^'esident. . .
.

Meeting of stockhohhrs of Norn-ich and Worcester railroad.—The an-
nual meeting of the stockholders of this road took place in this city yester-

day. The meeting was large and the action upon the various subjects

which came vrp harmonious. The treasnrer's report shows a very decided
and important improvement in the affairs of the company since the last an-
nual meeting- The most impo^•tant question acted upon was that of the ex-

tension of the road down the river to a point near the sound. By an almost
perfectly unanimous vote, it Vf-as rt solved thus to extend the road, and we
presume the Avork will be commenced forthwith. The precise point to
whidi the extension shall be made, is not yet fixed upon, the matter having
beeu referred to a committee to examine and report hereafter.

Daniel Tyler was re-elected president.

—

Norwich Courier. ^A



Hartford and Springfitld Railroad. $06
it

"The following gentlemen were on Monday unanimously elected directors

of the New Jersey railroad and traiisportation company for the ensuing
year :

—

J. S. Darcy, Adam Lee, Stephen Whimey, John P. Jackson, John
Acken, J. Phillips Phoenix, D. S. Gregory, Wm. S. Johnson, Abraham G,
Thompson.

—

N. Y. American.

The United States steamer U/iion.—^The Ckiurier and Enquirer of June
3d says :

" This new national steamer, on the plan of Lieut. Hunter, arri-

ved in our harbor on Thursday, and, we are proud to say, has completely
demonstrated the feasibility and superiority of this invention over all others.

We were among those who doubted its success ; and yet we feel assured

that there is no individual in the country who more sincerely rejoices than
we do in this practical triumph of Mr. Hunter in securing to his country
and to the world a steam vessel which, al all times and under all circumstan-

ces, may be exposed to an enemy's fire without danger to her w^heels. We
are pleased to hear that Mr. Hunter is quite sanguine of very greatly in-

creasing the speed of the next vessel to be built upon the same plan."

Charles L. Schlatter^ Esq^ Chief Engineer of the public works of

jj Pennsylvania, has resigned, having received an appointment from the war
.

": department, which will station him at Chicago.

* HARTFORD AND SPRn-faFIELD RAILROAD.

This long talked of railroad, is, we have evidence to believe, soon to be

completed. It eught to have been done at an earlier date. Its completion

will make the fourth railroad from the waters of Long Island Sound, con-

necting with that great mai)t, artsry—the Western railroad from Boston,

which is to be like the irun/c of a vast tree, with branches putting out in

. «very direction, reaching into every northern and western State in the Union,

X yet like the branches of a tree all pointing to a common centre, which is

BOSTON ; and, like the tree whose sap descends in the autumn through the

trunk to the roots, and ascends again on the return of mild breezes in the

. spring to the hranches, so will flow a vast amount of business to and from

that enterprizing and calculating city, which has hitherto, and Avould always

' have come to New York, if her capitalists, her business men, and her poli-

: iiciaris had possessed a tithe -of the public spirit and far reaching sagacity

which has characterized the course of the Bostonians. Boston has never,

like New York, made herself ridiculous by opposing every, or any public

work which in the remotest degree would add to her business, or increase

her wealth and population ;
but on the contrary, her citizens have been al-

ways ready both i:idividually and collectively, to encourage and aid those in

other places who Avere willing to risk th^ir capital in the construction of

,** public works pointing Uwards Boston; having the sagacity to see that no

:; ; work of tlie kind could be put into operation without benefiting their own
city. But how has it been, nay, how is it even now with New York 1

V Have her citizens, with their immense wealth, with nearly as many houses

'': and ships and steainboa>is^ as Boston has inhabitants, given even a listening

' €ar to those who for many years have labored and struggled to open an
' easy, direct, and always available communication with the interior ; and sus-

cained the few Ji^lj!^ ^ jS^ early day projected the two noblest avenues that
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could be constructed from her busy streets it>»rtk and tcestward^ to connect

with the canals, (or, as her onc^ leading; citizens denominated them " Clin-

totis ^^ ii/cAe*,") and with the vast lakes of the west ? Never. A few,

only of her intelligent and wealthy citizens have ever given these important

works the benefit of their counsels and the aid of tl»eir means, and even many

of these became disheartened, after having made a noble effort deserving a

better result, and gave up in disgust at the appathy, the folly, or the short-

sightedness of their flllow citizens ; htnee it is. that with a population of

nearly 350,000, she can only boast I of a single railroad, buih by her citi-

zens, and terminating" in her streets, of the astonishing length of—^not like

Boston with a connection or web oi" railroads of twelve hundred miles, but

of

—

aboui ticelve miles ! ! ?

*Tis true her citizens have aided in constructing a number of railroads

besides the Harlem road ; there is the Paterson road of 14 miles, the Sche-

nectady and Saratoga road a little longer thaii either of the others named,

and the Stonington road, and the Long Island road, making a total of about

one hundred and sixty milts, and perhaps they have aided ia the construc-

tion of others at a distance some of which have not been completed, and

where there was no possibility of immediate benefit to this city when com-

pleted, unless the city is benefitted by the game of shuttle-cock, so much
played in Wail street with railroad stocks by a class of gentlemen who ap-

parently grow rich by the game rather than by the produce of the roads.

Had siJund policy and good judgment directed the expenditure of the ca-

pital invested by our eitizena in railroads of comparative insignificance, we
should now have the benefit of two main lines of railroad north and wesi

from this city, reaching the Canadas and the great lakes, which would even-

nially hare their numerous branches penetrating almost every county in the

State, and other States, thro<igh whicli New York merchants and cartmeft

and owners of real f stalo would derive a large portion of the benefits of an
immense business which will now find an outlet at Boston, and to which

her citizens are richl}' entitli d by their sagacity and public spirit

The city of New York has b«'en playing shuttle-cock with fancy stocks

and politics, while Boston has labored at the oar and the anvil until she has

spreerfT herself all over tlie comitry, or brought the distant country to her

yery doors by meaiis of her iron Avays.
•r*" ^|«' ;«t<"-»:i¥^fiir^

I,OW FAltrS ox RAILWAYS.

The directors of the Boston and Providence railroad, have passed a vote
to reduce the price of fare on the road on -he 17th, one-third from the usual
rate. The present price of fare from Boston to providence, 41 miles, is

$1 60. Reduced one-third, it will be $1 ; or two and a half cents per mile
This rate per mile, may, we think, be safely assumed as the rate which will

yield the largest revenue tcr railways in this eountry. If adopted on the rail-

ways from Troy to buffalo, it would reduce the price of a passage bet\veen the

two cities to about $7 50 ; which is indeed, the price now paid in the second
class train, in which passengers are transported like cattle in long low boxes,

'

with here and there an aperture to admit Ught and air, but no glass windows

.
.-

»

.^r
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to admit light and exclude air, when necessary. Should the severar railway

companies which control the railways from Schenectady to Buffalo, put these

roads in first rate order, introduce the elegant and commodious cars used on

the Schenectady and Troy, and on every other well managed railway, and

reduce the fare in such cars or two and a half cents per mile ;
starting from

every stopping place with the punctuality of a chronometer, * * • they

would find their "account in it" at the end of the year. The travelling

public would be far better accommodated than it ever has been between Buf-

lalo and Schenectady, and the proprietors of the roads receive larger divi- • ^ ; ..^j

dends than they have ever received. At any rate, it is worth while for them - ; .
j"

to try the experiment * * * If railways are to be allowed a certain

monopoly, they certainly ought to be compelled to accommodate travellers

in the best manner, and at moderate prices. \U p]

' "Truth is mighty, and will prevail," and so will the system of "low '-J

fares" prevail, as the recent course of the Boston and Providence railroad

company (an account of which Ave find in the Troy Whig,) indicates. One

dollar from Boston to Providence will be found a fair rate, and $7,50 or $8
from the Hudson to lake Erie, should insure good accommodations, good

attention, and punctuality in departure and arrival. Railroads are designed

as much for the accommodation and comfort of travellers, as for the benefit

of capitalists and stockholders, and the increase of the former will be surely

found to promote the interests of the latter. ?. :,
j

v,^*

l?o ./• .- ^ /i VI- •
KAXLROADS IN ILLINOIS. ;:. ^;

'
'

A correspondent of the Cincinnati Gazette, travelling in Illinois, describes

the only railroad in operation thus

:

" I arrived at Springfield from Jacksonville, by railroad, distance 36 miles.

This road runs from Springfield to Meredosia, on the Illinois river ; the

whole distance is about 55 miles. They have a locomotive which leaves

Springfield every other day, and Meredosia alternate days, Sundays except-

ed. They have a tolerable pleasant passenger car attached. The fare is

$3,50 the whole distance ; the trip occupies the greater part of the day, stop-

ping both ways at Jacksonville to dine. This is the only finished railroad

in the whole State, and it is in a miserable condition—so much so that no
calculation can be made as to the time the cars will arrive ; they generally

say, " about such a time, if no accident occurs." The day I travelled on it,

they ran off the track by means of one of the iron bars being loose and in-

clining in towards the centre of the track
; not much damage was done. In

some places the iron is torn off the rails, and remains off, and they have
frequently to stop and get out to hold the end of the rail down while they

run over it The road is now in the hands of a company who have leased

it for two years, for which they pay the State $10,000. Much prejudice ex-

ists against it. I could always read a paper or book while riding in a rail-

road car, but in this instance I had enough to do to keep my hat on. The
people here, say this 55 miles of railroad has cost the State $11,000,000—
that being the amount expended on this kind of improvement, Avhile all have
been abandoned but this one short piece."

Well, if this apology of a railroad has cost the State eleven millions of

dollars, the people have only themselves to blame for it. When the subject

of internal improvemaits came up in 1832, and strenuous efforts were made

by some of her citizens to obtain means to construct a railroad, or canal

>-*;;.,>'jk': •*( . ffiV •



208 Railroads ih Indiana.—Items.

from the lake, at Chicago to the navigable waters of the Illinois, and thus

open an easy and cheap communication through the State and make it a

great thoroughfare of business and travel, the selfishness of the people would

not consent to such a measure unless there could be—as in another State we
could name—a grand system laid out to pervade the whole State, that all

might enjoy equal privileges. In short, every man, or at least every mem-
ber of the legislature, desired to have a city or a village on his owti farm,

that he might become wealthy at once ; and hence, a large number of routes

were projected, laid out, commenced, large amounts of money expended and

then abandoned ; and now complaints without number are heard from the

very persons who caused, or did not prevent, such wastefulness, such folly.

Illinois should have followed the example of New York in her early days

of internal improvement. She should have constructed her great work

through the State that other people might pay her tribute for passing and

then have rested. A State can no more waste her means with propriety on

visionary schemes than an individual, nor can she be justified in undertaking

to construct works of doubtful utility merely to quiet a set of selfish individ-

uals that they may not oppose works of vast public benefit.

IIAILKOAUS IN IA'DIAN.\. r-ii ,V?i<1 4?" V.

By the following paragraph from the Indiana State Journal, we learn

that the company organized to complete the railroad from, as we suppose,

Indianapolis to Lafayette is making some progress. This road was origin-

ally designed, we believe, to connect Michigan city with Indianapolis, and

to be continued southwardly to Madison on the Mississippi river. We have

had very little information of late in relation to the railroads and ciinals of

Indiana. Will some friend of those works and of the Journal furnish us

with an account of their present condition.

The Railroad.—By a letter from the president of the company, we learn

that the cars have commenced running to Scipio, and that that place was to

be the depot from last Monday week. In about five weeks the cars will run

some 7 or 8 miles further north. The company, although not a year or-

ganized, have expended rising $80,000 on the road, and have nearly com-

fdeted 17 miles
;
part of the grading of which, however, had been previous-

y done by the State. We understand the company to be still going ahead,

and in fine spirits.

The Troy Whig says the number of passengers carried over the Sche-

nectady and Troy railroad during the week ending June 10th, was 1932 :

averaging 276 per day, Sunday inclusive. %

Hartford and New York.—The fare between Hartford and New
York, by railroad, and also by the river, has been reduced to two dollars

and fifty cents ;

—

-fifty cents too high still.

New Railroad Project.—A correspondent of the Boston Daily Ad-
vertiser submits various statements to show the feasibility of building a rail-

road from Montreal, passing through Sherbrooke, L. C, Lancaster, the

north of the White Mountains and Conway, to Great Falls N. H., connect-

ing at the latter place with the railroads to ^o^on.
' -.^ ,-» 1.9 n^^ .-•-.4^|flC-. »J|



Circular. 209

To the Stockholders, Directors and Officers of Railroads—to Civil Engi-

neers, Inventors of Railroad Machinery, Dealers in Railroad Mate-

rials and Mathematical Instruments—and to the Editorial Corps

generally—

The undersigned, proprietors of the American Railroad Journal, take

this means of representing to those interested in the success of railroads and

internal improvements generally, the advantages afforded by their work as

an organ of communication with each other and the public, and also as an

advertising medium—this being the only work devoted to the subject in the

country—having been from its commencement favored by the communica-

tions of some of our most distinguished Civil Engineers and by the adver-

tisements of several of the most successful manufacturers, inventors of im-

provements in railroad machinery', and dealers in railroad iron in all its

forms.

Being desirous of bringing the work within the means of all who wish

to avail themselves of its pages, they have obtained new type of smaller size,

and thus are able to give three-fourths as much matter in half the number

of pages, for two dollars a year ; and as its circulation increases, we shall

increase the quantity of reading, and reduce the price, hoping by this means

to increase its usefulness, and give additional interest and value to the work.

It is the only means by which advertisements in a single paper can reach

those interested in railroads in widely distant parts of the Union, and it is

designed to include all such persons among its subscribers. 1''''?c^'V,";-

. ~f- S TO DIRECTORS AND STOCKHOLDERS OF RAILROADS '^| '^ %5'

We need not say that the greatest ignorance has hitherto prevailed among"

people generally, in regard to the profit of railroads, and their character as

an investment. It is true that, in many instances, where railroads have

been constructed to benefit particular places or persons, without regard to

other circumstances, the stock has not been found profitable, though even

here in some cases, the value of property has been increased in amount

equal to the entire cost of the road, but in almost every case, if hot in all,

where railroads have been judiciously located, economically constructed and

trcZZ managed, they have proved good investments, and we do not hesitate to

say that, within a few years, when those railroads now in course of con-

struction, shall be completed, and others made to connect them with each

other, and with canals and navigable waters, and further improvement of

machinery now in rapid progress, shall be accomplished, railroad stocks

will be found the safest, the most productive, and the favorite mode of invest-

ment. Even novir, every mile of railroad completed, adds additional value

to the thousands of miles already in use. Correct information only is re-

quired by the mass, in relation to the causes of failure, as well as to the true

state of he case where works have been properly constructed, and are judi-

ciously managed, to elevate the character of railroad stocks to the position

they are designed to occupy. And how can such information be generally

disseminated, you ask, to which we reply circulate the Railroad Journal

*

*
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widely, and thus enable us to collect, digest, and arrange in tabular form the

results of all the experience on the different roads in this country, and Eu-

rope, which will enable each company to adopt the improvements and avoid

the errors of their neighbors, and to introduce economy and method in all

their operations. As evidence of our desire to aid in the dissemination of

correct and useful information, we propose to send to railroad companies and

others interested, 25 copies of the Journal for one year, in one package, for

$30 ; and to advertise one square on the cover for $8 a-year, and longer ad-

vertisements in proportion, thus giving the Journal and a yearly advertise-

ment of a square for $10 a-year. Will you not, then, aid us in extending

its circulation ? and thereby promote the general cause— i/our own and aur

iTuerest
. We snali see. ^^^ i».i«i«*>7s«i<i«? »ft»«.-«35»»j»'

TO CIVIL EXGINEERS. " ^ u

The profession of Civil Engineers not having been organized into a so-

ciety or institute, in this country, has as yet no official organ of communica-

tion with each other, or with the public generally. Meanwhile, the pages

of the Railroad Journal have generally been resorted to for this purpose,

and for a period of several years a good proportion of the professional pa-

pers which have been published have appeared therein. The circumstances

of the times having made the necessity for such an organ greater than ever,

it is respectfully urged upon Civil Engineers generally, to favor this work

with articles of information, or discussion, on some of the important topics

upon which it is desirable to obtain an exchange of opinion. When cuts or

diagrams are necessary to illustrate their subjects, if not too costly they

will be procured at the expense of the proprietors. As one, among many

reasons for favoring this work, we may mention that the important subject

of the employment of professional labor upon many legitimate objects other

than railroads and canals, can be successfully advocated only in this Journal.

It only remains for Civil Engineers themselves to decide whether a vast field

of usefulness and profit to themselves anH to others be opened or not. ^
TO MANUFACTURERS OF LOCOMOTn'E.=, STEAM ENGINES, RAILROAD MACHINERY

AND MATHEMATICAL INSTRl -MENTS,

This work affords a ready means of announcing their improvements to

railroad companies, and also of advertising. It is well known that the

newspapers of the day are seldom resorted to for advertisements of this class,

and some mode of supplying this deficiency should be obtained. It is the

intention of the proprietors of this Journal to make it the proper vehicle for

all such notices—and we may confidently say that through its agency the

reputation of our locomotives in Europe was first made known.

It is respectfully requested that manufacturers will communicate to us for

publication, the peculiarities of their works, with a list of such engines as

they may have constructed—particularly marine engines, with the diraen-

sicHis and name, etc., of the steamers.

The performances of new engines, frequently, do not receive the credit

they really deserve, because they are vaguely, and often incorrectly ^rej^re-
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sented in the public journals. If such performances are well attested and

presented for the consideration of those interested, it will certainly afford the

best recommendation of their value, and the notice of the press generally

can easily be obtained by means of the extensive exchanges of this Journal.

TO INVENTORS, PATENTEES AND DEALERS IN RAILROAD IRON AND MACHINERY,

We may hold out the same inducements. The want of success of many
. valuable improvements may be traced to the difficulty of obtaining access to

persons interested and who are scattered over the whole United States. To

all such, a ready communication with civil engineers and with railroad com-

panies must prove highly useful.

TO THE GENTLEMEN OF THE PRESS. '•'

We call upon the conductors of the Press throughout the country, who

direct public opinion, that powerful machine, which only in this country,

can carry forward important public improvements, to take a more active part

in the collection and publication of local information in relation to works in

their own vicinity, that we may be able to collate, condense and arrange the

whole, and return it to them in convenient form for re-publication ; and thus

enable the people in every part of the country to know the extent, the char-

acter and the benefits of the system in the United States. And we respect-

fully ask them to copy more liberally from the Journal, and to call the at-

tention of their readers to it, as a medium through which to obtain informa-

tion in relation to the subject, and to send their paper in exchange.

GEORGE C. SCHAEFFER,
,ii- - ^ , / WNSiV^..-. * ^- ^- MINOR. .1 .r*nif. -V .

iit^y ':: WOODEN PAVEMENTS.
'

•• jV - '• ^'-'^fc

We have always g^ven our testimony in favor of this improveinent. 6ut

it, like many other inventions, has had an undulating road to traverse in its as-

cent to permanent fame—at present it is on a descending grade, but gather-

ing impetus to reach, by the aid of a good head of steam, and some stout

pushing from it friends, a still higher leveL«i ^ss*-;-? /^jvt* ,^»;<j;|

There are persons always ready to oppose everything, not of their own
invention ;

but in spite of these, the improvement gained ground, untn it was

injured, as inventions sometimes are, as well as individuals—^by their friends.

This was done by the thousand and one patents which were taken out as

soon as wood paving became somewhat the rage. We have from time to

time noticed some of these ; but a proper introduction to the whole, would

be some dozen pages of solid geometry
;
and a suitable conclusion.a diserta-

tion on the misplaced ingenuity of inventors. How many of these blocks

were ever cut, is beyond our comprehension. In fact, we do not believe

that a tithe of them ever was made
;
or if made, it would require a professor

of mathematics to put them doAvn. The contest between these various pat-

entees, each abusing every plaui but his own, had a tendency to throw all

mto disrepute.
^

The next difficulty was the question as to the durability of wood in this

situation. Here the interests of rival patentees again led tp, erroneous opin-
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ions as to the value of u'ooden paving, aad various iui£iir, and even untrue

statements of the decay under the different proportions were widely circulat-

ed ; as far as our own observation extends, we are satisfied that much of the

blame attached to this system of paving, belongs to the imperfect maimer in

which the work has been done, rather than to anything peculiar to the ma-
terial or its form.

Recently the whole Systran has been decried on the<K5casion of the taking

up of a pavement of this description in the upper part of Broadway, in this

city. This was precisely what we predicted at the time, and had the inten-

tion been to throw into disrepute wooden pavements in general, no more ef-

fectual means could have been taken than were adopted in the construction

of this specimen. In the first place, the blocks were net made true to the

figure required, and the wood was unprepared. Secondly, the blocks were

merely laid in their places without being either wedged or driven together

;

and to crown the folly, the blocks were not lifted by hand, but in the follow-

ing novel manner : a smart blow was struck upon the upper surface by the

edge of a sharp hatchet, if this penetrated to a sufficient depth, the block

was raised sticking to the hatchet, and if not, the blow was repeated. By
these means a series of indentations was made on the surface, and cracks

caused throughout the block, which operated no doubt greatly to the preser-

vation of the wood. Through the interstices between the pieces thus openly

disposed, the wash of rain storms and the filthy water of the gutters found a

ready channel until filled up by a mass of decomposing matter, operating as

so much ferment to set the whole mass rotting. We doubt whether any fun-

gous pit on the large scale was ever more ingeniously contrived.

The first trial of wooden blocks ever made on this side the Atlantic, was

an advance, if we are not mistaken, of any similar pavements in England.

Although without any preparation but a superficial coating of pitch after

the pavement was laid, these blocks, though somewhat uneven, are yet, after

the expiration of eight years, less unpleasant to pass over than the oft re-

paired ordinary stone pavement in its vicinity. We have before mentioned

that thil is in one of the greatest thoroughfares in the city.

Had these blocks been properly Earleized before they were put dovim, we
have no hesitation in asserting that they would have remained up to this mo-

ment in perfect order. Kyanizing, if ever useful, is certainly out of the

question in this case, by reason of its costliness.

If any more attempts at laying this kind of woodway are to be made,and

we are satisfied that they will be made, let all proper care be taken in secur-

ing a good foundation—let a figure of the blo(jks be mathematically correct,

(and this can be more readily and economically done by a simple machine con-

trived for the purpose, than by a single circular saAV,) let them be Earleized^

and lastly, let them be closely wedged together so that no interstices can be

seen, then a coating of hot pitch poured over the whole and sprinkled with,

sand ; and a pavement will be produced superior to any ever laid—nearly, if

not quite as durable as ordinary stone paving, which requires frequent re-
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pairs—as pliant and smootii as the finest turf, and we doubt not in the end

as cheap as any other.

ACCOUNT OF THE SOUTH CAROLINA RAILROAD.
'

' We extract from the kst semi-annual report of this company, the follow-

ing interesting account of their road. The history of this work contains a

page from the history of the locomotive in the United States, or in fact in

the world. It will be seen that the first engine built for this company, was

constructed by Mr. E. L. Miller, now of this State. Mr. Miller was, at

. that time, a director, and on his return from a visit to England, where he

had seen the best locomotives then built, he was so fully impressed with the

vast capabilities of the locomotive engine that he urged the construction of

one, and without any one to favor his views at first, he soon made converts

to his side of the question. Mr. M. even had a small working model con-

structed at his own expense, in order to convince the citizens of Charleston

that this was the best form of motive power for their road.

We are informed by this gentleman that this was not the first locomotive

built in this country, but the first which ever was able to perform.

.

'--^ I ' AN ACCOUNT OF THE ROAD.

In the fall term of 1827, Maj. Alexander Black on his own responsibili-

ty, at the suggestion of a friend, obtained the charter of tl^e South Carolina

canal and railroad company, and in doing this was permitted to address the

senate to get the bill through that body, there being no one in the senate suf-

ficiently acquainted with the subject, (he being a member of the house.)

' This Charter was materially altered and amended at the extra session of

January, 1828, making the capital $700,000, and to secure this Charter

3,500 shares of $100 each was required to be subscribed at the first opening

of the books, (6 weeks after the passage of the act,) namely, on the 17th

March, and to remain open until the 21st of the same month. On the 21st

._^ of March, 1828, at 9, P. M., the Avhole amount was made up, and ten dol-

lars on each share paid, amounting to $35,000, all in Charleston, not a

share taken at Hamburg, Columbia or Camden, where books were also

opened.

This amount of capital was all paid,

'

$350,000
And the books were again opened for 250,000
And again in 1833, for 300,000
And again in 1835, for 300,000
And finally in 1837, for 800,000

In all !i,000,000

And at each opening there was an over subscription by the original sub-

scribers and their assignees, after the first subscription the books w-ere never
again opened to the public.

In the progress of the work, application was made to the legislature for

$250,000, only $100,000 was granted, but this on liberal terms, 7 years,

and interest at 5 per cent., payable at maturity of bonds. This has "since

been extended ten years more, to 1847, when the amount and interest will be
due. The charter required that the road should be conunenced within two
years afler the first subscription to the stock, and be completed for transpor-

tation within six years of that time. 1,000 tons of iron were imported im-

mediately, and little more was dbne except making inquiry on the subject,

,• and surveys on the line. Examinations of the country were made by Dr.
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Howard, U. S. Engineer, and by Horatio Allen, Civil Engineer, who made
the location

;
and on the 9th January, 1830, commenced the work at Line

street, by driving piles of light wood, 8 by 8 inches square, 6^ feet apart

along the line, and 6 feet apart laterally, caps or ties morticed on the piles 6
> by 9, 9 feet long, and rails same size, notched on to these ties and wedged
on the inner side. This construction was continued through nearly the

.. whole line. When the work was over 15 feet high, three piles abreast were
'driven, and a sill placed on them near the ground, which supported a fram-

ed work, (an inverted W) on which the ties and rails were secured as before

described.

This work costing $2,000 per mile including materials, except iron, on
the level ground, and $2,500 to $4,000 per mile, over swamps 19 to 20 feet

..high. The excavation was done at 6 to 10 cents per yard generally.

In 1830, six miles only were finished ; in 1831, nearly the whole road
' wai put under contract ; and in October, 1833, the road was connected from
Line street to Hamburg, 136 miles,

The road cost for construction and materials, except iron, $584,542 43
Iron and spikes, and putting down, 125,309 47

Preliminary expenses and surveys, $13,894 68
Engineer department, 72,006 39
Work shops and materials, negroes, etc., 43,892 11

Machinery, engines, cars and inclined plane, 76,523 89
Land $13,950 82, road police $18,159 89, 32,109 71

Office expenses to 1st Nov. 1829, 2,869 69

$709 851 92

-241,296 47

- $951,148 39
This road thus constructed with some alterations and improvements was

kept up on stilts till 1836. Requiring then heavy repairs, and to be almost

rebuilt, which was commenced that yeat by importing heavy flanged iron,

'j now on the road, throwing up an embankment to support the piles and rails,

~i and replacing timber where it was decayed.

'' This was continued through the years 1837, 1838, and completed in 1839
d. increasing the cost of the road and property of the company, in lands, build-

ings, negroes, machinery, materials, etc., as represented in the accounts, semi-

annually reported by the secretary and treasurer, to $2,506,762 61, nearly

$400,000 of this amount having been paid for from the income, rather than
• increase the capital to the cost of the road.

The grades on this road are very easy, not exceeding thirty feet in a mile,

on the 120 miles to the inclined plane. That descends about 180 feet in

half a mile, and beyond the plane a fall of 70 feet in two miles, or 35 feet

•^ per mile.

This inclined plane has been regarded a great mistake in the location of

the road, as it might have been avoided by increasing the length ofthe road

about six miles ; but this would have made a continuous grade of thirty feet

in a mile, where the trains would have been much retarded by frost, or when
slightly wet, which is nearly bad as frost ; and the cost of keeping up six

, miles of road on side hills, and having many curves, would have been more
than the average of other parts of the road, and at the present reduced rates

would probably exceed six hundred dollars per mile, or $3,600 for the six

miles per year, which is very little less than the expense of the inclined

V plane ; and passengers are passed over the latter with less delay than, (and

\ without the expense,) on the six miles of road. The locomotive eogioe hav-
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ing been substituted for the stationary, the expense is reduced about three

thousand dollars per year, and is capable of performing more than has ever

been required in a day, and almost daily making a trip to Hamburg, (16
miles,) besides doing the work of the plane. So the plane is not so objec-

tionable as it was believed to be.

I would not be understood as recommending a steep inclined plane, re-

quiring stationary or other extra power to overcome it, where it could be

avoided at the maximum grade on other parts of the road. But having this

plane, I would not recommend the abandonment of it at present, nor at any
future time, unless a great increase of profitable business shodld render it

more inconvenient than it now is, and warrant the cost of cutting round it.

HISTORY OF THE LOCOMOTIVE ENGINES.

Extract of a report by the Honorable Thomas Bennett, to the board, Jan-

uary 14th, 1830—five days after the building of the road was commenced.
" The locomotive shall alone be used. The perfection of this power in

its application to railroads is fast maturing, and will certainly feach, within

the period of constructing our road, a degree of excelknce which will ren-

der the application of animal power, a gross abuse of the gifts of genius and
science."

This was assuming a great deal, when animal power was used years after

this, on all the other railroads then constructing in this country. But what
then were our expectations as regarded the performance of a locomotive ?

—

On the 1st of March, 1830, a committee reported that they had accepted the

offer of Mr. E. L. Miller, to construct a locomotive engine in New York,
at the West Point Foundry

;
and that she should p.^rform at the rate of ten

miles an hour, instead of eight as first proposed, and carry three times her
weight, which was required the year before on the Liverpool and Manchester
road, at the trial of engines for the premium of £500, which Mr. Miller

went out to witness. Mr. Miller's engine, under the above contract, ,was
brought out by him in the fall of that year, (1830) and on the 14th and 15th

of December, had her trial, and proved her power and efficiency double that

contracted for—running at the rate of 16 to 21 miles an hour, with 40 to 50
passengers in some four or five cars, and without the cars, 30 to 35 miles an
hour.

This engine continued to carry passengers up and down the line until the

road was finished
; at one time going 72 miles out and back the same day

—

and carrying at one time 100 passengers. After the road was completed,

this engine conveyed the passengers between Aiken and Hamburg for years,

and probably ran as many miles as any engine ever buih, and performed

equal to any of her size, (about four tons weight.)

This-was the first locomotive engine, we believe, buik in the U. States,,

to run on a railroad—she was at first called the " Best Friend,"' but having
her boiler burst in June, 1831, and renewed in Charlest»n—she was afteir

wards called the " Phoenix."

From 1836 to 1843, 4 engines only were ordered ; 2 in 1837, and 2 in

1839; all from Philadelphia. 7 others were received in 1837 and 1836.

of the 35 ordered above.

In the last two years, four engines have been built in the work-shops of

the company, besides rebuilding several of those previously purchased.

The whole number, in the list annexed, (marked 8) is 44, purchased and

built by the company, and are accounted for as follows

:

19 broken up, (except 2 boilers rebuik.)

1 sold to the St. Joseph's railroad company, and 24 in the present schedule.

Of these, 6 were made in Riiladelphia, 10 in Charleston, and 7 in Eng-
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land—including 1 of the Philadelphia, 2 of the English, and 2 of the

Charleston, rebuilding, or to be rebuilt.

Preparations are making for two more engines like the Orangeburg, the

first of our make ; Avhich performs so well-^parts are cast and. fitting, and
will no doubt be finished for another season's business.

It will be seen by the foregoing statement, that four engines only have
been ordered in the last six years, and none in the last three years. Yet the

power has been kept up by building and rebuilding much more efficiently,

than when six or seven \vfere ordered annually.

. / THE PECULIARrriES OF THIS ROAD, ETC.

The construction of this road on piles is becoming more in favor with
others, as well as those having the advantage of it. Several roads at the

north are partially on this plan. The New York and Erie railroad to be

446 miles long, is to be about one-half, built in this way. Over 70 miles of

piles have been already driven.

It saves much of the cost of embanking a road by being able to transport

the earth upon it to fill the valleys and swamps, and before it is necessary to

do this, the income of the road is providing for the payment while it is con-

structing.

It preserves the line and level of the road after the embankment is made

;

when roads are built on fills and cuts without piles, the superstructure is

continually liable to be disturbed by the sinking of the banks, or water set-

tling in the excavations, much to the injury of passing trains, frequently

breaking axles, and otherwise deranging the machinery of the engines.

The large wooden water-courses through the road are much more safe,

and give less trouble than those made of brick or stone, unless very large,

and foundations well secured, which has been difficult to attain in some of

the late constructed works. The cost of the wooden-culvert is less than the

interest of the cost of those built in masonrj', and they can be kept in repair

for one-fifth their first cost annually.

The flanged iron, now on the whole of the main track, weighing about

,

forty tons to the mile, gives no trouble ; a less number of bars have failed •

since first commenced putting it down in 1836 than have been condemned
in the first year of the best edge-rail on other roads, although the latter are

decidedly preferable where timber for rails cannot be readily and cheaply

obtained.

The frequent turnouts every four or five miles, answer nearly all the

purpose of a double track, while the first cost and expense of repairs of a ;

second is saved.

The lateral sections for supplying icood to the tenders, keeps it ofT from
. the road, lessening the risk of fire and gives despatch in receiving it.

The contracting for the wood cut and hauled in lengths to feed the engine,

avoids much trash that would be caused by the chips and bark that would
be collected if cut at the station.

And by having the wood corded or piled for measurement by the station

man, he is made responsible for the quantity and quality in each cord.

*, The barrel cars, found only on this road, contribute largely to the econo-
' my of transportation ; these, both for passengers or freight, cost about half

the expense of the square car ef the same capacity, are much more durable,

and require less repairs, and if thrown from the road are not so liable to be

broken.

This was lately tested, by the rolling ofl!" of one down a hill, several rods,

loaded with cotton, without starting a joint. In putting it on the road, how-

ever, by the carelessness of the workmen who did it, several staves were

J • -; *
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broken ; advantage was taken of this by proviag how readily and cheaply

it could be repaired. The broken staves were replaced with new ones at a

trifling expense. When a similar accident liappens to the old formed cars

they are generally so much broken as to be imworthy of repair.

The new arrangement of the interior of one of the barrel cars looks awk-
ward, and is frequently condemned by strangers at first sight, and some are

resolved not to be reconciled to it. The Avarm weather will show the ad-

vantage of this plan when the windows are required to be open—^the pas-

senger is kept more out of the dust,, fire and sun, than by any other arrange-

ment of the seats. The cushions are more easily kept clean, and being in

the centre, are warmer in the winter and cooler in the summer. The seats,

back to back, give more room under riiem for small baggage, and| the rails

and shelf over the backs are for light articles,, such, as too frequently occupy
half the seats in the other cars.

VISIT TO MR. burden's IRON WORKS,' TROT.

We find the annexed account of a visit to the Iron Works of Mr. H. Bur-

den, near Troy, in the New York American, of 24th May—from the pen

of its able and observing editor, Mr. Charles King. A recent visit by one

of the editors of this Journal enables us to add a few additional particulars

to his vivid account, which may possibly aid in a clear vfnderstanding of this

establishment.

The fall of water, within 35 rods, is about 53 feet,, which enabled the

ingenious proprietor to exercise his mechanical skill to some purpose. His

supply of water, on the ordinary sized wheel, would not carry the half of

his,present machhiery—which, by the bye, is but a small portion of his ulti-

mate aim—and, therefore he has constructed a wheel of 51 feet diameter,

with 21 feet length, and 8- feet depth of bucket ; in. which 70 to 80 tons of

water may be contained without overflowing—thus giving him the control

of power in reserve, very far beyond, perhaps double his requirements, when
all his present machinery, employii*g over 250 persons, alt told, is in full

operation.

This wheel is indeed a curiosity. Its equal has not, tliat we can learn,

yet been constructed. With the exception of the buckets, it is entirely of

iron. The shaft is of wrought iron, and in two parts, being about 16 inches

diameter at the journal ends, and 10 inches where it comes together, within

a collar, at the centre. Upon this shaft are four cast iron rims of about

4 feet diameter, with flanges so constructed as to receive the arms of the

wheel which are wrought iron rods. If inch diameter, 23 feet long, and

about 500 in number, passing through the flanges* on the shaft, and made

fast by two nuts. To the outer ends of these rods the periphery, or bed of

the buckets, of 6 inch pine timber is made fast with nuts, by which this im-

mense mass of material can be adjusted to an accuracy of movement truly

astonishing, and it is so perfectly balanced that it is scarcely heard ; and so

tight and well preserved that the inside of the wheel is kept dry, not a drop

of water nor a wet spot could be seen on the inner surface.

The pit for this immense wheel is excavated from a slate rock to the depth

of 25 feet, and from the deepest part of it a tunnel is excavated through the
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same rock into the natural bed of the stream below, for the discharge of the

water. The average revolution of the wheel is about If per minute, or

.105 revolutions per hour. There is a rack on each end of the buckets

working into pinions 22 inches diameter, on different lines of shafting hun-

dreds of feet in length, one of which operate? a large number of nail ma-

chines, another a long line of spike machines and the famous horseshoe ma-

chines, and a third moves the immense balance wheel of 20 tons, and the

ponderous machinery for making iron from the pig into all sorts and sizes

;

and blows the bellows for the puddling and other furnaces.

There are three great curiosities in this establishment even to those who
are familiar with the process of making iron into its various forms, and

then into nails and spikes—^the wheel, the " iron whirligig" and the horseShoe

machine. The like are not to b,e found elsewhere in this country.

Mr. Burden estimates that his wheel is competent to drive machinery suf-

ficient to employ over a thousand persons, men arid boys, as they are usually

employed in similar establishments, though he has not now over one-fourth

that number employed, but we hope eventually to see it tasked to its utmost

ability, and that the ingenious and enterprising proprietor may reap a rich

reward for his years of persevering industry.

" Taking advantage of a flying trip," says the editor ofthe N. Y. American,

"to Troy and of the civil invitation of Mr. Burden to visit his works, we spent

an hour or two most agreeably among fire balls, fire bars and fire serpents

of iron—all manipulated by men, and by machinery, like so many pretty

and innocent play things.

" The works are situated in a wild ravine, worn out of a slate rock by a
short and rapid natural stream called Wynant's kill, we think Mr. Burden
«aid. This stream supplies the whole power of the machinery here em-
ployed, and the wheel which imparts motion to the machines of the respec-

tive work shops is in itself one of the grandest objects of the sort we ever

saw.
" It is an immense wheel of 51 feet in diameter, as high as a three story

house, and 22 feet wide, over which, into troughs hollow«l out for its recep-

tion, falls a sheet of water so thin that but for the evidence of the senses, one

would hardly believe an agent so comparatively feeble, could cause the pon-

derous wheel to turu with a momentum, that puts in play hundreds of other

wheels and machines of different sorts.

" The channel way in which this immense water wheel turns, is cut out of

the solid rock. The axle is of wrought iron, and from the flanges project

hundreds of iron rods, that support the periphery of the wheel, and steady

and strengthen the w^le structure. In its grand, deliberate and majestic

revolution, there is really much of the sublime
;
and when it is perceived,

that from this single and simple power, vast combinations of machinery de-

rive their motion, the feeling of ^miration is yet farther excited.

" The destruction of confidence, the absence-of a national currency, and the

- other effects of misgovemment which have cursed the whole country, ever

since the political malignity of Secretary Woodbury, aided by the political

popularity and the unscrupulous will of Andrew Jackson, commenc^ a war
upon the national currency—have of course been felt in these extensive

. works, and but few persons, comparatively, and portions only of the shops,

were employed. Nevertheless, the various processes of puddling the iron,
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of placing the misshapen glowing mass in a sort of iron whirligig, (a recent

invention, by the bye, of Mr. Burden, the patent for which, for England, he

has sold at a round sum,) which, by its rapid evolution, casts off all the scoria

while, by pressure, it forms the mass into a square block, of drawing this

block over and under successive rollers into long, flat iron bars ; the rolling

out, by like means, of the flexible, red hot iron rods, that coil their bright

folds alarmingly around the spectator, like so many living and literally, as

now and then they come in contact with water, hissing serpents ; this, and
much more, we witnessed with great satisfaction,*though not without a cer-

tain sense of bewilderment at the astonishing regularity with which every-

thing proceeded amid a din and what seemed confusion unspeakable. A son

of Mr. Burden, an intelligent young man, and a thorough workie, like his

father, is superintendent of this department.

" Thence we proceeded to other shops. In the first was a row of lads sit-

ting before sharp biting machines, within whose maw they continually thrust

thin blades of cold iron, and which these reasoning and calculating machines
convert as rapidly as thought, into nails pointed, headed and squared, ready
for use.

" In another, a spike shop, this process was repeated on a larger scale
; for

there, thick square rods of red-hot iron were thrust into the machines, which
by one simultaneous action, cut them off in the requisite length for spikes,

headed and pointed them, and dropped them out below.

" No other human agency is requisite to either of these machines than

simply to furnish the raw iron, and remove the finished fabric ; the intelli-

gent mechanism does all the rest. .

" The most curious of all, however, is the more recent invention of Mr.
Burden for making horse shoes. Two machines are required for this work,
and a boy to assist the process. In the first, the iron in thin bars is put in,

grooved and pierced with holes for the nails ; in the next, it is flattened by
pressure, and then rounded to the precise form of the hoop. Shoes of ail

sizes are thus made, and with unerring accuracy. Moreover, as dbe nail-

holes are all punched upon an accurate calculation of the average thickness

of the homy part of the hoof in which the nails are driven, there can be
no possibility, even with a drunken or ignorant blacksmith, of pricking the

horse, because the nail can only take the direction indicated by the hole.

This is, in itself, a decided superiority in these shoes ; for every one who
has kept horses, knows how liable the noble animal is to suffering and lame-

ness, from the holes of the shoe, punched by an unskillful blacksmith, being

too far within the rim, and consequently conducting the nail into, or close

upon the quick, instead of into the horn.

" Another advantage is in the great toughness of the iron thus fashioned

by machinery ; for none but the toughest would bear the strain.

" The price at which Mr. Burden can sell these shoes is greatly below
that at present paid, and we hope soon to see them in general use.

" From these lower regions of Mr. Burden's dominions, we ascended to

the upper air of his fine residence, on the hill, surrounded with beautiful

trees and shrubbery, superb gardens, and commanding a view up and down
and across the Hudson, of great beauty.

" Here, after the day's work, Mr. Burden is as retired from his factories,

though lying directly beneath him, as if miles away ; and we confess the

satisaction with which we witnessed the taste and comfort that surronnded

the dwelling of this self-made mechanic.
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MILK AND EAILROADS.

A queer juxtaposition—^but no fiction for all that The time was when

some wag proposed the introduction of milk into our large cities by means

of an open canal, but the age of canals has in a measure passed away

The next suggestion was, that of a covered aqueduct and the final distribu-

tion by pipes. This was too costly a plan and the pipes would have inter-

fered Avith those for the distribution of Croton water in New York at least.

But this is the " iron age" of railroads, and they have successfully accom-

plished and daily perform the task of the introduction of pure and whole-

some milk into our city.

We suppose that the character of suburban milk is pretty well known, at

least in New York. Water is the chief ingredient—starch, magnesia, and

similar substances are added to give what the painters call body. The milk

from the cow, which enters in a small proportion into the compound, is per-

haps not quite so bad as it is usually represented, though we must confess

that the cows are fed on most villanous stuff, which would be rather out of

place even in the hog trough. We remember some curious details of the

milk trade related by a worthy clergyman of our acquaintance, who happen

ed to fall in with a milkman while at the pump. The fellow being of a

frank disposition, cheerfully communicated many interesting particulars of a

"professional" character. Among others, he stated that unless a certain

quantity of water were added, he could find no purchasers for his milk, as

from its color and consistency he would be suspected of adding the refuse of

the starch factories

!

We put these things on record for the benefit of future antiquarians—^they

already belong to the history of the past. At this moment pure and whole-

some milk is sold all over the city at four cents ner quart—^the price for the

composition above named was six, undoubtedly o^ing to the cost of the ma-

terials. This wonderful revolution has been wrought through the agency

of the New York and Erie railroad—and aflTords a fine example of the be-

nefits of railroads. This may be thought by some a small matter, bul it is

far otherwise, for, sometime since, we were informed that, if the milk busi-

ness were to continue as it had commenced, it would be found necessary and

profitable to run for its accommoda^on a special train.

The following is the mode in which the transportation is performed, as re-

lated by a resident of Orange county, in the Cultivator

:

" The cows are milked early in the morning at Goshen and its vicinity,

the milk put into cans containing from 60 to 75 quarts, into which a tin tube

filled with ice is inserted, and stirred until the animal heat is expelled from

the milk. It is then sent by the railroad, and arrives, a distance of 80 miles

at the milk depots (which are numerous in the city,) in four and a-half hours.

The tube filled with ice is again inserted, and the milk thus kept cool and
•sweet until sold. It can be afforded to the public at four cents per quart, of

which the farmer gets two cents per quart and is well satisfied, as it yields

more than butter at twenty-five cents per pound."

Here we find-that three parties are benefited. The farmer makes a pro-
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fitable disposition of his milk—the railroad company receives a handsome

freight and the public a pure and at the same time cheap article. Not only

so, but this milk is sold in the city of Brooklyn, the very head qtiarters of

the milk factories and with the whole of Long Island " the garden of New
York" at its back.

After this, who can say that railways are not destined to add to the com-

forts and luxuries as well as to the necessities of life—or who can say that

the city of New York has yet began to realize the benefits it will derive

from being, at some distant day, the centre of a web of " judiciously located

and well constructed" railways.

Cheap Travelling.—Those splendid steamers, the Troy and Empire^
now carry passengers from Troy to New York for 25 cents, and sometimes

for 12^ cents. No one can find any fault with this nrice but the proprietors.

So much for " chartered monopolies."

We take the above paragraph from the Troy Whig, and regret that it

had not been accompanied with a word of disapproval by the editor of that

excellent paper. This competition, ruinous as it must be to the proprietors,

is also injurious to the community. It leads people from home^ because it

is, the say, cheaper to go than to remain, and many into other expenses

which they cannot afford. The prices for passage should be fixed at rea-

sonable rates to those who must travel, but at the same time at rates which

will compensate liberally those who invest their capital in such boats, and

provide such accommodations and excellent officers as are found in the above

named boats and in the boats of the Peoples' line on the Hudson. We re-

fer, not invidiously to, but because we have known them personally for years

and can say confidently that more competent and careful men cannot be

found in the business, than in the commanders of the boats referred to.

Western Railroad.—Receipts for one week, June 3d,

1843, - $12,008
1842, - - - • 9,972

Increase, - 2,036
Total increase in May, $10,105, being over 25 per cent

The result, in part, of tlie adoption of the system of " low feres." One
unacquainted with the operations of a business railroad, i. e. on which all

kinds of freighting is done, will hardly believe the assertion that a drove of

1600 live hogs were carried over the Western railroad a few days ago, in

16 cars in one train, and 50 head of cattle were also to go in the same train.

As many as 3000 hogs have been taken over that road, in one train, we were

told, when at the Greenbush depot for a few minutes, a short time since, and

at an expense of course little greater than their feed would have cost while

travelling to Boston. Thus it is that Bofton steps in between New York
and the western business, and says " after us, gentlemen, you can help your-

selves if you will ;" may we ask when, wAcn will the citizens of New York
see and feel the necessity of helping themselves 1
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NATIONAL INSTITUTE.

At a late meeting of the institute, Capt Geo. W. Hughes, of the topo-

graphical engineers, made the following remarks on the subject of the stone

of which the greaf Plymouth breakwater is constructed, specimens of which
have been presented to the institute by T. W. Fox, consul of the United

States At Plymouth

:

" In listening to the reading of the record of the proceedings of last meet-

ing, one item especially arrested my attention, in relation to which I beg
leave to offer a kw observations. I refer to the letter of Mr. Fox, of Ply-

mouth, in which, after expressing a deep interest in the success of the Na-
tional Institute, he informs the corresponding secretary that he has shipped

for our cabinet a large specimen of the stone used in the construction of the

breakwater at Plymouth—one of those stupendous works, combining the

useful with the grand, for which his government is so justly celebrated, and
which may be said to mark the difference between the utilitarian structures

of modern times and the gigantic but useless and unmeaning works of remote

antiquity. The dimensions of the breakwater are as follows : Breadth at

base, 410 feet ; ditto at top, 95 feet ; breadth of front sea-slope, 85 feet ; ditto

inner or land-slope, 1 10 feet ; average breadth of fore-shore, 65 feet ; breadth

of outer sea-slope, 108 feet ;
length at the base, 1800 yards

;
ditto on the top,

1700 yards ; average height 42 feet. It is nearly finished, and when com-
pleted will contain about 3;500,000 tons of stone, at a cost of nearly £1,500.-

000, including the accessary works,
" All the rock employed in the structure, with the exception of about 100,-

000 tons of cut granite, is a limestone (abounding in madrepores) from the

Oreston quarries on the cutwater near Plymouth. The weight of a cube
foot of this stone is 168 lbs. or IS-J- cube feet to the ton. When the late Mr.
Rennie undertook this work he considered it as a matte^ for congratulation

that so enduring a material as the Oreston limestone could be procured witli

.so much facility; but subsequent experience has shoAvn that that eminent en-

gineer was in great error in reference to its durability in salt water, owing
to the ravages to which it is exposed from the attacks of a small shell-fish,

which perforates it in all directions, and gives to the stone a honey-covih ap-

appearance, not unlike that of wood bored by the carpenter bee or by the sea

worm. This enemy of the limestone is called the saxicava rugosa of Lam-
arck, or mytilus rugosa of Linnseus. It belongs to the genera Lithophaga,

section C, Termipeda, first order of the 11th class, conchifera, of Lamarck,
who thus describes it :

" Lithopaga, third genus
; boring shells, without ac-

cessory pieces or sheaths, and more or less gaping at their anterior side :

ligament of the valves external. Saxicava : shell bivalve, transverse, ine-

quilateral, gaping anteriorly at the superior margin ;
hinge almost without

teeth ; ligament external. The petricola pholadeformis belongs to the same
genera." The saxicava generally attach themselves to the blocks of stone

between the bottom and the line of low water ; but they are sometimes found

above that level. They penetrate the stone to the depth of five or six inches,

aod when this portion becomes abraded by the action of the waves, they bore
. still deeper into the rock. By this process, this immense work is slowly but

certainly crumbling to decay ; and it is stdSed, on semi-official authority, ' that

hundreds of tons are destroyed by it (the saxicava) in every year.' They
adhere to the limestone in thousands, at first not longer than a pea, but, as

they bury themselves in the rock, increase in size till they attain halfan inch

in diameter. It seems doubtful if they feed on the material of the rock, as

they put out their feelers from the holes to catch such food as may be float-

ing by.



New Method of Sendiyig Pork io Market. 2iSU:

« The qiifty workf of th6,^ock-;yard at JDevoaport^ byilt of PortiftiMi stone,

has also suffered from the r?^Ya[ge8. of tlus eniiiMUt

" It is not to the loose ^oiip? ajqne that th^ saxicftvst fli^er^ for they like-

wise attach thems^ves^'the. native ro<^,below die surfec^,of.the water
;

and it is said, 'that thjBJJs' bJ^Stations havQ bcOT. so eitajsive as to d^epen the

Avater in some plac^ Several feet. I have, in walking along the beech of

Plymouth sound, picked up stoties which had been perforated aiid detached

by the active agency of these persevetiagconchifera-, "'
.

"

"The modus opercmdi'yayrVi-Ynch. these animals bor6 into th^ solid rock

has been the subject oinw<ihdv8cussioB. That it is not by eating or gnaw-

ing into it is rcnderjBd. ;pr,«tty,certain by fh^ soft bo(fies and firagile shells.

Dr. Bucfcknd %ipjK>l^ tjaai.-tiie^ wx;re produced by the action of an

acid secrete(i %ftfie aiiimat • but to this theory it . may t)e objected that.no

acid has bem'ifo^dit it, a^dtfeai^if there were it would be ,|^ Ukely to act

on its own shell as on the lanegtcme. To this latter objection it might be re-

plied that,,perhas^, the vital.principal would resist this actioiL „ Professor

Sedgewick suggested that ti]|d ajumal probably effected its lodgment^ the

rapid agitation of water in sraali^oru^ We kiMw-^wt rodks'in runiiing

waters are fre<|uei*tiy" pierced by a sktiil^

" I have recoAly seen^ iii th^[C8d»ttet of Mf^ "IJufi^Vdf thi? city, a frag-

ment of a limestoi» rock fic^mv^he vidtttty of^vGibraUer. perforated by the

action of a shell-fish, the shell? G^ which are contained ixi.the cavities. But

. the saxicava must not be eoipjioTHMLed ,widi,the datefish^ SQ^adked frran its lesem-

blance to that firuit, feiund ia ybe^lin^oneJnaijd of the jW which

V becomes on' exposure suifficia^ly m^Uraied to'fonh a good bdildv^ material.

" It may be of sonte conseqw«^ii5ei- 'Mr: ' President, that^ese fiwits should

5 be knowri, especially to the j^cSuteet and engineer, and lina must be^my
'•: apology for trespassing ,sq long oa the time o^.the ipieetn^.. -. It would ap-

pear, froni. thestat^ej^j'tjbjtt^^.^p^^ iCan''he used with

; absolute saf^)» sw^^^me stn^^ granite,- greenstone, basak, or

some otHeirsto^^^li^^

:' NEW METHOD OF SENDING PORK. TO MARKET.
%a < ^vv,ii.^f;v^''V.v:^^'•.' •-*' '''.

We find in the: Troy^ Whife tjie fdUowring; novel description of sending

pork to market. ^' If is^icexttHjB%>f^yimprovapient, in point of economy, and

still it will be vastly ittif^jNJv^ N«w- York, and Erie «id

other railroads shs^ be <»tE!3dfi*^ to the great pork regioa ofour country.

We shall thai se€J cars coiistr^ctied;^ that purjK>se and filled iJvh^ the pro-

duce of the west i?i^i*/Avandhroug^to our maorketdurii^the c&M seasons,

and thus jiot onlytew ft,vast expense in packag«r, but akagivec^^^ citizens

not only thb betLfifit of M%«fer ev>kpUfnUfU,^^^ s&^piies,

and of coursejf^jujai prices, during the wintet--advantag«j to our citizens

!f which alone 3f«no!^i||^fi||in^;ih 'sev^ yeits.the^cost of a tailtoad from New
i Yorir**" '

^"

%: " We is^w^es^K^^^^^^&^va docks a canal, boitt loadE|^wfth pork in

Jq of iCirclevflle, Qlub, !^ the Troy and

IpeifoBowin^v jiuuMwr. ' After taking off

9f ^e hdgjs cut into four pieces, which
»^j»etre,-MBnd ,'^ spginkled wih Salt.

pM^ are'^^a^jMpfed in bin from Circle-

lie racked aad, Kitted in the usual

h

% hUk, shipped

^ Erie line T--,,^^.

f . the head sold lUu#V
^ are first wa^ied^
^>4 With no other pi:e[

ville to New Yotlc, where-^tK§^'

manner.
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NATIONAL INSTITUTE.

At a late mneting of the institute, Capt. Geo. W. Hughes, of the topo-

graphical onginecrs, made the following remarks on the subject of the stone

of which the great Plymouth breakwater is constructed, specimens of which
liave been presented to the institute by T. W. Fox, consul of the United

States at Plymouth

:

'' In listening to the reading of the record of the proceedings of last meet-

ing, one item especially arrested my attention, in relation to which I beg
leave to offer a t'cw observations. 1 refer to the letter of Mr. Fox, of Ply-

mouth, in which, after expressing a deep interest in the success of the Na-
tional Institute, he informs the corn spending secretary that he has shipped

for our cabinet a large specimen of the stone used in the construction of the

breakwator at Plymouth—one of those stupendous works, combining thf

useful with the grand, for \Vhich his government is so justly celebrutc^d, and

which may be said to mark the dilltrcnce between the utilitarian structures

of modern times and the gigantic but useless and unmeaning works of remote

antiquity. The dimensions of the breakwater are as follows: Breadth at

base, 4i0 feet ; ditto at top, 95 feet ; breadth of front sea-slope, 85 feet ; ditto

inner or land-slope, 110 feet; average breadth of fore-shore, 05 feet ; breadth

of outer sea-slope, 108 feet
;
length at the base, 1800 yards

;
ditto on the top,

1700 yards ; average height 42. feet. It is nearly finished, and wli< n com-
pleted will contain about 3.500,000 tons of stone, at a cost of nearly £1.500.-

000, including the accessary works.
" All the rock employed in the structure, with the exception of about 100.-

000 tons of cut granite, is a limestone (abounding in madrepores) from the

Oreston quarries on the cutwater near Plymouth. The weight of a cube
foot of this stone is 168 lbs. or 13-J^ cube feet to the ton. When the late Mr.
Rennie undertook this Avork he considered it as a matter for congratulation

that so enduring a material as the Ore-ston limestone could be procmnl witii

so much facility ; but subsequent experience has shown that that eminc nt en-

gineer was in great error in reference to its durability in salt water, owing
to the ravages to which it is exposed from the attacks of a small shcll-Jisti.

which perforates it in all directions, and gives to the stone a honnj-contb ap-

appearance, not unlike that of wood boreei by the carpenter bee or by the sea

worm. This enemy of the limestone is called the saxicava rugnsa of Lam-
arck,,or mytilus riignsa of Linna'us. It belongs to the ge^nera Lilhophag;i.

section C, Termipeda, first order of the lith class, conchifera, of Lamarck,
who thus describes it: " Lithopaga, third genus

; boring shells, without ac-

cessory pieces or sheaths, and more or less gaping at their anterior side :

ligament of the valves external. ' Saxicava : shell bivalve, transverse, ine-

quilateral, gaping anteriorly at the supenior margin ;
hinge alme>st without,

teeth
; ligament e^vternal. The prtriada pholadeformis belongs to the same

genera." The saxicava generally attach themselves to the blocks of stone

between the bottom and the line of low water ;
but they are sometimes found

above that level. They penetrate the stone to the depth of five or six inches,

and when this portion becomes abraded by the action of the waves, they bore
still deeper into the rock. By this process, this immense work is slowly but

certainly crumbling to decay ; and it is stated, on semi-official aiuhority, ' that

hundreds of tons are destroj-ed by it (the saxicava) m every year.' They
adhere to the limestone in thousands, at first not longer than a pi a, but, as

they bury themselves in the rock, increase in size till they attain halfan inch

in diameter. It seems doubtful if they feed on the material of the rock, as
'

they put out their feelers from the holes to catch such food as may be float-

ing by.
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" The quay \vork5 of the dock-yard at Devonport, built of Portland stone,

has also suffered from the ravages of this animal.
" It is not to the loose stones alone that the saxicava adhere, for they like-

Avise attach themselves to the native rock below the surface of the water
;

and it is said, ' that their operations have been so extensive as to deepen the

water in some places several feet. I have, in walking along the beech of

I*lymouth sound, picked up stones which had been perforated and detached

by the active agency of these persevering conchifera.
_

" The modus operandi by which these animals bore into the solid rock
has been the subject of much discussion. That it is not by eating or gnaw-
ing into it is rendered pretty certain by their soft bodies and fragile shells.

Dr. Buckland supposed tliat the holes were produced by the action of an
acid secreted by the animal ; but to this theory it may be objected that no
acid has been found it it, and that if there were it would be as likely to act

on its own shell as on the limestone. To this laUer objection it might be re-

plied that, perhaps, the vital principal would resist this action/ Professor

Scdgewick suggested that the animal probably effected its lodgment by the

rapid agitation of Avater in small vortices. We know that rocks in running
waters are frequently pierced by a similar agency^

'• I have recently seen, in the cabinet of Mr. ^uff, of this city, a frag-

ment of a limestone rock from the vicinity of Gibralter perforated by the

action of a shell-fish, the shells of which are contained in the cavities. But
the saxicava must not be confounded with the datefish^ so called from its resem-

blance to that fruit, found in the limestone mud of the Mediterranean, which
becomes on exposure sufficiently indurated to form a good building material.

" It may be of some consequence, Mr. President, that these facts should

he known, especially to the architect and engineer, and this must be my
apology ibr trespassing so long on the time of the meeting. It would ap-

pear, from the statements, that the only materials which can be used with

absolute safety in submarine structures are granite, greenstone, basalt, or

some other stone which has been previously fused."

oh (

NEW METHOD OF SENDING PORK TO MARKET.

We find in the Troy Whig the following novel descriptioh of sending
'

pork to market. It is certainly an improvernent, in point of economy, and

still it Avill be vastly improved upon when the New York, and Erie and

other railroads shall be completed to the great pork region of our country.

We shall then see cars constructed for that purpose and filled Avith the pro-

duce of the Avest in bulky and brought to our market during the cold seasons,

and thus not only save a vast expense in packages, but also give our citizens

not only the benefit oi irinter employment, but also of constant ncAV supplies,

and of course regular prices, during the Avinter—advantages to our citizens

v/hich alone Avould be Avorth, in scA-en years the cost of a railroad from New
York to Cincinnati. ; '

.-

" We saAV yesterday at one of our docks a canal boat loaded Avith pork in

bulk, shipped by W. Martin & Co., of .Circleville, Ohio, by the Troy and
Erie line This pork is cut up in the following manner. After taking off

the head and hams, the remainder of the hog is cut into four pieces, Avhich

are first Avashed Avith a solution of saltpetre, and then sprinkled with saU.

With no other preparation than this, they are shipped in bulk from Circle-

ville to New York, where they will be -jacked and re-salted in the usual

manner. .
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The lot of poik'to wliiflh#e'tdGnr,' eontednMl B6 lon»,W lookfld as well

as any pork we (Bver 3i^w. By (his p«^v method.of ev^ttiiif it up, a great

saving is efiksted-i&^ecMt^^^
preserved equally weU as-^srhdr/wa^ TKffli: shipweA^ will doubtless

be followed by crt|ie«» of a SHA^itotur^."
.
,iii, „,..iir 1

1
^

,11

^.:^ .,". .-,..y

rtJOn AND^ SOHEW^TABY *RiJDtjfoAJ).
.

..•,.- ••,..
.,-. --/'';=.>*'•;'«.' '

We passed over this roadji few days since, and ^und it iuicoiAmdnly easy

to ride upon. ' Qn< l^irmg.the ^p^Hmat n&ex va. excdlleaot break&st, we

entered die car/ virjbii(?K seems to hare beefa ctmsti«ttc*edi^
liness Bdd comfoort, being 9ust^nedJ}y the '^afidM and well

ventilated. Wfe were taken by ho]r«e power,<miPB|MHBm)4 to the depot,

and in a few maktites Were,attcu^hed!to aJ^^ a ra-

pid rate, notWithiBtanding'tbe asoent/«d|er^pii^^ thie

rate of 32 ie^ to the^iijiie f<» several Jaaafe^^ ]|$che-

nectady, by i!^ n^l^oad is <lB!|gh|^p«^

its numerous iboiitsigc^nsrain^ fax fcr

the north ;; the'^iAlMl^iit^k^ith iteV,l>i&^R|pf^pwl«|^h^ the

hills en^ ifs aiipiedtict for the j^iiissisig^^i^j^^

hills whicharebeheW: constant!/ j^^ Views, will

render thitiolKl frotik;I(ew York lb' th6jwest':& ^yidiite route. It will at

leastedme in. <|*;it«f

'

s|bi|^ of the twy^ w^lriafi/k.ii^ 1^^ knowm. FVom the

little opiKfftiimty T^ehiid^ exainirie Ae^vrbrfej vOIbvb^ to believe that

it is wen built/ yell fbuijtd and 'U'j^if/ mttn<tjrie^|||iHiHH^^^<!s to be

well jpatroo^ed.

'

'

a dividend

Divn>x3n>s ON iuiLsoiJ>

The Boston aiid Wht^^tjmtiix&w^
"M)jiitli8;^^"'«^'of 3 per <i«ett/ fclf the

We d«sire, htirteafteT to^^^

railroad stoclbj ki the tj^Stei'^it^"ani tS«f€j|>]^pl tbwlltl^^^^ of

the diffeteafit. itabrioad coraj^i^^irftBnaish't^ i^^ when-

ever dividigto^ are deciiteS, tkrt T^^ and

prospective TSliue of such inve^tiDMn^^Wycfe^Tv^^fie^^ be found

among the ixiiiw^prp£^iean<^

ber fiHT July |kM<Mi«Ml,>(aa ^r'^'<rt«irtn«H' iMt6»'"

aud th« aoioiny finrinMarl ;'* •xAttjm^^^ifim: ^nwili

^

Chuim ^aa<^ff^v«t«ttrtW of ttoa,

Pracficattino^nptt UsM famacei^

Ht^,^ttf|S«»yil^ nilrotf,

Low tee* OAwhr«f*i
'

R&Utotfd* in nSaoto;
Railroads in IndUoA,
Circolar,

New BMtlioii «|f aendiac ^Ic to market,
I Troy and Schraectsdy railroad.—^DiTidends,
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DESTRUCTION OF THK CROTON PAM, WITII PLAN AND SECTIONS (Sec page 233.)

BY W. R. CASEY, CIVIL ENGINEER.

.
Bailey vs. the Corporation of New York.—This was an action to recover

damages, caused by the giving way of the Croton dam on the 8th January,

1841, on the ground that the dam was negligently and unskilfully planned

and constructed. The great points of objection were, that the waterway was

insufficient to pass floods such as those of 1837 and 1839, and that the struc-

ture itself was, for various reasons, unsafe and injudicious.

One proof of the want of waterway was as follows : two hours before the

dam gave way the water was up to the coping of the parapet wall. A mes-

senger w^as then despatched to warn the people below that the dam could not

stand much longer
;
yet, half an hour before it burst away, the water in

Bailey's mill pond, two miles below, was six inches lower than in previous

floods. So that however great the flood may have been after the dam gave

way, at that moment it had not reached ordinary high water mark, as iu

1837 and 1839.

'

"
f

'

This was confirmed by the following surveys and calculations. No dams

remaining across the Croton river, the dams on five of the six main tributa-

ries were measured, and the sixth, on which there was no dam, was approx-

imated. These dams vary in length from 50 to 107 feet, with a depth above

the lip in time of freshets, of from 3 to C feet 10 inches. These streams are

—commencing near the dam—the Kisco, Muscoot, Cross river, Titicus, East

and West Branches of Croton. (
'
) The rise was taken from 50 to 100 feet

above the overfalls, not only to avoid the depression which takes place for

some distance above the lip, but, because in this case, it was the height to

which the water would rise at the head of the masonry, about 90 feet above

the lip, which was alone important. As soon as it reached the coping, the

destruction of the dam was of course certain.

The height of the parapet wall between the waterway and the embank-

(1.) This calculation makes no allowance for the four or fire times greater velocity of the water

in the shallow mill ponds of the tributaries, ax compared with the gentle flow through the Croton
lake,4.miles lone and 30 to 40 feet deep, orfor thfl ^ealcr ease with which the water reaches tJie overfall

of these dams, nor docs it take into account three considerable brooks and eight or ten oiinur streams
—insignificant in droughts, but torreutE during a freshet. .:-..

i
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The lot of pork to which we refer, contained 55 tons, and looked as well

as any pork we ever saw. By this new method of cutting it up, a great

saving is effected in the cost of transportation ; the quahty of the pork being

preserved equally well as when barrelled. This shipment will doubtless

be followed by others of a similar nature."

,

1

TROY AND SCHENECTADY RAILROAD.

We passed over this road a few days sinc%, and found it uncommonly easy

to ride upon. On leaving the Troy House after an excellent breakfast, we
entered the car^ which seems to have been constructed with a view to clean-

liness and comfort, being sustained by the "atmospheric springs," and well

ventilated. We were taken by horse power over the Hudson, to the depot,

and in a few minutes were attached to a locomotive and under way, at a ra-

pid rate, notwithstanding the ascent, after passing a short distance, was at the

rate of 52 feet to the mile for several miles. The route from Troy to Sche-

nectady, by the railroad is delightful ; well cultivated fields, the canal with

its numerous boats passinayin each direction ; the Hudson stretching far to

the north ; the Mohawk^ith its beautiful Cohoes, its winding among the

hills and its aqueduct for the passage of the canal ; and the far off green

hills which are beheld constantly presenting new and beautiful views, will

render this road from New York to the west a favorite -route. It will at

least come in for its share of the travel when it is belter known. From the

little opportunity we had to examine the work, we were led to believe that

it is well built, well found and well managed and therefore deserves to be

well patronized.

DIVIDENDS ON RAILROAD STOCKS. •>f'

" The Boston and Worcester railroad company have declared a dividend

of 3 per cent, for the last six months."

We desire hereafter to give an account of all declared dividends upon

railroad stocks in the United States, and therefore will thank the officers of

the different railroad companies to furnish us with official statements when-

ever dividends are declared, that we may be able to show the present and

prospective value of such investments, which we believe will be found

among the most profitable and the safest in the country.
i

;

" Pleaie exchange" with the Railroad Journal, irxA if yon Will do ii» the favor to say that " the niim-

bcr for July is received, and may be examined at our office;" and that " subscriptions will be received,

and the money forwarded ;" and if you will even go so far as to copy the list of contents, you will

greatly oblige tht Editors, and aid tlie tause.
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DKSTIIT\.:T1(>X 01' Tlir: rUOTON DAM, W ITJI V\,.\\ AM) SirCTlON'.S (f= ' Jiig- 2:;:t.)

BY V.-. R. CWSKV,' ri\il. KKCrIXl:):K. •
.

j

Bailrii vs. the Corporatio7i of New York.—'This wa.s nn action to recover

damages, caiisid by tho gi^ino• way of tlic (-roton dam on tiie S'li Jaauarv,

IS-lI, oil the i;round tliat the dam was nooliinntiy and un-skilfullv plnniKd

aud con.slnictod. The ,G:reat points of obji ctiou Vv-ta>\ thai tno waterway was

insuflicient to ])ass iloods such as those of 1837 and 1S39, and that the struc-

ture itself was, for various reasons, unsafe and injudicious.

One proof of the want of waterway was as fuUows: two hours before th-^

dam gave way tlio water was up to the coping' of the parajiet wall. A mes-

senger was then despatched to warn the people below that the dain could no*

stand much longer
;

yet, half an hour before it bur.sl away, flio water i.-j

Bailev s mill pond, two miles below, was six inches lower than in previou.^

floods. So that however great the flood maj' have been o.ftp.7 the dam gave

waj-, at that moment it had not reached ordinary liiirli wati>r mark, as in

1837 and 1839.

This was confirmed by the following surveys nnX ,::?lculations. JNodani"-'

remaining across the Croton river, the dams on iivt^ of tin* six main tributa-

ries were measured, and the sixth, on m hich there ^\ .i.^ no d;ini, wa.^ approx-

imatea. Thtse dams vary in knglli from 50 to 107 f't i, with a dijtth above

the lip in time of freshfts,of from 3 to C f<'et 10 iuch*s. Thise streams are

—commencing netir the dam—the Kisco, Muicoal. Cro.ss river, Titici:?. Ea>',

and West Branches of Croton.(') The rise w:iS tab n from 50 to 100 fevt

above the overfalls, not only to avoid the d: pn ssion v.hich takes place for

somo distanoi' above the lip, but, b( cause in this Ciisc, it w:is the height tn

which the water would rise at the head of the njasonry, about 90 ki t above

the lip, which was alone import;',nt. As soon as it reached the coping, the

destruction of the dam Avas of course ccrtaift.

The height of the parapet wall between the waterway Tin\ the emhank-

(1.) Tills <;ilf il;iti ai iiiaa.'s nn allowance for the four or five tiniu.s jroulor velocity "^l li'P water

m tho shallow mill pcnds ( f the tril utariei;, »s coii.pan'd v. ivh th" .•<:i"le lli.w thronth the Croton
liike, 4 mile-- Ioul' aii'i :;0 1 > 4') feet d^op, or for Ih- LTiVil-r t .t - v.- ith vvhi< h the v. a :> r reaoljep ;);e overiaii

of these li^inis, nor (lof.-. it t:ike iiit"> accoi.'iit thri-.> on.viikru'.Je Lrookw ajid tight or ten niiii.r streams

—insigaiiiciiat in drouth!.-, bat torreult di.riiif; u fiitliet.
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mcnt is 12 feet above the lip, and the city engineers claimed an efficient

waterway of 85 feet in width and 12 feet in depth ! They also claimed as ef-

ficient waterway, after the water has risen 8 feet on the lip, the breadth of

the platform leading into the culvert house ! The writer considered 80 feet

as very liberal, and doubts whether many engineers could be found who
would consider this dam as equivalent to one with 70 feet lip, at right angles

to the current, and with skilfully projected or even decent approaches so

as to make the\dischage something near a maximum. The area claimed

above, whether as regards depth or breadth, requires no refutation beyond

its mere statement, it being hard to say, whether narrowing the waterway

of a dam 40 feet high, so as to have 12 feet on the lip in freshets, and the

water flush with the upper surface of the parapet wall, shows less acquaintance

with practical engineering, than does the claiming, as efficient waterway,

the width of the platform, below the culvert house, prove ignorance of the

principles of hydraulics.

;
Now the measures of these various streams for 1839, when reduced to a

lip of 80 feet, gave a depth of 128 feet; to 85 feet, 12 6 feet; to 75 feet,

134 feet. It was objected to this mode of calculation that the tributaries do

not reach their maximum at the same moment—an objection of course fore-
's "^

seen and to which the equalizing('^ ) effect of the 400 acres of the Croton lake

and the circumstances detailed in Note 1 were considered a fair offset, put

the object of course was to obtain the relative not the absolute rise, though

it will be seen, that even this latter was very closely approximated. With

reference to the former the objection vanishes.
• j

This mode was adopted in 1841, and the flood of 1843 gave a good oppor-

tunity of testing its accuracy. The measurements of the flood of 1843 gave a

depth of 13 4 feet on 80 feet=129 feet on 85 feet=6 feet on 269 feet. The

actual height was given as about 6 feet on the new dam 251 feet long, or

addin<T the discharge through the culvert and aqueduct,=a lip of 258. From

observations made the morning after the flood, the writer has much confi-

dence in stating the depth at 633 feet. The flood of 1841 was calculated

in the same manner, and gave a depth of 14 5 feet on 85 feet lip. So the

floods of 1839, 1841 and 1843 are to each other as 1, 116, 103, according

to evidence given on the trial. But, taking into consideration some modify-

ino" circumstances, which would have occupied too much time in a court of

justice, the floods of 1839, 1841 and 1843 are to each other as 1 04, 114,

100. In 1839 the dam on Cross river gave way during the freshet, the

(2.) To prove this, take Hoghill brook, one of those omitted in tht- ralculation Thi« rtreunhas risen

4 feet on an overfall of 32 feet = about 1,400 c. feet per second, suflirient to raise the 400 acres of ihe

Croton lake 3 5 inches in one hour ; but, durinp that hour, the dijcharpe over 85 feet, with a depth of

3-5 inchts, would not lower the lake oneforth of an inch. Hence, several hours would elupke before

the minor streams would raise the lake high enough to make their escape over the Croton dam as fast

as they come in above. But it is proverbial on the Crotcn, that, when the small streams fall, lh«. large

ones begin to rise, and in the natural state of the river the former would he in or pretty near the Hud-
son only 8 miles distant, instead of being, as now, pent up in the Croton lake until the main tributa-

ries'come down and pour their floods over the Croton dam fimultaneously with the waters of the mi-

nor streams. Again, although in the fref het of 1843 the tributaries fell more rapidly than ever before

observed the water on the Croton dam rose to and receded from it« maximum very slowly, obviously

on account of the equalizing power of the Croton lake.
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subsequent rise was not taken into account in the evidence, by which omis-

sion the flood of 1839 appeared less than that of 1843.

Again, it was proved that the flood of 1837 rose from 16 to 18 inches

above the brick floor of Bailey's rolling mill, and, 2 or 3 square feet of this

being fortunately left, the writer took the level of this fragment of the wreck,

and found it 20 inches below extreme high water mark of 1 843. The re»

idem engineer testified that the flood of 1839 was only 7 inches higher than

that of 1837, so that the frpshets of 1839 and 1843 were shou-n to be neat-

ly equal by two independent measurements: 1, by measurement of the trib-

utaries ; 2, by their near equality with the flood of 1837, and consequently

with each other. Lastly, it has been stated, that half an hour before the

dam gave way, the water at Bailey's dam was 6 inchts lower than in 1839

—it was further proved by all witnesses living on the Croton, at or near the

site of the dam, that the fl(od of 1839 rather exceeded that of 1841, by ob-

servations taken as soon as the "lake" had run out and the river had re-

sumed its natural appearance.{') So that in fact, the defendants were in-

debted to the writer—the plaintiff's engineer—for the only plausible reason

that the flood of 1841 might have slightly exceeded that of 1839. An ex-

amination into the peculiarities of the floods of 1839, 1841 and 1843 will

satisfactorily explain all. In 1839 the freshet was general, all the streams

being high—in 1841, the Muscoot and the two branches of the Croton were

very high—in 1843, the minor streams and the Cross river were higher than

ever since the great July flood, 40 years ago. Now, the east and west

branches having their sources at a great distance, and draining a greater

area than all the other streams together, do not discharge their floods into

the lake till some hours after these latter have been falling, which they do

with great rapidity. Hence the entire Croton may have been higher at the

point of observation, two miles above the dam, in 1839 than in 1841, though

the total discharge into the Hudson may have been much greater in 1841

than 1839. It is the highest rise during the flood which is alone important

in this investigation. "
. ; ;; , . ./ .^yi:;

'

Another view may be taken of the requisite waterway to pass any floods

which can be expected. The writer was examining the streams of the Cro-

ton for the third time in March last, and from personal observation of the

storm, has no hesitation in stating, that, considering the rain only lasted 12

hours, that the snow was nearly all in drifts and a large portion of it left,

that 12 hours after the rain ceased, the wind choppf<i round to north-west,

causing the tributaries to fall more rapidly thali ever before known, and ac-

tually preventing the two main branches from reaching their ordinary flood

mark—combining all these circumstances, he can only view the flood of

1843 as an ordinary high freshet, such as has occurred four times during the

last seven y*^ars. Had the rain lasted two hours longer, and had the weather

(3.) It is wf'l known that the Croton attains its nnazimum about 1"2 hour» after the rain ceases, whirh
wonld pive thf hiehp>t water on the 8lh January. IMl, about 10 or 11 A. M., when it was proved, he-

yond all doii'it. that it did not quite equal the nood of 13>i9, at a goint two uiies al>ovc the dam, and
below all tlie main tributaries.

"
., : .

' . ' . ...
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cleared off warm, the flood of 1843 must have stood 6 feet on the very edge

3f the fall and between 7 and 8 feet at the upper end of the culvert house.

Had the snow of 1830 gone off as rapidly as in 1839, the flood must have

been almost twice as great as that of 1843. Such occurrences are anything

but impossible, and common prudence would lead us to anticipate them.

Yet every engineer will see that the floods of 1837, 1839 and 1843 were far

more than sufficient to have swept away the old dam, and if we allow one

half for any flood which can be expected, we shall have a waterway of about

400 feet, supposing the water in the pond not to rise more than 6 feet above

the lip. To withstand this column of water will require much more sub-

stantial work than is, or rather was, to be found at the foot of either the old

or the new dam.

The water commissioners say in the first part of their report, 11th Janu-

ary, 1841, (Doc. 39, p. 513,)—"The width of the sheet of water flowing

over the dam is 90 feet, and it is supposed in time of a freshet, will be from

4 to 6 feet deep ; it has already, in the last autumn, been equal to 3 feet."
"

In the same report, after the news of the flood had reached them, they say;

(p. 534,) " We have stated above, that the calculation was, that the water

might rise from 4 to 6 feet above the overfall dam, but instead of this, it rose

to about 15, and for this rise the dam was not calculated ; the earthen em-

bankment gave no protection against such a height of water ; and the over-

fall was not of a capacity, although 90 feet in length, to discharge the w^tex

which the flood brought down. * * It is obvious that greater provision

must be made to allow this stream to pass, in its natural channel, in time of

freshets."

Here it will be seen that nearly two years after the flood of 1839, the

commissioners—of course by authority of their engineers—state that the

Croton will rise from 4 to 6 feet on their dam, when the Muscoot alone in

1839 rose 4 feet on a lip of 82 feet ; the Titicus 4^ feet on 73, and the two

branches of Croton united, above 6 feet on 100. In March last the Cross

river rose 5 feet on 107 feet, which, taking into account the greater velocity

of approach, is more than the entire Croton was ever to discharge, accord-

ing to the views of the commissioners and their engineers.

The defendants asserted, that the flood of 1841 was not only greater than

any previous known flood, but so much greater that it could not possibly

have been foreseen. That they had a waterway capable of passing 50 per

ct. more water than passed in the flood of 1839. The choice lay between ex-

aggerating the flood of 1841 or underrating that of 1839. The latter

course was adopted, thus : the freshet of 1839 occurring during the con--

struction of the dam filled an area of 1028 square feet, including its own
additions to the prepared waterway ;

the flood of 1843 filled an area of 1472

feet at Tompkins' bridge one-fourth mile below, and, assuming the velocities

to be equal, the flood of 1839 would rise 7 feet 4 inches on a lip of 85 feet,

the flood of 1843 would rise 1064 for 85 feet-—the depth being in both
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cases tcikcn at the edge of the fall. The flood of 1841 was taken as equal

to 13 feet on 85, though nothing can be more uncertain than its depth on the

lip for some time before the dam gave way. It will be observed that the

flood of 1843 was necessary to the assumption, the whole statement having

been prepared for the trial. ^
. ; , ;; v :, . ; >; :.;__ , ^^

Another calculation, the surveys for which were made a few weeks be-

fore the trial, was presented, based on the assumption that the rise in floods

was proportional to the area drained—contour of ground, clearing of land,

and aspect going for nothing—and that all the tributaries were equally af-

fected by the same flood. Unfortunately for this latter theory, the lower trib-

utaries, draining one-third less land, discharged in 1^3 one-third more wa-

ter than the upper tributaries, owing to local causes, and sudden change of

weather, .i^:.-^ ;_,^_|.^-_- /
" ^^ ,(,•,: -:.:*'

.

.'
-'^r^-i : .r\-\ .;

.

But the most extraordinary circumstance of this defence was that no mea-

surement whatever of the absolute quantity of water passing in freshets was ta-

ken previous to, or during the construction of the dam. The area of the

flood of 1839 was known, but the velocity was not taken. Now there was

Bailey's dam within half an hour's walk of the Croton dam, over which

had passed the floods of 1637 and 1839, and where proof of the most over-

whelming kind would have been furnished any day, that ordinary prudence

required a waterway quite as large as that of the new dajm—250 feet. It

did not appear that any marks had been established, or anything whatever

done to determine the maximum flow of the Croton, before the completion

of the dam. The freshet of 1843 ran over the floor of the bridge below

the new dam, so that even up to 1843 the flow of the Croton in high floods

was an enigma to the chief engineer, who, it appeared on the trial, had paid

peculiar attention to the work, r
.^^f, ,,,...^.~ ^--

, u«*c % . .
, vi" S; /' U'^-s?:'-*-f

•

In judging of the construction of the dam, it must he borne in mind that the

engineer had " carte blanche" as to location, plan, dimensions, material, and

—last though not least—time, to say nothing of competent assistants—in

short every advantage which could possibly be desired. Justice to him re-

quires us to consider this as his " beau ideal" of a permanent dam, for the

most important of all purposes for which any structure can be designed, in

which his principal assistant coincided, testifying that he considered it to be

a structure of " unexampled strength." The resident engineer gave no opin-

ion on the subject.

The writer's objections were : that the approach was bad, that the entrance

should be somewhat in tl;ie style of that of a lock or culvert, instead of con-

verging up stream, that the angular wingwall presented the junction of earth

and vertical masonry to the current, instead of being carried around 40 feet

into the solid bank, thus aiding the discharge as well as increasing the sta-

bility ;
that the greater part of this wingwall rested on a crib of concrete, and

on account of unequal settling, was carried up without any bond, "rich

giout" being poured into the seam whenever any settling took place, and that
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a very small opening of this joint would render the loss of the dam inevita-

ble. That the loss of the apron endangered the dam by causing the under-

mining of the prot( ction uall at its junction with the apron and masonry,

which would be followed by the sand of the embankment till the latter be-

came too weak to stand against the pressure from above. 1.
'

.

Mr. Clowes, an experienced engineer, objected to the embankment " in

toto," that a wall of hydraulic masonry should have been carried across the

valley ; that the dam should have been arranged with flash-boards for sum-

mer, so as to ket'p the permanent lip as low as possible, every foot in height

being an object with sueh a mass of water ; that, over a smaller river than

the Croton, he had, from prudential considerations—the result of 30 years

observation—built a dam with a tumble or lip of 400 feet with less than

one-third the fall of the Croton dam
;
that it was injudicious to make the

reservoir in the river, when there were so many opportunities of makujg

more secure ones in vallies crossed between Sing Sing and the Harlem

river.

It was urged on the defence that, though the entrance M-as narrower it was

much deeper than at the lip, and gave a much greater section, hence the

width was unimportant ; in other words, it might have been worse had the

depth as well as the breadth been reduced. The wingwall was not to add

any strength to the dam, but merely to keep the embankment from filling

the culvert. 17 fff^t b- low the lip, hence a slight opening of the seam—even

if it did take place—uould be harmless. That to carry the wingwall 40

feet into the bank would be an imheard of precaution, and that the pressure

of the earth against the masonry with one or two little projections running

8 or 10 feet into the embankment was abundantly sufficient. The only re-

mark bearing on the apron was, that it was admitted to be quite inadequate

to withstand the action of 10 feet (
*
) water on the lip, though an efficient

waterway of 12 feet had been previously claimed by the very same engineers

—the only engineers giving evidence on the part of the defendants. Mr.

Clowes had objected also to the quality of the earth forming the embankment

—principally sand—with a tendency to quicksand
;
the engineers of the city

considering it a good material for the purpose, being composed of sand, gra-

vel and loam. The writer observed also that the thickness pf the banks of

the enlarged part of the Erie canal was 7 times the depth, about the same

proportion as obtained here, except at the wingwall, where the embankment

offered the least resistance though the pressure was the greatest. v

> '. Numerous other subjects came up, as the value of the cribvvork in the

embankment, the almost universality of the custom of making the Jip much

wider than the stream in its natural state in place of as here, narrower, but

(4.) The apron of the new dam was torn out by the fre»het of March last, thou(;h the face of the wa-
terway is curved so that the water le;ives thi' foot i-f th<! miisoiiry iii a hciizantal direction. Still the

apron of crib work—nnqncKtionahly superior to that of the old dam—gave way the tirst Hood with
four and a iialf f'^et water on the lip; the water exiuvatcd a lurpe hole at the fool ot the masonry and
it will require great exertions, a large expenditrire, and good luck, as repards weather, to render the

dam reasonably secure against a great flood next spring. Iti fate, with a great siiioiiier iii;od—such

as has been known in the Croton— would be scarcely cionhtful, and. viewed even in the most favora-

ble H«ht, lUe condition of the dam is, at this moni'jiit, most unsatisfcictory.
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above all, the propriety of carrying a vertical stratum impervious to water

entirely across the valley, as for instance a wall of masonry founded on so-

lid rock or secured by two or three rows of well-jointed piling-, etc., in short,

that at least all the precautions taken on works of far less importance should

have been found here.

Appearances after the flood were described to have been as follows :
em-

bankment and protection wall f^onc, masonry of dam proper, generally un-

injured, except a few of the lower courses of the face of the dam which

were carried away. The first course was stepped into the solid rock,

and this being unable to withstand the action of the water, the mason-

ry of course followed and many pieces were carried far down the river.

The wingwall from the joint northward was gone, also the crib of concrete

—one piece, more than 20 tons in weight, having been carried several hun-

dred feet down the river—also a large crib sunk across the natural channel,

near the head of the masonry, used as a cofTerdam during the construction

of the work. The filling of the old channel was taken out down to, or be-

low the original bed and the foundations of the remaining masonry, where

not of solid rock, were torn from under, so that a bar could be in some places

run from 4 to 6 feet under the abutment wall. Yet 60 feet north of the ma-

sonry, and on the same level, the sand and gravel remained undisturbed,

showing an almost irresistible force acting along the base of the abut-

ment, yet confined to so narrow a space as to have been harmless at the tri-

fling distance of 50 or 60 feet north of it. Apron entirely gone and 20 feet

of water in its place.

This description agreed well with the appearance of the dam in July, 1841,

when visited by the writer. The water was then very low and the power-

ful action of the flood near the foot of the masonry was so clearly indicated,

that he had no hesitation in concluding, that such effects could have been

,

produced by undermining only.;. :. N f^v\:*^ -V - :..^: : : r • :'; ..^ - v-'.^- >

|

The destruction of the dam on the 8th was considered a matter of course

in that part of the country, and would have been honored with a large au-

dience had it taken place by daylight. As it was, it was seen only by those

at work on the embankment, and by one man on the south side of the river.

The former, witnesses for the defendants, w^ere one of the contractors, (Cran-

dall,) a superintendant of masonry, (Adamson.) and a laborer. They testi-

fied that the water forced it way between the frozen and soft earth, that it

broke out about 100 feet north of the masonry, and about 8 feet below the

top of the embankment, running over the protection wall and widening to a

channel of 150 feet, but leaving about 40 feet of the embankment and pro-

tection wall standing next the masonry ; that this continued for about an

hour, at the end of which time the water was still running over the lip of

the dam proper. The witness for the plaintiff, (Green.) a very intelligent

mechanic, who stood on the south bank, swore, that just before the dam gave

way he observed a whirlpool immediately above the wingwall, suddenly the
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water receded from the bank and burst through the foot of the embankment

at the masonry, the protection wall above, falling, as it were, up stream. The
hill on which he stood trembled with the shock, and the noise was heard for

miles in all directions. >-^/. ;%:• -i.
- j^^- ;.,•>;;>:"^

A son of one of the contractors, (Brayton,) on the part of the plaintiff,

testified that two hours before the dam gave way, the earth behind the wing-

wall was very soft, that water was to be seen on the lower side of the wall

in violent agitation, that the men on the dam were trying to fill the hole up,

and that a load of earth was dumped in. This was admitted by Crandall,

who ascribed the softness of the earth to the rain.

It will be observed that Green swore that the embankment next the ma-
sonry went first—Crandall and Adamson that, an hour after the water broke

through, it was the only portion lefi. There is no reconciling these state-

ments. Whether it be physically possible that an embankment of sand, sup-

ported by a dry wall, should stand as a dam 40 feet high, for one hour with

8 to 10 feet of water rushing over it and that this same mass of water, aided

by 400 aeres of ice, should fall during that time from that height without

disturbing the sand and gravel on which it fell, are questions to which but

one answer can be given. But, independently of this, it was contended that

the appearances near the dam—the rapid falling of the lake two miles above

the dam, 6 or 8 feet in 1 or 2 minutes—the noise distinctly heard 6 miles

off—the marks of the ice on trees 30 feet above the level of the river—the

rise of more than 20 feet at Bailey's wire works, though the valley is a
quarter of a mile wide and two miles below the dam, sweeping away houses,

barns, mills u;il '••. u Ik :i\v rolling machinery in its mad career, showed
conclusively that the dam gave way at once, instead of being gradually

washed down.
The grand argument on the part of the defence was, however, the high

standing of Mr. John B. Jervis, an engineer at the head of his profession in

this country, the greatest country for public works, in short the " greatest

practical engineer" of the age, just about to retire on his laurels, which
would be withered by a verdict for the plaintiffs. Still if they believed neg-

ligence to be proved, they must find for the plaintiffs, " and let the country

bleed."

The cool, contemptuous style of the following remarks of the commis-
sioners—one of them an engineer of high stnnding and great experience—-

says more than the most violent invective could do ; the common sense view
in the last passage, as obvious as it is irresistible, would of itself have jus

tified the verdict rendered for the plaintiffs. (The italics are the writers.)

Doc. 17, Report of the Water Commissioner.*, I2th July, 1841, p. 87.
" The construction of the dam twiv building, will, accoiding to the estimates,

amount to about one hundred and twenty-seven thousand dollars
; but it

must be recollected that //«'.<; dam will be a maxoH irork <lani. laid in hydraul-

ic cement, in the place of the mere earthen filling in, with a dry protection

wall laid with rough stone, so that the dam when now finished will be an
cn/ircZ3/ different structure from that part of the dam carried away, and will

correspond in strength and durability witlji the rest of the work, certainly

much more so than the dam as formerly constructed ; and as the dam cre-

ates the supply, the importance of its strength and durability, in the origi-

nal construe tio7i, is very obvious."

New York, July, IM2. .:i •, .• .ri.:' #.

Note. Of the numerous works on hyJraulios constiltnl by the writer, no one gave so good a view of
this branch of the science as Mr. Rocbliiig's es.say. published in this Jourun!, December, 1S3&
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Railroads in Germany.
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RAILROADS IN GERMANY.

The year's result of the G-jrman railroads at present in activity has beea

published, and shows anincreaseof nearly two millions of travellers in 1842

as compared with 1841. The following table will show the number of pas-

sengers and the amount, (in English money.) received for passengers and

goods during the month of Decemb 3r, and during the wh(;le of the year 1842.
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sequent impossibility of making the trips with any degree of regularity. In-

deed, upon all the German railroads, it will be seen the number of travellers

was small in December, compared to the monthly avera|!UGJ[the year.

The Leipzig-Altenburg line is only the commeiitemcnt of oiievvt

to connect the chiff cities of Saxony with those of Bavaria. The road was
partially oprned to Altcnburg on the 19th of September, and will in a few

months be fiuthcr opened to Crinimitzschau. The Ba\arinn government

seems dftennincd that that part of the railroad which will traverse Bavarian

ground shall be constructed with the least possible delay. The railroad is

to enter the Bavarian tei^ritory at Hof. whence it is to pass through Augs-
burg and Nuremberg, and run on to the southern frontier at Lindau

;
thus tra-

versinof the entire kinfrdom from north to south, a distance of about one hun-

dred aod fifty leagues. The bill for the construction of this railroad has

been subniitted to the Bavarian Chambers. The expenses of the construc-

tion are to be covered by a loan.

The Munich-Augsl)urg compai.y have declared a dividend for the year,

on their shares, of three per cent. We have not heard whether the share-

holders have made up their diflcrences with the directors, or whether the

company can yet be said to have lost the unenviable distinction of being the

worst managed of all the German railroads.

• The line, howeA'er, which at the present moment justly excites the great-

est interest in Germany, and which to England is of more importance, than

all the other German railroads put together, is the projected line from Ham-
burg to Berlin, of which as yet only a few miles li^ve been completed, viz..

from Hamburg to Bergedorf The enterprizing mercantile community
of Hamburg were, if we mistake not, the first in Germany to bestir them-
selves for the establishment of railroads, but encountered so many obstacles

in the jealousy of their neighbors, that one plan after another was abandoned
in dispair. It was at length, however, determined that so much of the line

tovi'ards Berlin as ran upon their own territory should be executed at all

events, and they calculated that wlien a commencement had been made, thf-v

would find it all the easier to overcome personal objections. All opposition

on the part of Denmark and Mecklenburg has^radually been overcome,
the political difficulties to the undertaking have been all obviated, and nothing

now remains but to raise the neces?ary capital iniorder to proceed with the

construction of the railroad. /

In ordinary times there would be no difficulty/in obtaining, in Hamburg
and Berlin, purchasers for all the shares in suck an undertaking as a rail-

road intended to connect the two cities
; but at the present time several cir-

cumstances contribute to impede the prompt filling up of the subscription

list The calamity which befel Hamburg last May is still severely felt there,

ind^ependently of which Hamburg has largely participated in the effects of

that' commercial depression under which England has now been sufl^ering

for so considerable a time. Many of the citizens of Hambtirg have passed

from affluence to poverty in consequence of the great fire, and many more
are probably still struggling to conceal from the world the state of insolven-

cy to which that calamity has reduced them. Capital is, therefore, necessa-

rily less abundant in Hamburg now than in more prosperous times, and other

circumstances contribute just now in Germany to invite the investment of
surplus capital in other undertakings. The king of Prussia has projected

a colossal system of railroads to radiate from his cjjpital towards the extreme
points of his kingdom. Many of the lines which he has determined on, and
which have received the sanction of the States, however important they may
be in a political or military point of view are not likely to produce much
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profit to those who would make them at their own risk ; the king, in order,

nevertheless, to insure their construction, has gxiarantied to the capitalists

who will undertake them a minimum interest of three and a half per cent

This guaranty fund is not to be extended to the line from Berlin to Ham-
burg, wtiichhas^jeerTlooked on by the Prussian government as so secures

an_that no guaranty from the State would be requisite to induce ca-

pitalists to enter upon it. Eventually this anticipation will no doubt be fully

justified ; but in the mean time, what may be called the State railroads in

Prussia, v, ill by many be deemed a safer investment, the Prussian govern-

ment guarantying the dividends on the shares, not merely from the time

when the railroads shall have been completed, but fronr tlie day when the

works commence.
In addition to these circumstances, lliere are certain local jeiilousies and

^^rivalries that are exerting such means as they have at their command to de-

fay, if they cannot wholly prevent, the construction of the railroad between

Hamburg and Berlin. When tiie lines now in construction are completed,

there will be two great lines extending,^ the one fron» Trieste, over Vienna.

Prague and Dresden, to Antwerp
;
and the other Irom Trieste, over Vien-

na, Brtslau and Berlin, to Hamburg. Should the line to Antwerp be fin-

ished sooner than that to Haniburg, there can scarcely be a doubt that the

rerp line would become the main artery for German commerce, and
that much of the trade of Hamburg would be drawn ofi' by her Belgian

rival. It may be worth while to present the present state of theses two lines

to our readers in a tabular form,

From Trieste to GloggnitZj ;'.'

From Gloggnitz to Olmutz,
'

From Olmutz to Prague,
From Prague to Dresden,

From ^Dresden to MagdebuFg,

From Magdeburg to Hanover,

40 miles

30 miles

30 miles

1

In eHnstmction.

50 miles.

32
20

miles,

miles.

From Hanover to Cologne,

From Cologne to Antwerp, (or Ostend.) 40 miles.

Not yet opened, but

certain to be opened

in a few months.

48 miles.

150 miles.130 miles.

Of the line from Trieste to Antwerp, therefore, 130 (German) miles of

railroad are complete, and 150 miles remain to be executed
;
but of the con-

struction of these 150 miles, within a brief space of time, there can scarce'

ly be a doubt, now that the Austrian ar^d Spanish governments have taken

^hc respective lines under their powerful protection. Whether these govem-
luents are acting wisely, in burdening themselves with a guaranty which
must have the effect of adding to the national debt of either country, time

.done can solve.

The following is the present state of the line from Trieste, over Vienna,

and Berlin, to Hamburg:

From Trieste to Gloggnitz,
•"""'

From Gloggnitz to Leipnick. . " 40 miles •-
;

From Leipnick to Oppeln, r/
From Oppcln to Breslau, 10 miles

From' BresLiu to Frankfort-on-the-Oder,

From Frankfort to Berlin, 10 miles

From Berlin to Hamburg, ;"

.
J--

In construction.

60 miles.

1^ miles.

34 miles.

36 miles.

60 miles * 140 milea.

: I
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, On the former of thosp linrs, it wilLbe seen, a much larger portion of the

work has been complctod^jx-Wrsfefmnount of capital has consequt ntly been
invested, and a pow^TftfTrival interest is organized, which will do what it

-can to deter the timid from investing: their funds in a railroad from Berlin to

Hamburg. Bohemia, Saxony, Hanover, the Prussian provinces on the

Rhine, and Belgium are interested, or believe themselves to be interested, in

defeating the Hamburgers, and the consequence has been an active paper
warfare, which has o( late been extended even to England. Calculations

are constantly published in the newspapers with a view to demonstrate the

improbability of a remunerating traffic, and a friendly uneasiness is even
expressed lest some unfortunate dupes should be prevailed upon in England
to throw away tiieir money on so hopeless an undertaking. An instance

of this occurred in our own piper, on the 8th instant, when a?i advertise-

ment of some Inngth was inserted in the shaj)e of a letter, purporting Jo pro-

ceed from an Englishman at Berlin, who was made to give expression to

sundry apprehensions lest the purses of his confiding countrymen should be

laid under contribution. We have no objection to warnings of this sort.

John Bull has, in his time, been seduced to invest a deal of his hard earned

money in the purchase of moonshine, and it will be better for him in future

to be too cautious than too confident ; at the same time, well aware of the

quarter whence these warnings proceed, and of the motives that dictate them,

we are not inclined to attach much importance to them, or to feel any deep
obligation to their authors.

There is no city on the continent in whose welfare England is more in-

terested than Hamburg. Our exports to that city average annually from
five to six millions, (nearly the whole being cotton and woollen manutactures

and hardware,) and every additional facility of communication with the in-

terior must have the effect of increasing so profitable a trade. The rail-

roads, terminating at Antwerp, run, moreover, through no part of Germany,
but the States embodied in the Cu.stoms Union ; whereas, nearly half the

line from Hamburg to Berlin passes through Danish and Mecklenburg ter-

ritory, where the duties on British manufactures are comparatively trifling,

and arc likely to remain so, neither of these two countries having any man-
ufacturing interests to protect, and both of them being deeply interested in

cultivating a commercial intercourse with England for the disposal of their

agricultural produce. The mom* nt either line is complete to Trieste, that

line must become the road from England to India, in preference to that over.

Paris and Mar.seillcs ; but th'^ro are many reasons why the line from Ham-
burg over Berlin, about 900 English miles in length, would be preferable

to that from Ant\verp, over Dresden and I'rague, which would be at least

1,2G0 English mi Irs long.

The people of Hanover look to England for some assistance in carrying

out their railroad, in the realization of which they think England almost as

much interested as themselves. Individual capitalists, however, will be

guided by the prospects of profit only
;
and of all the continental railroads

we know of none that promises better. At the termini of the line we have
a population amounting to more than half a million of souls ; and although

no large city occurs on the way, yet at both extremes the railroad will come
into conimunication with an intercourse of wide e.\tension and first rate im-

portanc!e. The country, moreover, through which the railroad wiJl run is

nearly a dead level, and it may be doubted whether there is any railroad of

the same length, in any part of the world, in the construction of which few-

er natural dilficulties have presented themselves, than may be looked for

between Hamburg and Berlin. All the railroads terminating at Berlin,

• \



yr^l ;

;* Railroads in Germany, ^it 23D

and now In activity, have turned out profitable undertakings, and of all, the

shares are now at a considerable premium.

The companies interested in the steam navigation from Hamburg to Mag-
deburg are also active in their exertions to prevent the realization of the rail-

road from Hamburg to Berlin, though it may be doubted whether the river

traffic, particularly with the steamers, would not continue with nearly the

present activity, even if the railroad were in full operation. The travelers

to Saxony, Bohemia and Central Germany would still continue to journey
up the Elbe to Magdeburg.

Tiie Leipzig-Drcsd'n line has published its annual report, and a very

satisfiictory report it is for the shareiioldt^rs. The dividend for the last year

is to be 6 net^-ccfiT^and the e^sEilflatcs for the coming y<ar promise a consid-

erable-TTicrease in the receipts, accompanied by a considerable reduction of

penditure. The receipts of 1842 showed an increase of 50 per cent., as

rompired with those of 1841. Till recently this railroad had been work-
ing with a single line of rails. The second line is now completed, and will

hIIow a greatly increased activity. Branch lines are spoken of Aom Leip-

zig to Chemnitz, and from Dresden to Chemnitz, as likely to be undertaken
in the course of the present year.

No German government is exerting itself more zealously in the cause

of railroads at present than that of Austria. The report of the Yienna-
Raab company for the last year appears to have been qiiite an agreeable

surprise to the shareholders, who, if we understand aright the abstract that

has appeared in a German paper, have received five per cent, interest on
their capital, independently of a half per ctnt. which had been paid over to

the reserved fund. The works of the government, however, will. in a short ^
time give increased value to this line. The works for the ext( nsion of the

line to Trieste are in active progress, and so, at the other extremity, are

those for the extension of the Vienna-Olmutz railroad to Prague. A treaty

has been concluded with the Saxon government for the railroad from Prague
to Dresden ; so far, therefore, as Austria is concerned, the railroad from the

Adriatic to the North sea has been provided for. Even during the winter, ':

from five to eight thousand workmen have been constantly at work on the

^Bonemian part of the line, but on the return of spring it is intended to strain

every nerve to accelerate the great undertaking.

A new German railroad, that between Heidelberg and Carlsruhe, will

shortly be opened as fir as from Heidelberg to Langenbrucken, a distance of

about fifteen miles. Experimental trips were performed on the 26th and
27ih ultimo, but we have not yet seen any account of ihe railroad liaving

been opened for the use of the public. '': J ';'::-/( ':r'':''--'r-y:':-:' \;
' -^^ "

In the kingdom of Wurtemburg, also, tlie government has ve^v splendid

schemes, which will probably be realized, but not without imposing a con-

siderable additional dt- bt on the country, in the shape of a guaranty fund to

the capitalists who advance their money. There are to be private railroads

-and Stale railroads in Wurtemburg; the former are to be undertaken by
companies, to whom the government guaranties an interest of four per cent,

on the cap-ital advanced, r&'^erving to itself, however, the right of buying up
the railroad oa payment of tlie money expended on them. The State rail-

roads are to be constructed by the government, and a loan is to be raised to \
defray the expenditure. Among the lines recommendf-d by the commiltea
of the second chamber is one to connect the Rhine and the Danube, from
which several branches are intendt-d to radiate

In looking at the immense works now in progress in Germany, it is im*
possible to forbear from speculating upon the vnst results that must in a ft^f
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years be obtained. With a railroad 900 miles in length it will be quite prac-

ticable to travel Irom Hamburg to Trieste in forty or fifty hours, and thus a
saving of several days will be eflected in the transit of the overland mail
from India to England. The whole system of continental travelling, more-
over, must undergo a tthange ; for it will be intolerably absurd to make a
man waste days at a railroad station on the ibrmalilics of his passport, when
in the space of time thu.s lost he might have travelled from the North Sea to

the Adriatic. Will not ev( n the national character be likely to undergo a
modification when such rapidity of locomotion has become one of the accus-

tomed occurrences of life in every part of the country 1—London Chron.

It may not be known to gome of our readers, that at the late session of the

legislature, an attempt was made to procure a charter for a railroad from

New York to Albany and Troy, to be located immediately upon the eastern

bank of the Hudson river. This, of course, would have been a rival line

to that of the New York and Albany railroad, and in endeavoring to for-

ward their application, the advocates of the " river line" have not hesitated

to make the most absurd statements in comparing the two routes. The re-

port from the committee to whom the matter was referred, very properly put

ihe project to sleep—and in doing so, has not spared the absurdities and in-

consistencies of the petitioners. Among other things, they quote the very

words of a former report of the engineer who now advocates the river route,

iii which he took ground diametrically opposite to that which he now takes.

^n answer to some of the, so called, arguments brought forward, Mr. E.

F. Johnson, chief engineer of the New York and Albany railroad compa-

ny, prepared a statement, which was presented to the legislature. As this

paper of Mr. Johnson's touches in one place upon a point of professional in-

terest, we have selected a few paragraphs for publication.

" The river line is also represented to have a maximum grade or inclination

nf thirtcfu feet less per mile. Assuming this statement to be correct, it does

not by any means follow that any very material advantage is derived there-

Irom to the river line, either in the average velocity of movement or in the

!ost of transportation.
.

Both routes have their termini upon the same level. If, therefore, there

is more ascent upon one line, it must also have an equal surplus of descent,

so that the aid affbidi d by gravity in the latter case will be precisely equal

to the resistance in the Ibrmer.

For the purpo.se of illustration, let it be supposed that the rate of ascent

fin the two lints, lor a givtn dij^tance, to be equal to the maximum on both,

namely, thirty feet per mile on the one, and seventeen feet per mile on the

other. If with a given power a given load is conveyed up the latter at the

rate assumed, of iwtnty-six miles per hour, the same power will convey the

same load up the Ibrmer at the rate of twenty-three miles per hour, nearly,

(see the New York Assembly Documents, No. KJS, page 1 1, 1839,) ma-
king a differrnce in ihespetdtn the as^ctnt of three miUs per hour. If these

grades occupy half the whole distance, and the journey between the two ex-

tremes is peribrmtd in six hours, the train which is on the lowest grade will

commence its descent about nine miles only in advance of the other, or twen-

ty minutes sooner in time. To make up for this loss of time, on the re-

maining half of the distance, the train or. the thirty feet grade has the bene-
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fit, in its descent, of the greater force of gravity on that slope, compared with

the slope of seventeen feet per mile ; and hence the whole distance will be

accomplished with the same expenditure of power in the the same, or very

nearly the same time. ' • <v..- :--' ps- >v »- - ^ r s^..
>

-i

If the rate or degree" of inclination of the grade line was so groat in any
part as to render it impossible, from considerations of safety, to derive the

full benefit of the aid afforded by gravity on the descending portion, the re-

sult would be different and a disadvantage might ensue
;
but such is not the

case where the maximum inclination does not exceed the limit of thirty feet

per mile, the average much below that amount.

Admitting it, however, to be possible that some little difference may exist

in favor of the lower grade on the river line, yet it cannot be denied that the

interest upon the superior cost of that line, amounting probably to not less

than $50,000 per annum, will manifold more than cover the difference in

the expense of fuel, or whatever extra power of traction is needful to convey
the same load with the same average speed over the interior route.

So far, therefore, as it regards the through trade and travel, the interior

route will be found to be quite as efficient as the other. This conclusion is

in accordance wit)i the experience on all the railways in operation of a sim-

ilar character, having grades not exceeding thirty feet per mile.

I am aware that the opinion has been advanced that a difference in the

elevation of a summit of from seventeen to twenty-five feet per mile is equal,

when equated, to one mile of horizontal distance.

For very high grades and high summits this rule, arbitrarily assumed,

might not be widely at variance with the truth ; but where the grades range

below the limit of thirty feet per mile, and the average, as is the case on the

interior route between New York and Albany, does not exceed more than

half that amount, the rule is not in the least degree applicable.

With respect to the way business, which, if we may judge form the expe-

rience upon the New York and Erie and other roads, must constitute a con-

siderable portion of the whole business of the New York and Albany road,

the superior elevation of the ground on the interior route will be found an

advantage rather than otherwise. This is evident from the fact that the re-

gion of country which will furnish a surplus produce for market, is elevated

considerably above the line of the road. The road is therefore more acces-

sible from the surrounding country from having this elevation, and will bo

more likely to obtain in consequence its fair share of business in competition

with the river.

There is another and still greater advantage to be derived. The most el-

evated portion of the interior route is situated, as already stated, near the

north line of Dutchess county. From that point to New York city, the

grade has an average descent of eight feet per mile for one hundred miles.

Nearly all the way freight, forming possibly the greater portion of the

freight conveyed in summer, will come to the road in this distance, and as

the average descent is in the direction of the preponderance in the trade, be

ing towards the city, more will be gained than lost, in consequence, in the

expense of transportation. # # # # #

As to the amount of way business to be furnished to the railroad, it must

be remembered that the proposed river route can only draw to its support

that which flows in from one side, which for eight or ten months in tiie year

must be divided with the steamboats and other craft upon the river. * *

It should be borne in mind, in considering the relative merits of th« two
routes, that the river line will not serve to cheapen the transportation of pro-

duce to the city from the eastern river counties, neither does it in the least
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accommodate the rich marble and iron region which lies in and near the

valley through which the interior route passes.
« * •

The interior route also passes through a region at present deprived of

any convenient mode of communication with the city.''

CIIKSArKAKi: AM) OHIO tanal.

At a gf-ner.il meetin2r olthe stockholders at Frederick, on the 5th instant,

we understand proposals Avcre submitted by capitalists for completing the

mifinished portion of the canal between dam No. 6, and the town of Cum-
berland, as alao for the extension of the work to the mouth of Savage. But
it will be seen by the annexed report, that the company deferred entering

inti* any contract before affording a feasonable time for any other persons to

offer proposals, and thereby release the directors from any censure that might
possibly accrue to them, as well as to afford the authorities of the State an
opportunity of carrying out the provisions of the legislative enactment with

regard to the sale of the work. We think the proper course to be pursued

is here marked out, and such an one as will meet the approbation of the

friends of the canal.
. .

'" J .

" " v
' ' j'^ .

;''

As to the prospects of the worlt on the canal being commenced soon, we
of course cannot speak positively. We learn that General M'Neill, the

president of the company, is still very sanguine in his expectations—that he
says the work loill go on soon, and that, too, to completion. We sincerely

hope he may succeed. We are indebted to our Baltimore correspondent for

the following report

;

-'..'-' REPORT. '

. . I: V
"

.

The matter of the report divides itself into two distinct subjects :— •

1st. The accounts, expenditures, sales of property, income from tolls, etc.,

or in general of the financ* s of the company. It has not been in the power
of the committee to bestow upon these subjects the attention which their im-

portance demands. We beg leave, therefore, respectfully to recommend
that a committee of three be appointed by the chair to atttud to this part of

the president's report. > ' -^ 1

2d. Of the extension of the canal. We are of opinion that the interest

of the Sfdte, and all interests connected with or to be developed by the canal,

are eminently involved in the early and substantial extension of the canal,

in conformity with its plan up to the town of Cumberland, and that to this

end the energies of the president and board of directors should be directexi

with vigor and perseverance.

With this general expn ssion of opinion the committee will bring to the

consideration of the meeting the necessity of observing certain precaution-

ary measures, which will now be indicated:

1st, That competition ought to be excited hy public advertisement in the

newspapers before contract be entered. Proposals to be received by the

26th June.

2d. No attempt should be made by the company to purchase State bonds
until the treasurer shall have iailed to effect a sale of the State's interest in

the canal a.s authorized
;
say until the 10th July.

3d. That no contract shall be entered into except with the condition that

it may be annulled by the company after thirty days' notice, at any time

within twelve months after the date of said contract, on the payment of one
per cent, as damages upon the unexpired portion of the contract.

4th. Provided, however, that nothing whatever shall be done by the pre-

sident and board of directors which may prevent or embarrass the sale by
the State of Maryland of her interest in the canal.

.
' V - "'"



f.
Long Island Railroad Report. .^ .- 343

True copy of the report of the committee upon the report of the prpsi-

dent and directors of the Chesapeake and Ohio canal company, submitted to

the stockholders, etc., mad^ June 6th, 1843.

Test. Thos. TuRNtR.
At the same meeting the following gentlemen were elected officers of the

Chesapeake and Ohio canal company for the current year.

Gen. W. GiBBS McNeill, President.

^
•

''
Directors. '

*

vV Col. Frisby Tilgham, ? i^r u- „*

,.: John O Wharto;i,E^.
J

Washm^on county.
. ,

., William Price, Esq., Allegheny county.

Col. James M. Coale, Frederick county.
;

Daniel Burkhart, Esq., Berkely county, Virginia.

J. P. Ingle, Esq., Washington city.

We have long since expressed our opinion that the Long Island railroad

was destined to become one of the most important lines of improvement in

the country. From the report now before us, we are pleased to learn that

there is a fair prospect of an immediate completion of the work. The
amount required for this purpose is but about half of the portion of the cap-

ital which yet remains to be called in. For the particulars in regard to cost

of construction, etc., we refer to reports themselves. ' ''

|
We cannot but regret that the company have neglected contributing their

share to the general fund of information, by not giving the details of ex-

penses of conducting the road. It is true that the line is as yet incomplete,

but this is no reason for the omission.

We have not includtxl in our extracts that portiobi which refers to the pro-

spective traffic of the road, as it was published in the last report. It does

not, however, need much argument to convince even the general reader that

a very liberal share of the travel east of New York will pass on this road.

There is, however, one item which, from the results of our own observation,

we feel convinced the directors have underrated—we refer to the local traffic

both in freight and passengers. The company have based their calculations

for this portion of income, upon the actual receipts for the road as at present

in use. That this is far short of what it should be, we suppose the directors

themselves do not doubt, and as any one may learn from the fact that several

lines of stages do a good business along side of the railroad—in some cases

even at a higher fare than that of the railroad. The mere question of

undervaluing an item in the prospective business of the road, is of not great

importance, and would, doubtless, at some future time, prove a very wefcome

discovery. But from the little attention this branch of their income has je-

ceived from the directors, in their report, as well as from the system of man-

agement, we feel certain that an increase of attention to this point would re-

sult in an increase of profit. It is in vain to say that every exertion should

be made to complete the work—this is all well enough—but is it a necessary

consequence that the exertions to secure travel upon that portion of the work

already coinpleted, should not be made ? This would indeed be a queer law,
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and one that would forbid any care being bestowed on a road when finished.

But a neglect of part of a work, is a neglect of the whole, in the moral,

though not in tlie mathematical sense—and that which is productive of in-

jury to the reputation of a part, is injurious to the whole road. With this

view of the case we see far larger and more encouraging prospects than even

the most sanguine hopes expressed in the report, would indicate. Upon

liOng Island alone, a traffic exists in part, and in part is yet to be created,

that shall far exceed the most ample share of the eastern travel, ever likely

to fall to the sliare of any one line of railroad or steamboat. Nor do we
mean to doubt the estimates upon this point, there is no line of those in ope-

ration which can in any way offer the advantages belonging to this, and if

nature had endeavored to form land for railroad uses, she could not have pro-

duced a beUer specimen than that traversed by the Long Island railroad.

LONG ISLAND RAILROAD. REPORT OF DIRECTORS.

The capital of the company, as granted by their charter, is 5^1,500,000,

m 30,000 shares, of §50 each. Of this amount, ii^28 25 per share has been

paid by the stoclcholdcrs, and the amount has bepn expended in the construc-

tion of the road, leaving JjiSl 75 per share, or $653,500 still unpaid.

In giving a statement of the property and effects of the company, it will

be proper to state that the road, as lar as constructed, is of the permanent de-

scription, being laid with the heaviest solid rail of 56 lbs. to the yard, with a

heavy superstructure laid the whole distance upon a deep gravel foundation

The property of the company consists of 34 miles of road with the ne-

cessary appurtenances, consisting of turnouts, tables, car and engine houses,

machine and blacksmith shops, store houses, dwelling houses, 12 in number,
stables, offices, 20 lots of ground in Brooklyn, (Parmentier's garden,) and

50 lots in .Tamaica, tlie Ilempstoad branch railroad of throe miles, 4 loco-

motive engines, 15 passenger, and 30 burden cars, etc., the right of way for

the construction of the road for a distance of nearly 30 miles, and the road-

bed graded and prepared for tlie rails for a distance of 21 miles. The whole
work and property having been obtaintd at a cost rising one million of dollars

The debts and liabilities of the company are as follows, and payable at

the periods stated, viz

:

.. ^ , i

To the State of New York, payable ip 1861, $100,000 CO
In a second mortgage on the road, being a debt originally

contracted to the Morris Cnnal and Ranking companj', of :

^0,000, of which $20,000 was paid, and the mortgage •" .••» :

for the balance of $40,000 is now held by A. G. Thomp-
son, with whom an arrangement has just been concluded

to defer the payment for 4, 5, 6 and 7 years.

Bonds issued in 1840 at 10 years, at 6 per cent, interest, for

the Hempstead branch, " "^

Bonds for rent and interest to the Brooklyn and Jamaica R,
R. Co., payable in 10 years fiom June, 1842,

Four year bonds issued to contractors, and for materials, due
in 1815, 1846 and 1847,

Bond issued for iron, locomotive engine, materials, etc., due
within the next six months.

Bonds at 10 years, issued to residents of Long Island, for

money loaned at 6 per cent., and expended in the construc-

tion of the road,

40,000 00
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s,- The receipts and expenditures of the road, as far as constructed, and op-

erated upon from iMay 1842 to May 1843, are as follows

:

r
|

Receipts for passengers, ^A^<mm} ^^73,04
Receipts lor freight, 9,490 21

^

The expenses for the same period are, ,,\ r ;.,•

Interest on New York State loan, .•
' $6,000 00 •

-

Interest on State of Michigan, '
'

' 1,506 62 ,'

Rent to Brooklyn and Jamaica railroad company, 8,000 00 .

For all other purposi s, as expenses proper in con-

ducting the road, including repairs, 37.134 74 52,641 36

:^
'

'

~$p90 48
'•' The balance of $3,090 48, together with two instalments, of one-half per

cent, each, or $14,500, called during the past year, has been expended in

continuing the construction of the road, and for which sum, as wtll as all

other moneys expended, vouchers are on file.

"- The distance from Brooklyn to Greenpoit, the proposed terminus of this

road, is 95 miles ; the portion now in operation from Brooklyn to Suffolk

station, the present terminus, is 46 miles
;
of the remainder, 21 additional

miles are graded, 16 of which are in direct continuation, and 5 miles more
are graded at different points on the line and disconnected.

The terminus at Grcenport, from which point it is proposed to connect

with the eastern roads by steamboats, is of the most favorable character ; the

approach to it is on the direct line of the road, and trains may bo run upon
the wharf at that place, at which ships of 500 tons are moored, and from
which steamboats of any draft of water may take passengers with baggage
and burden cars at all times throughout the year.

It may be well to add that with a view to making Greenport the terminus

of the road, it has been recently examined by a committee highly competent

to judge, that this committee have unanimously decided it to be all that could

be desired for that object.

The distance from Greenport to Stonington is estimated at 24 miles ; and

about the same number of miles to the proposed terminus of the Norwich
and AV^orcester road, near Gales Perry, to which point the latter road is un-

der construction, and will be completed in November next. The time re-

quired for performing the distance from New York to Boston, on the com-

pletion of this road, may be stated as follows: - %: ;, /
[

From New York to Greenport, 95 miles, ' 4 hours.

Crossing to the Norwich and Worcester or Stonington roads, 2 hours.

From thence, as now performed, to Boston, ;
- . I 4 hours.

; .
j

;• i^' \ - . Making 10 hours.

Annexed to this report will be found the report and estimate of the engi-

neer of the work, James J. Shipman, Esq., by which it will be seen that

the cost of completing the remaining portion of the road to Greenport is

$350,000.
No amount is named in the estimate referred to, as required for the right

ofxoay; and it is believed that none, of any moment, will be required. The
land has been ceded, for the most part, and in two cases only on the twenty
miles of road recently constructed, where the owners of land were unwil-

ling to give their land, the commissioners appointed to assess the damage
gave but a nominal amount, probably holding in view the great advantage

which would accrue to such land owners by the construction of the road.

The company have recently obtained a decision of the vice chancellor,

by which they are relieved from the heavy expense of constructing fences
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along the line of the road. This item of expense alone in the construction

of the road has heretofore reached as high as nearly $2,000 per mile. *

It is proper here to add, without claiming more for this road than other

roads may claim, that from the period of its first operation to the present

time, upwards of 750,000 passengers have passed over it without injury to

a single individual. ######
Having placed before the stockholders the condition and prospects of the

company, they would call their attention to the report of the engineer with

regard to the cost of constructing the remaining portion of the work. By
this estimate it appears that the sum of $330,000 is necessary for that ob-

ject. By the experience acquired in the construction of 20 miles of road

within the last 18 months, it is believed that the estimate is a fair one, and
that of this sum, $250,000 would be required in cash, and that the balance

could be obtained on a credit of from 1 to 4 years.

If the estimate referred to be correct it would seem for the interest of the

stockholders to have the road completed as early as it could be done, consis-

tently with a due regard to economy.

It is proper to state that some of the stockholders are urgent upon the

board to complete the road with all practical dispatch, and place the compa-
ny in a condition to pay dividends ; and they also contend that the present

condition of the money market, and the low price of materials, are unusu-

ally favorable for that object, and those holding these opinions profess their

readiness to pay on their own stock. These representations coming from
responsible sources, are doubtless entitled to some weight. The board of

directors wish to pursue only such a course as will conduce to the immedi-
ate and permanent interest of the stockholders and the public.

The board are of the opinion that the time has now arrived when it be-

comes expedient to make a vigorous effort to complete the Long Island rail-

road from its present terminus to Greenport, and which can only be done
with a due regard to economy, by raising funds from the stockholders sutfi-

cient to meet the expenditures. The president has accordingly been author-

ized and directed to call an instalment of one dollar and a half per share,

payable on the 1st July next.

This matter is now submitted for the mature consideration and decision

of the stockholders, with the single remark, on the part of the board, that

in every view which they have been able to take of the subject, the conclu-

sion is irresistible, that the expenditure upon this road, of the sum stated,

will immediately and permanently enhance the value of the stock far above

its present cost, and bring into successful operation a work, the extent and
productiveness of which, (with a single exception,) it is believed, will ex-

. ceed that of any other road in the middle or northern States.

By order of the board,
' •" Geo. B. FisK, President. .

yew YorA, June 15, 1843. ;:•:,

ENGINEER'S RETORT.

To the President and Directors of the Long Island Railroad Company.

Gentlemen—I have the honor of submitting the following brief report

and estimate of the cost of the graduation and superstructure of the Long*

Island railroad from its present termination in Suflblk station to Greenport

In making this estimate I shall omit taking notice of the cost of right of

way, and the necessary docks and other fixtures required at Greenport, for

which I have no data, and I shall take the present contract prices, consid-

ered as payable wholly in cash, as the basis of my estimate, the cubic yards
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of excavation being increased to cover the grubbing and clearing. The
item of masonry is also omitted because we have but two culverts on the

line of more than 12 feet span, and those, owing to the entire absence of

stone along our line, are made of timber truss work, the cost of which is

estimated under the item of superstructure. ., . . j. ->.

.

. ^ ,j Estimate of excavation from 2d division to Greenport.

690,500 cubic yards at 8 cents per yard, - - 55.210 00
250,000 " " completed at 8 cents per yard, r ';' - 20,00000

440,500 " " balance unfinished at 8 cents per yard, 835,240 00
I submit also an estimate of the superstructure:

4128 tons iron rail and spikes at $60, - 8247,680
Mud sills and ties for 48 miles at $420 - r ^ - 20,160
Workmanship, " « at $400 ti ..: • 19,200 ^287,040 00

I would also state that the character of the graduation is such that it may
be completed nearly as fast as the iron can be laid down, and that the retra- ,

cing of the line beyond Jamesport would require a month or six weeks
time, while the whole line Irom Jamesport west is now ready for the con-

tractor. The whole line can be completed as respects graduation in four

months without any question, and we have at this moment twenty-threo

miles in readiness to receive the superstructure. j.,.-iir^

The condition and prospects of the work under your direction will, I

conceive, justify me in congratulating the stockholders and directors upon
the near prospect of its early completion. The whole extent of our coun-

try, from one e.xtreme to the other, will not present a line possessed of sim-

ilar advantages, its western terminus at two great cities, Brooklyn and New
York, the mainsprings of energy and entcrprize, with a population of 360,-

000—its construction through the centre of an island itself containing 100,-

000 inhabitants, entirely free from navigable rivers, without a bridge for an
hundred miles, and with grades of an average less than ten feet per mile

j

having six curves only, with radii not less than 5000 feet in 80 miles, ad-

mitting of any desired velocity, and with its eastern termination on one of

the most beautiful harbors in the Union, within 5 hours of the city of Bos-

ton in all weathers. We may in brief, sum up the advantages you possess

to enable you to withstand all competition in the following particulars, the

shortest possible distance, the greatest velocitj'^, the most perfect and solid

superstructure at an expense less by 40 per cent, than any similar road in ,

the world, and finally, a capacity of performing a profitable business M the
'

lowest prices. All these are advantages inherent in your entcrprize
; and .

entirely independent of all improvement in machinery, which other ma-
chines may supercede, for no invention can nullify the fixed and immutable

laws of nature ; these devices serve only to economize power by new modes

of application, which, owing to your unrivalled position, will still farther

increase your capacity for business. I cannot believe that an enterprize so

full of the elements of success will be suffered by the intelligent and active :

officers at the head of its affairs any longer to linger out a sickly existence

when the l.ind of promise so invitingly lies before them, and nothing more
is required than to reach forward and possess that vi'hich they have so man-
fully struggled to obtain.

Respectfully submitted,
,

V . • i *

James J. Shipman, Chief Engineer.

-1
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"*: READING RAILROAD AND THE COAL TRADE.

We were not a little surprised to find, while on a visit to Philadelphia a

short time since, an apparent hostility among the citizens to the Philadel-

phia, Reading and Pottsville railroad. That there should be among those

interested in rival works, a degree of hostility towards this road, which

is likely to prove so formidable a rival, is not very surprising, but that

others, whose interest is apparently in no wise interfered with, should

evince hostility to such a work, is truly surprising. It is said by some that

the Schuylkill Navigation company could bring down all the coal that can

be mined in the Schuylkill region, and therefore a railroad was uimecessa-

ry. Possibly all the coal of the Schuylkill region might for some years

yet, come through the canal, and at the old price of $2 00 per ton, yet,

even if it might, that is no reason why other means of transportation should

not be prepared in lime., by which the supply of coal may be increased, and

by competition—aye competition, there's the rub—in transportation, as in

mining, the price reduced. It is hardly to be supposed that consumers will

find fault with a measure which tends directly to reduce the cost of coal,

unless perchance they have interests adverse to a reduction, either in coal

mines, or other modes of transportation, yet we found many individuals who
appeared decidedly opposed, if not hostile to this great work, which prom-

ises to be of vast benefit to community, by a direct reduction in the price of

coal, the consumption of which is rapidly increasing in all parts of the mid-

dle and eastern States.-

In 1842, over 540,000 tons of coal were sent from the Schuylkill mines,

by canal and railroad, and it is now believed that over 600,000 tons will be

sent this year. The cost of delivering this coal at Philadelphia, on tho

wharf and on board vessel was, previous to the competition of the railroad,

over two dollars per ton ; now by the railroad, i^does not exceed $1 40

—

thus cfl!ecting a saving to the consumers of the 540,000 tons shipped last

year of §324,000, and this saving was effected by the Reading railroad.

Boats of the Schuylkill Navigation company are now carrying for 70 cts.,

and toll 54 cts. per ton, which with the unloading and re-shipping on board

vessels at Philadelphia makes it over $1 40 per ton on board of vessel

or in the depot of the company, thus making a saving to the consumer on

the 600,000 tons from the Schuylkill region of $360,000 the present year.

But this is not all the advantage, or economy to the consumers of coal.

The whole amount of coal sent from the entire anthracite region of Penn-

sylvania in 1842, was 1,108,001 tons, only a fraction more than double the

amount from the Schuylkill region alone. The Schuylkill is, we believe,

the favorite in every market—of course, then, a reduction in the price of

Schuylkill, of which so much is used, will carry all other kinds with it, and,

therefore, we may safely assume that the Reading railroad has produced a

saving to the consumer of sixty cents per ton on the entire amount sent to

market, which will, this year, no doubt, be equal to, if not greater than last

year—and amount to over $600,000.
t
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But to understan4 fully the A-alue of this improvement, we must look to

the future. The entire consumption of anthracite coal in 1822, was only

2,240 tons—of which not a bushel came from the Schuylkill mines. It was

not till 1825 that coal was sent to market from that region which now sup-

plies one-half, into a few tons, of the entire consumption. In 1832—363,871

tons were sent to market—in 1842, 1,108,001 tons—may we not assume that

the increase will keep pace, for ten years to come, with the past ten? and

that in 1852, there will be at least 2,500,000 tons sent to market ? We think

so—and that they will be prepared to transport from the Schuylkill reg-iou.

ani deliver it on board of vessels, or in the yards at Phil., for ^1 12^ per ton.

It is asserted by some that the railroad cannot compete with the canal

—

and, therefore, that it can never succeed ; as to competing with tlie canal, thai,

we presume, is not the object of the railroad company. We suppose their

intention is to carry the coal to tide water at a price, and in a manner, satis-

factory to the dealers, and we have no doubt of their ability to do so, when

they shall have laid their double track from Reading to Pottstown, and have

increased their cars and engines according to their present designs.

Few people, indeed, who have not visited this railroad, can appreciate its

great advantages for heavy transportation. The entire line from Pottsville

to Falls of Schuylkill, 88 miles, is either level or descending, and, therefore,

with good cars and engines, there is scarcely a limit to its capacity to trans-

port coal, as will be seen by the statement, on another page, of Mr. G. A.

Nicolls, superintendent of transportation, in relation to the performance of

" Monocacy," a locomotive built by the Newcastle Manufacturing company,

at Newcastle, Pelaware. It is believed that that engine would have readily

taken twenty additional cars ; making up the load to 400 tons nett, exclusive

of cars, and without injury to the road—thus establishing, beyond question,

that they may at all times rely upon good engines' taking 200 tons of coal,

or 66 cars, and more if necessary ; and thus with thirty locomotives for freight

and 2,500 coal cars, they can average ten trains a day, or 12.000 tons a

week, or 600,000 tons a year—allowing two weeks for snow storms—which

at $1 40 per ton, gives §840,000 a year for coal alone, without reference to

" passengers and ordinary freight, which will, in a few years, become an im-

portant item. It may be said that this calculation cannot be realized at pre-

sent, and it may be as truly said that in ten years, and much less, it will bo

realized, and exceeded by fifty per cent.

It is said by some that this road cost too much. It has truly cost a large

amount of money, over $5,500,000. Yet it must be taken into the account

that the great object in view has been to obtain the most favorable grade pos-

sible, for a heavt/ trade one way, and to accomplish this, rivers have been

bridged, rallies filled up, hills cut domi and mountains tunnelled. The
gentlemen in charge have judged wisely that for a heavj'^ trade, a good road

was necessary, and they have made such a road—^notwithstanding the nat-

ural difficulties, the unceasing opposition, and the general depression of

business operations for several years past.
-t i ;? «vi

>.-
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There are three tunnels on this road, one 962 feet, one of 1,600 feet and

one of 1,932 feet in length, by the last of which a bend in the river is cut

off and the distance of several miles saved. The passage through this

splendid tunnel and over the river, on a beautiful curved stone bridge, as the

train emerges from total darkness at great velocity, is truly grand
; and in-

deed the beautiful and highly cultivated valley of the Schuylkill nearly the

whole distance to Pottsville, and the great variety of beautiful scenery con-

stantly presenting itself to view when approaching the coal region is excit-

ing beyond description. The passage of boats on the canal, loaded with

coal, in one direction, at three miles an hour, while the cars are going at

the rate of 30 miles in another ; the assembling of cars loaded with coal, on

the railroad from different directions
;
and the puffing of half a dozen loco-

motives, waiting with long trains of cars attached, for the arrival of the up

train ; the delightful and bold scenery breaking upon the view as the train

winds among the hills, and the flourishing busy village of Pottsville, all

tend to render this one of the most delightful excursions that can be enjoyed

in the vicinity of Philadelphia ; and a little effort and management and per-

severance are only necessary, to render it one of the most frequented by the

lovers of nature and the country—until the vicinity of -the railroad becomes

studded with beautiful country seats. But to effect this the system of " low

farei^ must be adopted. And here a word to the managers of the road,

which, however, we must defer- until our next number. -; j'. ;
;- " ? ":

'

' ' UNITED STATES NAVY. .•
"

The Army and Navy Chronicle presents the following glowing picture

of the condition and mismanagement of the United States ships of war. It

cannot be denied that there has been a gross waste of money in this depart-

ment of our government—especially in the abortive early attempts at steam

frigates. If the government would contract with individuals or companies

for the construction of a few steam vessels of the various descriptions desired

to come up to a certain standard—or not to be taken by the government

—

and then give future contracts to the most successful competitors, we
will guarantee that as many steam ships, of the most improved construction,

as may be desired by the government, will be furnished at three-fourths, or

even two-thirds the cost of those built at the navy yards, where it is well

know that labor does not always produce the greatest effect,

A GALVANIZED STEAMER. ' "'

Besides the sloop of war that has been ordered to be built at the Wash-
ington navy yard, we understand preparations are making also for building
an iron man of war steamer. We have not understood what is to be her
size

—

small., though, we hope. This business of steam men of war is new,
and our true policy with regard to it is contained in the Spanish refran., foco
a poro, senores. In the building of the Mississippi and Missouri, we have
overshot the mark

;
precisely as we did in laying down the keels of so many

74s just after the war. There was the Independence, 74 ; she performed
one short cruise, we think it was ; and to be of any service had to be razeed

down to a frigate. There is the Washington, 74 ; she has been once to the
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Meditefnmean and back, and she has now to be broken up as not worth re-

pairing. There is the Franklin, 74 ; she has been one cruise to the Paci-

fic, and a short time in the Mediterranean. She is hogged, and is now to

be sent round to Boston, {if the New Yorkers will let her, for they have been

making great efforts to retain her there,) to be cut down into a frigate. Then
there is the Columbus, 74 ; she has also performed but one or two cruises,

in a life time of twenty odd years, and will, when she r< turns, perhaps,

never perform another as a ship of the line. There's the magnificent 120
gun ship, the Pennsylvania, rotting at her anchors ; and we have heard
doubts expressed as to whether she would even now be sea worthy ; at ail

events, it is a question which in all probability will never be put to the test,

unless we should have war very speedily. The Ohio has been in the water

for twenty odd years, and has been one cruise. The Delaware is now abroad

and the North Carolina is at New York. Besides these, there are ou the

stocks, where they have been kept since the war fever for 74s subsided, the

Alabama, the Vermont, the Virginia and the New York. Any two of these

could have performed twice the service that has been required of them all

put together. And so far, we have been quite as unfortunate with steamers.

The old Fulton got as far once, we believe, as Sandy Hook ;
she put back,

and laid at the navy yard wharf for years, until she was accidently blown
up. Her modern namesake is an egregious failure, is not seaworthy, and
will never repay the navy or the country for the consumption of one day's

fuel. The Mississippi has proved too expensive, and has shown the coun-

try that " it costs more than it comes to," by a long shot, to keep her at sea
;

therefore, she has been put out of commission and laid up. The Missouri,

after the same order, has been made the subject of the most silly experiments.

She also will teach a similar lesson—that large steamers, like large ships,

are not the thing. We have no colonies abroad at which we can found na-

val stations, and erect depots and magazines for the safety in war of our man
of war steamers on the other side of the globe. If we have them never so

large, they must always turn homeward for fuel in war. This being the

case, we want small ones rather than large. The cost and expense of the

Mississippi and Missouri would build tmd keep in commission some ten or

a dozen small ones, of three or four hundred tons each. In peace, each one

of these would answer all our purposes quite as well as the largest ; and in

war, all of them together would be much more efficient and desirable than

the two large ones. But in expressing our preference for small steamers

over large ones, we wish distinctly to put in a caveat against those who have

been tinkering with the Missouri having anything to do with hull, engines,

boilers, furnaces, or smoke pipes of the one about to be buiU. Being of iron,

too, it is an experiment ; therefore, we repeat, poco a poco caballeros. Do
not let the navy bleed to death with experiments. Let her be of the small-

est class of war steamers, so if there should be a failure about her, or any
great mistake, or any room for improvement, or any new discoveries which
may injure her usefulness or render her unserviceable, let the loss fall light-

ly, where losses have been so frequent and so heavy—as Jack would say,

" ease them off handsomely." Economy is the word now. It is the only

thing, and that, too, of the most rigid kind, that can save the navy. As good

citizens, as friends of the navy, we go for it ; and whatever is at variance

with it—henceforth, whatever is wasteful or extravagant in naval expendi-

tures, it shall be our highest duty to expose and rebuke.

.^ , ,... BOSTON AND FITCHBURGII KAILROAD.
^

The fifth important line of railroads, radiating from Boston, it will be
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seen by the following notice, is in course of rapid construction. Thus it is

' that the Atlantic cities except New York, are all pushing forward impor-

tant lines of railroad—opening easy and rapid modes of communication

with the interior and with other cities, by which they can compete success-

fully with New York in supplying the country with merchandize, and at

the same time interrupt our usual supply of produce ; and if we are not

more enterprizing we shall have to send to Boston for our supply of milk,

butter, eggs, etc., as we have already for pork, which can be done in a year

or two Avith great case, or as soon as the Long Island railroad shall be

completed, which we believe is now in a fair way to be accomplished.

Boston has her railroad to "Providence in Rhode Island ; to Albany in

New York ; to Concord in New Hampshire, and to Portland in Maine

;

and now she is pushing /or Burlington in Vermont; and will reach there,

too, in less than five years. And adopting the policy of " low fares," by

which they are sure to attract the business and travel from a vast extent of

the most populous and enterprizing portion of the Union.

Philadelphia, too, has her Columbia railroad and canals to Pittsburg ; the

Camden and Amboy road, and connection with the road from Trenton to

New Brunswick and New York ; the railroad to Wilmington and Balti-

more ; her Germantown and Norristo\vn railroad
;
and last—but by no

means least important—her Reading and Pottsville railroad : besides her

numerous canals, by which she is supplied with the necessaries and the lux-

uries of life at all times, and at rates more in accordance with the times than

in New York ; and she can, also, and will furnish large supplies to the in-

terior, which would be sought for in New York, if her citizens were as well

accommodated with numerous and rapid modes of communication. So also

with Baltimore, with less than a third of our population, but double our far-

seeing enterprize and public spirit, she has four important lines of road in

as many different directions, all now in successful operation. The distance

now from Baltimore to Philadelphia is only 6^ to 7 hours
; whereas a few

years ago it was by no means certain how long. 'Tis true, on this road,

they hold to the absurd high rate of fare, $4, which should' be at once re-

duced to $3, or even to $2 50.

The Susquehanna railroad, connecting Baltimore with the Garden of

Pennsylvania, and opening a direct communication with Pittsburg and the

far west, is an evidence of her enterprize ; and it is to be hoped that it may
richly repay those who have invested their capital in it. j

-/ The railroad to Washington as well as that to Philadelphia, were matters

of course—works not to be avoided in this go-a-head age—yet the people

of Baltimore are nevertheless entitled to great credit for constructing so good

a road as that to Washington, at a period when engaged in so many other

important works of great magnitude. But the eminently great work, un-

dertaken by Baltimorean enterprize, and at a period, too, when the capaci-

ty and importance of railroads was but little understood, is the Baltimore

and Ohio railroad, designed to open a direct and rapid intercourse with the
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vallies of the Ohio, Mississippi and the gr£at west ; a work which will in-

sure a rapid advancement, and prosperity commensurate with the boldness of

the undertaking and the indomitable perseverance with which it has been

prosecuted more than half the distance, and into the immediate vicinity of a

vast coal and iron region.

Thus have Baltimore, Philadelphia and Boston shaken hands with the

people in all directions, invited them to dinner and treated them to the deli-

cacies of their extensive markets—who will of course reciprocate their ci-

vilities and send them milk, butter, eggs and bacon in return. While New
York, the great natural depot for the eggs, milk and notions of the whole

country is resting upon her laurels ! in having 14 miles of Harlem rail-

road, 45 miles of Long Island railroad, 53 miles of New York and Erie

railroad and the privilege of using the New Jersey railroads ! !

!

Fitchburgh Railroad.—This excellent project, which connects with the

Fresh Pond railroad, starting from Charlestown, is one of those railroads

in the State which have asked for no assistance from the legislature, but has

been commenced and carried on by the might of its own energy and enter-

prize. It is now in a condition of great forwardness, and, and will soon be

finished. The subscriptions to the capital stock have reached $660,000.

The road will pass through Somerville, Cambridge, Watertown, Wallham,

Concord, Groton ahd Lancaster to Fitchburgh ; and eventually to Keene,

southern Vermont and lake Champlain. The first 27^ miles, extending

from Fresh Pond to Groton, have been contracted for by Messrs. Belknap,

Gilmore and Co., Avho built the railroad from Portsmouth to Portland.

Seven hundred laborers are now engaged on the line. Five hundred tons

of iron have been ordered by the Acadia, and the line will be opened to

Walthara in September, in about four months after commencing operations.

LOCOMOTIVE ENGINES OF 1843, IX COMPARISON WITH THOSE OF 1829.

It is probably distinctly recollected by our readers that the Liverpool and

Manchester railroad company, in April, 1829, offered five hundred pounds

sterling for a locomotive engine, not to exceed six tons in weight, which

should haul twenty tons on a level road ten miles an hour ; and an engine

of this capacity was then unknown in the world. Fifteen years, however,

have made astonishing changes ; locomotives are now in common use which

will haul over 500 tons on a level road ten miles an hour. At that period.

30 feet rise to the mile was considered a serious obstacle, but now 70 to 85

feet rise to the mile is easily overcome with heavy trains, and with passen-

ger trains at a speed of 15 to 18 miles an hour. The following statement

of the performance pf the " monocacy" engine, built by the Newcastle Man-

ufacturing company, at Newcastle, Delaware, under the direction of An-

drew C. Gray, Esq., exhibits an improvement in railroad machinery truly

astonishing, and commends highly to railroad companies the engines of that

establishment [Ipttrri
• • . :- v.^n
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Statement of the performance of the " Monocacy^^ Engine with a train of

one hundred loaded coal cars on the Philadelphia^ Reading and Potts-

vilie railroad.—April 28th, 1843.

The above engine left Pottsville at 6^ A. M., and passing six coal, pas-

senger and freight trains on the road, arrived at the Falls of Schuylkill, 88
miles from Pottsville, and C from Richmond, at 6 P. M.

The time actually consumed in running, was 6 hours and 50 minutes ; or

at the rate of r2-,\ miles per hour the whole distance. The train was taken

up the forty-three feet grade at the Falls in two drafts, assisted by another

engine, and reached Richmondj 94 miles from Pottsville, at 7J the same

evening.

Nett weight of coal, 335 tons; of cars, 205 tons; making the gross weight

of train, not including engine and tender, 540 tons of 2240 lbs. Whole

length of train, 1250 feet; amount of freight on coal, $498.

^ The above train was fully within the power of the engine ; the latter

working with great ease during the whole trip.

The Monocacy is an eight wheel engine, built by the Newcastle Manufac-

turing company, Newcastle, Delaware.

Whole weight of engine, in running order, with water and fuel, 13-^^ tons

—do., on 4 drivers, S-jVo- tons—cylinders 12 by 19 inches. .^. .,,>';

'j'v.^T ' " -;ti.'-. '.

J-.r: - . ^' ^- NicoLLS, Supt. Transportation.

STEELED JOURNALS AND CHILLED BOXES.

When on a recent visit to Newcastle, Delaware, a few days since, we
learned that the use of steeled journals and chilled boxes in railroad machin-

ery has effected a more important change in the economy, of the few roads

which have as yet adopted them, than is generally known. When well

made and properly used, the chilled box and steeled journal axles for pas-

senger or freight cars, are decidedly preferable to any other form of journal

or box. They combine strength, entire security, freedom from friction and

cutting, and durability to snch an extent, that on the roads where they are

used, nothing better is hoped or looked for. Not a drop of oil is necessary,

a pound or two of palm oil mixed with tallow will be sufficient for an eight

wheel car for months.

On the Newcastle and Frenchtown railroad, where they have used the

same chilled wheels, steel journals, and chilled boxes for six years, a recent

iniSpection of them has shown them to be now as good and perfect as they

were on the day they were first placed under the cars. The large eight

wheeled freight cars on that road have been running every day since the

20th March last, and have not cost one cent for unguents of any kind, and

the determination of the agent of that road, is to run the same cars until the

winter, without additional oil or grease. An instance of one of these jour-

nals and boxes fracturing on this road has not been known. On the Charles-

ton and Hamburg railroad, in South Carolina, the same description of boxes

and journals, as we are informed, are used with equally satisfactory results.

\ •
. • . . • - - -. •

^

- •. -
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Captain Robert H. Barr, the agent and superintendant of the Newcastle

and Frenchtown railroad, has in his possession some interesting facts in ref-

erence to the use of these articles which were promised us for publication,

and he will be willing at all times, we dare say, to communicate the results

of his experience to those interested in the management of railroads, •> 7.*^

We were also shown- h wheel on one of the freight cars, cast with a

wrought iron ring in the rim, which was broken by accident, and yet it has

been in constant use for several years, and apparantly as safe as any other

wheel in the train. This illustrates very clearly the value of wheels cast

with the wrought iron ring in the rim, and we would recommend those rail-

road companies, who have never used these very important improvements,

to adopt them, and to send to A, C. Gray, Esq., for information in rtiation to

them, as well as for the work when wanted, as we have good reason to be-

lieve that it is to be relied on in all respects. ,/

rnOGRESS OP railroads in EUROPE. := - ••

We give in this number, from the London Morning Chronicle, an inter-

esting account of the progress of railroads in Germany. The Emperor of

Russia is also pushing forward his great work from St. Petersburg to Mos-

cow, and designs, we doubt not, to continue it to the shore of the Caspian sea.

He has drawn into his service able engineers, machinists and mechanics,

from this, and we presume also from other countries ;
and has large orders

for machinery in course of execution, now, both in Philadelphia and Balti-

more, which are to go out this season. Indeed, but for the foreign orders

for locomotives, excavators and other machinery, many of our industrious

mechanics would be now without imployment. . ,

We understand that Major Whistler, who has charge of the railroad, is'

highly esteemed by those in whose service he is now engaged \ and also

that Mr. Joseph Harrison, of Philadelphia, and Mr. Thomas Winans^ son

of Ross Winans, Esq., of Baltimore, both of whom have gone out to su-

perintend the erection of large machine shops, under the patronage, and at

the expense of the government, are well satisfied with the reception they

have met with. ^-

Thus it will be seen that the monarchical governments of Europe duly

appreciate the vast importance of railroads as a means of controlling the

people ; but if we are not mistaken, railroads are the precursors of lihtrty

and equlity to the people everywhere. Intelligence leads directly to liberty

and equality, and railroads cause the " schoolmaster to be abroad.'*

MISSING NUMBERS OF THE JOURNAL.

If any subscriber to the Journal desires to supply missing numbers to any

volume since July, 1838, they are requested to give early notice, that they

may, if possible, be supplied now when we have some odd and surplus num-

bers on haiKl.
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A singular discovery was recently made in the office of the Railroad

Journal and Mechanics Magazine, when its former editor and founder re-

turned to his old station, after a long disconnection from it. On looking about

the office he discovered that one very important book, the Ledger, was out

of its place. It was replaced on the shelf, where it belongs, but, singular

as it may appear, whenever he returned to the office, after a short absence,

the Ledger was out of its place, which induced an investigation into the cause

of the occurrence. After dilligent search, and due deliberation, we were led

to the conclusion that this singular phenomenon

—

if it is singular in pub-

lishing offices—can only be accounted for in the following way. On turn-

ing over the leaves, he discovered that on one side of the page there were
numerous entries, thus—A. B., D): £1—C. D., Dr. £2—and E. F., £3

—

and so on through the alphabet ; whereas, in very many cases

—

quite too

many for the interest of the editors—^there was no corresponding entry on
the opposite side, and on adding up the two columns, he found a difference

of £500 or £600 in (the weight of) the two sides of the Ledger ; thus ac-

counting, in a very natural way, for the uneasiness of the

—

Editors, if not

of the—Ledger. We shall be gratified to learn if any similar occurrence,

from like, cause, has ever been heard of If there has been a solitary in-

stance, it should be put on record for the benefit of future historians. And
it is not, for a moment, doubted but that those, opposite to whose names these

blanks occur, will immediately have them filled, so as to enable us to deter-

mine the cause of so singular an occurrence ; and we would suggest the

propriety of an experiment by which the ballance may be thrown on the

other side, that we may be able to ascertain whether it will cause a similar

tendency in the book to be out of place. Should it, fortunately for the Jour-

nal, for once get on the other side, and produce a similar propensity in the

book, we will go security that the Editors will never complain—^though, as

in duty bound, they will certainly record a phenomenon so singular.

CC?~ And now, my dear sir, we ask your hearty co-operation in the pood cause. We ask yon to re-

commend the RAILROAD JOURNAL to others, as well as to take it yourself, and to remit the

amount of their subscription with your own. We think it should be taken by Stockholders general-

ly, and especially by Railroad Companies—several copies for each, to distribute among those in their

employ—and that Railroad Companies should Advertise on its cover, that it may be sought for by tra-

vellers and others, and thuj dilfuse more generally, correct information in relation to the character of

Railrofid Stocks as an investment. If tlie different Railroad Companies in the United States would
take live or ten copies each, and advertise their rates of fare^ at t\0 a year, the circulation of tlie Jour-

niri- would soon reach 5 or 6,000 copies, and be the means of disseminating widely, informatina eihib-

itins; the success of railroads in this country and in Europe, which now seldom reaches the people.

And it is for the interest of every Road, and every Stockholder, and every Engineer, to have the sub-

j«ct lietter understood. We therefore request you to give us the benefit of your influence in extending

the circulation of the Journal, and we pledge ourselves to labor diligently in the cause.

The EDrrORS.
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The South Carolina canal and railroaa company being hereafter merged

in the Louisville, Charleston and Cincinnati railroad company, the present

report is intended to give a general view of the affairs from the first organi-

zation of the corporation. A highly interesting history of the undertaking

we have already extracted in a previous number.

This report by Mr. Tristram Tupper, late President, shows that great ad-

vances have been made in economy and good management, and throughout

the zeal and faithfulness of this gentleman to his duties are well displayed.

But while admiring the industry with which the materials of the report

have been collected we cannot but regret that, the truth of certain statements

in the preface had not been more fully investigated before publication. In en-

deavoring to exalt the value of the stock passing into the hands of the Louis-

ville Cincinnati and Charleston railroad company, Mr. Tupper takes the

opportunity of stating that the stocks of but four railroads in the United

States are above par, while all others are at, or far below par. The state-

ment is not only literally untrue, but is calculated to produce a bad effect

upon this species of investment. We have no doubt that such a result was

far from the mind of the writer, but still he should have been careful not

to decry all other works in praising his own,

REPORT.

To the Stockholders of the South Carolina Canal and Railroad Company

:

In accordance with the general usage of this company, and in conformity

with one of its rules, a statement of its affairs, as made up by the secretary

and treasurer, is herewith presented, showing the gross income of the half

year, ending the 31st December, 1842, to be 8182,678 05
And the expenditure for the same time, for improvement and

repairs,
'

• 110,085 22

Leaving a nett in«ome of $72,592 63
Being over the rate of 7^ per cent, on the capital of $2,000,000 ; and

showing a gain over the same months of last year, 828,519 89
In larger receipts, $18,929 22
And smaller expenditure, 9,590 67

This encouraging result has been presented in each of our semi-annual

reports for the last three half years, exhibiting a gradual improvement in the
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condition of the company
;
and it will be our duty to show in the present

report, how our contracts and engagements might have been made to pro-

duce the company a much larger nett income, without materially affecting

its general arrangements.

Since the 1st of July, the company have reduced its indebtedness $72,-

692 83.

From amount then due, ...... $212,67588 ..;...
' To amount now due, • .- 140,083 05 --'*'-
The only remaining debt of the company, (except for incidental expenses

for which we have cash in hand,) is $100,()00 to the State of South Caro-

lina, with interest, $53,253, payable in 1847.

The accounts thus show a surplus of over $13,000, from Avhich a divi-

dend might be safely made of one-half per cent., but we believe it more ad-

visable to retain it until July, when a full dividend of at least 3^ per cent.

can be made.

Since the 30th June, 1839, the balance due by this company, over its as-

sets, have been reduced from the nett income, $355,121 57
The amount at that time, $495,159 62
And at this time, - --w 140,038 05

embracing the amount borrowed from the Louisville, Cincinnati and Charles-

ton railroad company, to complete the improvements of our road to that

date, «- V $332,182 10
With interest since credited, 39,914 14

Making amount paid that company in full, $372,096 24
This fund would have paid dividends to the amount of 18,^ per cent., if

not applied to the payment of debts, or about 5^ per cent, per annum, dur-

ing a period of the most depressed state of trade, perhaps ever known.
And whatever may be the state of trade for the future, it is believed that

the low amount to which the expenses of our road is reduced, (compared
with former years,) will enable it to produce a handsome profit to the stock-

holders.

In my July report, it was stated that " the current half year will, no doubt,

on both roads, furnish a nett income of not far from $100,000." It appears
that the amount realized is $101,600 37. It was also stated, that at least 60
setts of chilled wheels and axles, with steel journals and chilled boxes, would
be made in the work shops during the ensuing six months, and that the plat-

form cars would be increased to 30 on eight wheels—63 setts of the wheels
have been cast and fitted to axles, and the 30 platform cars completed, which
aid much in the transportation of cotton.

The report of the superintendant of the road, (Mr. Lythgoe,) will sliow

the progress and improvement of his department—and by the contracts he
has made for the ensuing year, the amount of wages will be further reduced,

notwithstanding there has been to this time a gradual reduction for the last

six years in this item of our expenses.

There is strong reason to believe that the effort made to preserve the tim-

ber for repairing the road, by Earleizing it, will contribute much in lessen-

ing the consumption of this article, which is now less than half the amount
used four years ago.

About four miles of road, at different points, have been laid with this pre-

pared timber, besides several turnouts, without any additional expense in the

road department ; as we stated in our last report, the inferior sap-timber used

is obtained for enough less than the heart-timber, to defray the expense of

Earleizing—and so soon as the test going on in Sixth street, Philadelphia,

(of inferior hemlock laid down in 1839,) is rendered sufficiently satisfactory
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to warrant it, the whole road could be relaid with mineralized timber as fast

as that now in the road is required to be removed, which may be done with

diminished expenditure each successive year.

The report of the master of machinery shows the condition of that depart-

ment, and the progress of improvement there ; the economy in the work
shops, for the last two years, is particularly interesting, and should be very
gratifying to all who have a knowledge of it. We have in many thihgs

surpassed all similar establishments ;
our success in making such machinery

as is required, particularly wheels, axles and boxes, and preserving thern

from wear while running, has exceeded all precedent, and will be a saving

to the company of at least twenty thousand dollars per year in the machine-

ry department.

Since the 1st of July, we have had cast 254 chilled wheels of the same
quality commenced twenty-two months since, of which not one has yet failed,

which, with the axles, having steeled journals, and chilled boxe-s, cost but

one-half the price of any ever obtained from abroad ; these are also used in

the place of, and are much more durable than the wheels with wrought iron

tires fitted with brass boxes, which have cost nwre than four times as much
as these made here, of condemned materials. Their being fitted for the use

of tallow, instead of oil, is a saving of nearly the whole cost of the latter,

which, when used on the train, was applied every ten miles run, while with

the new arrangement, where the boxes are well fitted, (after the first few
trips, which wear the parts smooth,) there is little or no consumption of the

tallow. In fact, the passenger trains, which have been particularly watched
to ascertain the result, have not consumed as large an amount in tallow in

twelve months as formerlly was applied in oil in two trips. Oil is now only

used in the work shops, and on such parts of the engines and cars as are

not fitted for tallow. -

The cost of oil and tallow purchased annually has been reduced from

$6,500 worth in 1837 to $2,000 in the last year, and the number of trips

much increased since the former period. /

The engines built in our shops are more simply constructed, and conse-

quently require less repairs than any we have had Irom Europe or the north-

ern States. There is one now nearly finished, which, it is believed, will be

capable of a greater performance than any one now on the road.

The position of our shops has given the master of machinery a greater

opportunity to improve upon the locomotive engine, than perhaps any other

machinist. Having been at the end of one of the longest roads a greater

length of time, where he has seen every engine go out and come in, and
obliged to correct their defects, and cannot have avoided discovering any dis-

proportion of their parts, or any unsuitableness of the materials used in their

construction, and must have acquired the best mode of adjusting and renew-

ing these imperfections.

These views will be fully confirmed by reference to the general statement,

showing the expenditure for the last seven years, where it will be seen that

the annual cost of machinery and materials have been reduced since 1837
from about $90,000 in that year to $22,250
A saving in this department of

. $67,750
with only $6,000 increase of the work shop wages, when it must be recol-

lected that the former year conmienced with as great a number of engines

as the last. i

The extent of our work shops, although the buildings are inferior, and»

the perfection of the preparations there for carrying on the work, is produc-

ing an immense saving ^o the company, and these works are daily improv-

?.--^.
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ing by setting up additional apparatus and machinery for facilitating the bus-

iness of building and repairing engines and cars.

This economy has gone through the whole business of the company, as

will be seen by the same general statement

The aggregate of all the items of expenditure, except land, new iron and
embankment, in the year 1837, was about $377,000
and the same items in 1842, 225,700

Showing this difference $151,300
in favor of the last year, with nearly double the business on the road.

This will be more satisfactorily explained by another statement, giving

the cost of the miles run each year.

In 1837, 172,456 miles—$377,148 54 expenditure ; $2 12i cost per

mile.

In 1842, 299,744 miles—$225,742 62 expenditure ; 72 cents cost per

mile.

It is proper here to admit that this great difference is not all obtained by
economy, a considerable part of it is from the fact that many of the articles

used are now purchased at a much lower price than formerly, and some part

of the outlay in 1837, was for improvements not requiring to be repeated

each year. These we will assume Avould have amounted to $50,000, or

one-third the difference stated above. Such is the present condition of the

property belonging to the South Carolina canal and railroad company, that

it is now fully worth its cost to the Louisville, Cincinnati and Charleston

railroad company, $125 per share, and including interest since purchased,

$150 per share—and by allowing the purchasers of the stock to assume the

debts of the Louisville Cincinnati and Charleston railroad company in part

payment, for which this stock is liable, believe it might be disposed of at the

above rate—or the whole property in the name of the South Carolina canal

and roailroad company might be leased or " farmed out," agreeably to the

provisions in the charter, (by giving all its privileges,) at the rate of ten per

cent, per annum on the capital of two millions, for ten years, payable month-
ly in advance. The property to be preserved in its present good condition,

and the transportation on the Columbia road, performed and charged at the

same rate per mile that it should cost on the main road. The lessee to have

the right, and be required to pay the interest on the debt of the Louisville,

Cincinnati and Charleston railroad company, on account of the rent, as 'it is

required by an act of the legislature, that the interest on the Sterling bonds

be paid from the income of the South Carolina canal and railroad company.

More than a year since our attention was excited by the excavating ma-

chine employed at Fort Green, Brooklyn. We paid it several visits, and

were highly gratified with its performance, but from not knowing who the

proprietors were, we were unable to afford any satisfactory information as

to the details of the machinery, or the cost of operating it. We at last found

'? a very good and tolerably complete notice which was published in the num-

ber for March, 1842, p. 177.

The following description, together with an account of previous patents,

for similar purposes, is from the London Journal of Arts and Sciences. We
are indebted to Messrs. Eastwick & Harrison for the English cut which

, twxompanied this article.

It must be recollected that this is the first excavating machme which has*o

-'\-
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ever gone into successful operation—in this country at least. Much interest

is felt in it, and we have heard many inquiries in regard to the cost of work-

ing, and the circumstances of ground favorable for its use. From the want

of notice on the part of the proprietors, we have never succeeded in obtain-

ing this, though we have at times taken much pains to gather the desired in-

formation. Their own advantage should prompt them to give publicity to

everything concerning the machine. ;^

MACHINEK.T FOR EXCAVATING, OR CXJTTING, AND REMOVING EARTH.

Many have been the attempts to supersede, by means of machinery, the

use of nand labor in the tedious and laborious operations of cutting and re-

moving earth, for leveling inequalities of the surface, forming canals and
docks, and clearing the beds of rivers. These mechemical contrivances have
necessarily partaken of the same general features, viz., moving peckers and
shovels, or scoops, constructed and arranged in various ways, and actuated

by wheels and levers, in a variety of forms and combinations, from the sira-

pie and well known dredging apparatus, commonly worked in our harbors

and rivers, to the elaborate and gigantic new American excavator, which,
under the absurd cognomen of the " Yankee Geologist," has been proclaim»

ed to the world as capable of removing mountains.

Without intending, in the slightest degree, to detract from the merits of

this American invention, which we hear from disinterested parties, who have

witnessed its performance, to be one of paramount importance and vast ca-

pability, we think it necessary, in order to qualify the extravagant statements

given in some of the periodicals of the day, both foreign and English, re-

specting its astonishing powers, to state what are the leading points on which
its claims to novelty are founded.

In order to show this more clearly, it will be desir^le to mention, in a

brief way, the objects and features oi the several machines for excavating

and removing earth, which have been the subjects of patents within the last

twenty years. The first of these we find to be the invention of George V.

Palmer, of Worcester—a machine to cut and excavate earth, granted 8th

June, 1830. This machine is mounted upon wheels, intended to advance,

upon a temporary railway, laid upon the surface where the exca\'ation is to

be made, beneath which a hole is dug to commence the operations in. There
are a number of peckers in front of the machine, which by vibratory action,

dig into, and thereby break up the earth. A consecutive series of buckets,

connected by an endless chain, are brought do\vn into the disturbed and
broken ground, and scrape up the soil, stones, etc., which are carried away
up an inclined plane, in the manner of the ordinary dredging apparatus.

The machinery is worked by a winch and toothed gear, and advances upon
its railway as the earth is broken and removed.—See vol. vii, page 314, of

our second series.

Mr. G. V. Palmer, qf Worcester, had a second patent granted, 24th Jan-

uary, 1832, for improvements in machinery or apparatus for excavating, and
which he called an excavating and self-loading cart. This contrivance much'
resembled an ordinary cart upon two wheels, drawn by horses. Under the

cart were placed the cutting, or excavating, instruments, formed something

like the share and breast of a plough, which excavators were capable of be-

ing lowered, so as to take into the ground and break up the soil to any re-

quired depth, as it advanced
; or they might be dra^vn up out of operation,

in order to allow of the cart travelling on ordinary roads, when proceeding

to, or returning from, its work. The running wheels of the cart were broad.
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and their felloes hollow, and in these hollows were transverse partitions,

formed by plates, which constituted the bucket wheels. On the cart advanc-

ing, the ploughs, or cutters, penetrated into and broke up the ground, and
turned the soil sideways into the buckets of the running wheels, which, as

they revolved, raised the soil, and, in turning over, let it fall on to 'inclined

edges, by which it was conducted into the cart.—See vol. i, page 278, con-

joined series.

In December, 1833, a patent was granted to Mr. Thos. Affleck, of Dum-
fries, for his invention of improvements in the means and machinery for

deepening and excavating the beds of rivers, removing sand banks, bars and
other obstructions to navigation. This, however, consisted merely of ap-

paratus, which, when agitated by the rolling waves, or rise and fall of rivers,

disturbed and broke up the mud, sand or gravel, for the purpose of enabling

it to be washed a^vay by strong currents, or freshets.—See vol. iv, page 273,
conjoined series.

__
.

'*

An apparatus to facilitate and improve the excavation of ground, and the

formation of embankments, invented by Mr. William Brunton, engineer, of

LondoUj was made the subject of a patent, dated 2d November, 1838. A
part of this invention was a series of hook-shaped cutters, fixed in a frame,

one in advance of another, and which, being connected to machinery, were
forcibly projected into the ground, and made to plough it up in grooves ; each
cutter, as it advanced, cutting and preparing the way for the next cutter in

succession. The other parts of the invention applied to the arrangement of

stages, and the order in which a series of workmen were to dig and remove
the soil. Also, the manner of depositing soil for the formation of embank-
ments ; compressing it to give solidity ; and conducting the earth-wagons,

upon tram-Avays, by endless ropes.—See vol. xvii, p. 284, conjoined series.

Mons. L. J. A. Ramel, a foreigner, obtained a patent in England, dated

19th March, 1838, for his invention of improvements in machinery for ex-

cavating and embanking earth, for the construction of railways, and other
' works. The specification of this patent does not set out in very clear terms

what are the features of novelty proposed, but speaks of the " system of a
lever." As far as we can understand the subject, it seems to be merely the

adaptation of a long lever as a crane, which works vertically, to raise loads

of earth in a box, in place of employing hand barrows, passing up inclined

f

(lanes, or of pitching the earth from stage to stage by hand-labor. This
ever is mounted upon a platform, with running wheels, for the convenience

of passing it from place to place, upon a railway ; and the lever, to one end
of which the loaded box is attached, is worked by a cord, or chain, connect-

ed to the other end, and to a winding drum, or barrel, and windlass ; and
when the load of soil is conducted to the place of deposite, it is let fall into

a cart, by opening the bottom of the box.

An invention of certain improved machinery for cutting and removing
earth, was communicated to Mr. William Newton, of Chancery Lane, by
a foreigner, for the purpose of obtaining a patent, which was granted on the

27th March, 1839. This invention is a peculiar arrangement and construc-

tion of apparatus, mounted in a carriage upon a temporary railway, in which
a series of rotary cutters, or peckers, working in inclined positions, are made
to break the ground below, at an angle of about forty-five degrees, as the

carriage proceeds ;
and also to throw the earth, thus broken, into a consecu-

tive series of buckets, attached to an endless chain, which, by travelling ver-

tically, takes up the broken earth to the top of the excavation, and delivers

it into a series of troughs above, which troughs, by moving in a transverse
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direction, carry away the earth and deposite it in carts, or otherwise, as con-

venience may require.—See vol. xvi, page 57, conjoined series.

Mr. W. Scamp, of Woolwich, obtained a patent, dated February, 1841,

for an application of machinery to steam vessels, for the removal of sand,

mud, soil and other matters, from the sea, rivers, docks, harbors and other

bodies of water. This invention consists merely of a barrel, studded all

over with spikes, which, being mounted upon an axle, was suspended by
lever arms from the vessel, and, on being lowered down to the bed, or bot-

tom of the river, the barrel was made to revolve, as the vessel advanced, by
a travelling endless chain, extending from a pulley, or spur wheel, on the

,,axle of the propelling wheels ; or, by other rotary means, to a pulley on the

axle of the barrel, so as to cause the mud, sand, and other materials on the

bottom, to be disturbed, or broken up, by the spikes, and on mixing with the

water, to be carried away by the current.

These are all the schemes which have been proposed and brought before

the public, under the protection of letters patent in England, within the last

twenty years, until the introduction of the American invention above allu-

ded to.

This machine, which we are not permitted at present to lay before our
readers in all its details, consists of a horizontal platform, mounted upon
wheels, carrying a strong jib-crane, and also a steam engine. From the end
of this jib-crane, the excavating tool, or cutter, is suspended by chains and
pulleys, which allow of its swinging in a forward direction ;

and the back
part of the tool, or cutter, is attach^ to a rod, or beam, sliding on rollers,

which being acted upon by chains and toothed wheels, in communication
with the steam engine, causes the cutter to be projected, with great force,

against the earth required to be broken up.

The mechanism and the suspending chains, connected with the steam en-

gine, and with the projecting rod, or beam, affords the means of regulating

and determining the course in which the cutting tool shall move forward
;

and by means of a small hand lever, a workman, standing upon the platform,

is enabled to direct the advancing cutter through the ground, in a horizontal

line, or through any inclined or curved course, up to a perpendicular ; the

movements of the pendulous chains determining the course of the cutler,

while the sliding beam projects it forward.

The excavating tool is formed as a scoop, with strong tangs, or teeth, in

front, to break the earth as it enters, and a sharp cutting edge to take up the

broken fragments.

The machine having been moved upon its railway to the place where it

is required to excavate, the platform is then made fast, pro tem., in that situ-

ation, and the steam power of the engine brought to act upon the mechanism,
by sliding clutches, or other contrivances. The pendant tool, or excavator,

is then forced forward by chains, connected to the projecting beam, and pass-

ed round a rotary drum, driven by gear from the engine ; and at the same
time, the pendant chain is draum up, or let out, as may be necessary, to al-

low the excavator to advance in the required course. When the projecting

beam has carried the excavating tool forward to its extent of action, in a hor-

izontal cut, the suspending chain, from the crane-jib, will raise the loaded

scoop, (or the projecting and raising of the scoop may be simultaneous, as

the workmen shall direct,) which loaded scoop when brought to its highest V '\

position, may be conducted to one side of the excavation by the swinging jib,

and the contents let fall into a cart, by opening the Back of the scoop
; all

which operations are effected through the agency and power of the steam
engine, under the direction and regulating hand of the workman.

y-

\
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It is only necessary further to say, that by turning the jib of the crane to

the right or left, the cutting of the earth may be performed at any angle to

the direction of the machine, and, consequently, to a very considerable ex-

. tent—viz., a circuit of forty or fifty feet—without shifting its situation ; but

when a change of place becomes necessary, the fastenings by which the plat-

form was secured must be withdrawn, and the power of the steam applied to

move the whole, upon its turning wheels, to the next place where it may be

required to be made stationary.

Having given this brief description of the construction and mode of work-
ing the new American excavating machine, we conclude our present report

by stating the points of novelty which it may fairly claim over others that have

preceded it. Firstly, it is locomotive ; its movements, and all its operative

parts, deriving their powers from the steam engine which it carries. Sec-

ondly, that the earth is broken up and carried away from the place excavat-

ed by one instrument, (the scoop,) acting with immense effect, through the

power and agency of steam. Thirdly, that the cutting may be made with

equal facility at any ipclination to the horizon, and to a great extent around
the spot on which it is stationed, by the direction of the workman, without

• requiring to be moved from its place. Fourthly, that, by this machine, a

channel may be cut through a hill, with the proper slopes for its sides, and
a level base correctly formed, the excavated earth being simultaneously re-

moved. Fifthly, the capability of cutting many feet below the base on which
the machine runs, by lengthening its chains and guide-beam ; which last fea-

ture renders it also applicable to working under water, when placed in a

vessel, for removing sand banks, bars and beds of mud.

The engine and boiler, by which the various parts of the machine are put

in operation, are shown at a b—a a is the framework, provided with wheels,

by means of which the whole apparatus is capable of being moved along a

temporary railway, as the machine digs away and removes the earth before

it. The crane-post is shown at b b, at the upper end of which is placed the

crane-jib c c, supported by the diagonal beam d d, which is also used for car-

rying certain wheel work and apparatus for effecting the required movements
of the shovel. At each end of the crane are mounted puUies, over which a

' chain e e, passes from the shovel, or excavator /, and from thence down the

centre of the crane-post, and under the carrier-pulley g, to a windlass, or

capstan, on the axis of which is mounted a large toothed wheel A, taking

into a pinion upon the main driving-shaft, on which is mounted the fly-wheel

c. The shovel, or excavator, is connected by swing-joints to the forked end

of diagonal arms i i, which are furnished with chains, attached to each end

thereof These chains pass once round pullies, mounted upon the axle of

the toothed wheel k ; and hence, on rotary motion being communicated to

the said axle, the diagonal arms i i, and consequently the shovel /, will be
V caused to move upwards or downwards. The end of the shovel is connect-

ed by hinges to the other parts thereof, and retained in its proper position,

during the operation of digging, by means of a bolt, or pin, which may be

withdrawn, by means of suitable apparatus, when the filled shovel is raised

by the chain e e, and swung round to the required position ; the shovel will

then tilt over, depositing the excavated earth in a wagon, or other required

receptacle.

Upon the axle of the guide-pulley, on the top of the crane-post, is a bev-

eled toothed wheel /, taking into a similar wheel, mounted upon a diagonal

shaft 7«, at the lower end of which is a beveled pinion, taking into another,

mounted upon the axle of a pinion w, which latter piriion is capable, by means
of hand-levers, of being shifted in and out of geer with the wheel k ; by
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-which arrangement, the chain e, passing over the guide-pulley, and commu-
nicating rotary motion thereto, will cause the pinion /, and shaft m, to revolve,

and thereby, through the intervention of the pinion n, and wheel k, effect the

required motion of the diagonal arms i i, and shovel /, the attendant^ being

able to arrest the motion thereof, at any time, by means of the hand-levers

connected to the pinion n.

The horizontal motion, or swinging round, of the crane is effected by means
of the horse-shoe shaped pulley o o, affixed to the crane by cross-rods ; to

this pulley each end of a chain p p, is fastened, which chain, having passed

round the periphery thereof, is conducted downwards, by means of guide-

puUies, q q, passing once around an axle, driven by wheel-work, connected

to the engine, which wheel-work is capable of being shifted in and out of

gear with the main shaft, by the attendant, through the intervention of a hand-

lever ; by this arrangement, the chain p p^is put into motion at discretion,

thereby causing the horse-shoe pulley o o, to revolve, and with it, the crane

and shovel, or excavator. The machine is propelled along its temporary

railway, as the work progresses, by means of a toothed wheel r, affixed on

the axle of one pair of running-wheels, and connected to the motion of the

engine by suitable gearing.
i

<

When the operation of excavation commences, the shovel is caused, (by
the loosening of the chain e e,) to assume a nearly perpendicular position,

the teeth thereof being turned towards the earth ; motion then being com-
mimicated to the several parts, by means of their respective trains of wheel-

work, the chain c c is gradually drawn tight, and wound around the capstan
' pr windlass ; during which operation the arms i i are brought into action,

forcing the shovel into the ground by the means before described
; hence it

will be perceived that the shovel, or excavator, is operated upon by power
exerted in two directioi^. the one through the medium of the arn^ i i, caus-

''.->
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• ing it to be thrust into the earth, the other through the medium of the chain

c e, and its appendages, causing it to be lifted therefrom ; by which combined

action, and suitable speeds of driving gear, the shovel will describe a curve
• in ascending, the commencement thereof, being just in front of the maclMne,

and the end thereof vertically under the front of the crane-jib. The shovel

being filled with earth, and raised to this point, is swung round, by means
of the horse-shoe shaped pulley o ; and the bolt, which secures the ends

thereof, being withdrawn, the contents will fall into the wagon, or other re-

quired receptacle ; after which, the crane is again swung round, and the va-

rious parts put out of gear, when the shovel will descend, in order to operate

upon the earth as before.

This peculiar arrangement of apparatus, it will be seen, is applicable only

to operations performed on land
;
but a machine on the same principle, suit-

s' ably modified for the intended work, has been constructed for the purpose of

'dredging harbors, deepening rivers, or other such operations, a description

of which, with a more minute accoimt of the first machine, we shall lay be--*

/ fore our readers at a future time.

"^ Railway Speed and Safety.—The following paragraph is from a late

London paper :

"

" The returns given in the report of the officers of the railway depart-

1_ ment, board of trade, shows the average speed upon the various lines, ex-

•; elusive of stoppage, as follows : London and Birmingham, 27 miles per

hour ; Great Western, 33 ; Northern and Eastern, 36 ; North Midland^29

;

Midland Counties, 28 ; Manchester and Birmingham, 25;* Newcastle and
North Shields, 30 ; Chester and Birkenhead, 28 ; and Birmingham and

i Derby, 19. The average speed on the Metropolitan lines, exclusive of stop-
• pages, is about 22 miles an hour.

The foregoing returns of speed on the English railways shows an aver-

age rate exceeding the rates in this country, say 19 'to 20 miles per hour.

i. On some of our best roads, with the heavy edge rails, we have accomplish-

ed as high rates of speed, to wit, a mile in a minute, as was once performed

. in England. Our engines have drawn larger loads up higher grades in

comparison to their weight. The great difficulty with most of our roads is,

tjiatthey are too slightly built, from the dificiency of capital in this country.

There will be no difficulty with a good road, and none other should be built,

between this city and All^i^, in accomplishing the distance in six hours,

which is only 25 miles per nour, a speed 33 per cent, less than that per-

formed on the Northern and Eastern railroad.

Mr. Lang, in a report to the London board of trade, shows by a number
of facts, "that railways are the saftst of all modes of conveyance, and more
particularly safe than steamboat travelling." From 1st January to 1st July

^~^
1841, only three lost their lives from causes beyond their control. The num-

' ber of passengers travelling was 9,122,000. The distance travelled, 182,-

440,000 miles. The number killed from causes beyond control were one
to 3,040,666. Only one passenger lost his life for each 60,813,333 miles ,

travelled. J. E. B. -

] If any one of our readers can make anything out of the following tm-

. nouncement, we will cheerfully yield him our editorial pen and scissors,

/ and resign.

Revolving Steamer.—We have unintentionally neglected to speak of a
model of a vessel, that has been exposed to public inspection at the St.

"

, . Charles E.xchange, which has been the subject of no little speculation. The
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vessel is composed of a number of air-tight boxes, connected together by

hinges, which revolve over two wheels at the extremity of the boat. There

iLfetwo sets of these boxes, and the engine is to be fixed between them.

When the machinery is put in motion, the wheels which keej) the " chain

of boxes" distended revolve with rapidity, and the boxes of course pass

around them. At the top of each box is a fixed paddle intended to take

hold upon the water as it revolves. By this contrivance it is thought by the

inventor that the vessel will be propelled with nearly the same velocity

through the water as it has no water to displace by pressing through it, but

roll over its surface. The revolving boxes, air tight, are in feet the vesr

itStU.—New Orleans Bee. su ;^. .:
ifi'» .

• ? "T

.

Electro-Magnetic Telegraph.—-We are gratified to state that the board

of directors tJf the Baltimore and Ohio railroad company has given permis-

sjion to Professor Morse to use the track of the Washington road for the pur-

pose of carrying out the intentions of the act of Congress in reference to his

important invention of the electro-magnetic telegraph. One station of the

telegraph will be at some appropriate place in the city of Washington^ and

the other in the city of Baltimore, and the communication between them will

be effected by properly prepared wires laid along the line of the railroad.

The object of this arrangement is to prove what Professor Morse has al-

ready most satisfactorily shown on a less extended scale, that the lengh of

the line of communication presents no obstacle whatever to the instant trans-

mission of intelligence between the two extremes, either by day or night.

We predict for this ardent votary of science the triumphant success that he

so well merits.

—

Baltimore American.

Ballooning the Atlantic.—Mr. J. Wise, the celebrated balloonist, gives

notice to all the world, that he will very shortly make an serial trip with his

balloon across the Atlantic. He thus concludes his communication

:

The balloon is to be 100 feet in diameter, which will give a nett ascend-

ing power of 25,000 pounds, being amply sufficient to make every thing

safe and comfortable. A seaworthy boat is to be used for the car, which is

to be depended on, in case the balloon should happen to fall in accomplishing

the voyage. The boat would also be calculated upon in case the regular cur-

rent of wind should be diverted from the course by the influence of the ocean,

or through other causes. The crew to consist of three persons, viz : an
vEronaut, a Navigator, and a Scientific Landsman.

Therefore, the people of Europe, Africa, Asia, and all other parts, on the

ocean or elsewhere, who have never seen a balloon, will bear in mind,: that

it is a large globe made of cloth, enscoriped in a nett work, with a sloop

hanging underneath it, containing the "latest news from the United States,"

with the crew of the world's obedient servant John Wise.
Lancaster, Pa., June&lh, 1842.

kite's patent safety beam.

We have frequently noticed this truly valuable railroad invention. . It is

simple, cheap and effectual, while there is no other method of accomplishing

the same end. Our attention has recently been drawn to other benefits be-

dsides safety to the traveller, which may be derived from a use of Mr. Kite's

invention—we mean saving of time to the passenger, and of money to the

railroad company. We have recently had some experience upon this point.

On the Long Island railroad, over which we pass six times a week, a num-
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ber of axles have been broken in the last six months—^the cold weatheFor

February was particularly fruitful in such accidents. On one of these oc-

casions, the whole train was detained by the axle breaking under the tender

;

and before any advance could be made, the tender had to be removed and

another furnished. The whole delay occupied about two hours. Now two

hours for two hundred passengers, makes four hundred hours lost, or forty

days, of ten working hours each—worth to a mere day laborer forty dollars,

or enough to pay for the construction of a safety beam to every tender used

on the road.

If Kite's safety beam had been used, no delay would have taken place,

and few, if any of the passengers would have ever known of the accident

!

On several other occasions we have noticed, that the destruction of one axle

involved that of several others, generally of all the wheels attached to them,

and always of more or less of the track. Now the damage in each instance

—leaving out of the account the injury to the cars and freight, sometimes

a very serious one—would in no case be less than fifty dollars. We have

thus the loss of forty or fifty dollars worth of time to the passengers, and of

fifty dollars worth of damage to the company—always one or the other, and

sometimes both at the same time—and all for want of this simple and eco-

nomical preventive. These instances, we believe, are by no means rare on

other roads ; we only mention these as coming under our immediate obser-

vation. The company in question have, we understand, a few of these beams

in use, and, so far as we have seen, no accident has ever happened to them

;

they, therefore, have an inducement to the emplo}'ment of Mr. Kite's inven-

tion, which others have not.
'^

Until something better can be devised, we shall continue to insist upon thg

necessity of employing Kite's safty beam.

For the American Railroad Journal, and Mechanics' Magazine.

NOTES ON PRACTICAL ENGINEEEIKG. NO. 1.

' Ckibical Quantities.

It is probable that all Engineers have, at different periods of their prac-

tice, devoted much time and attention to various methods of calculating cu-

bical quantities. Innumerable tables have been formed and some few print-

ed, but the writer is not aware that any tables of a general character have

been published, except those of Mr. E. F. Johnson.

These tables give the cubic yards for 10 feet in length of pyramids, frus-

trums of pyramids and triangular prisms with slopes of ^, 1, 1^ and 2 to 1

when the depths at the ends are known. Also the cubic yards in rectangu-

lar prisms 10 feet wide, and, as in the other solids, 10 feet long. The cal-

culations are made for depths from 2 to 54 feet, the common difference be-

ing -2 and the column of depths headed D-|-d represents the sum of the

depths at the two ends.
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Table I.

1
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companying extract.* The central or rectangnilar portions may be, in. all

cases, taken from tables so eeisily formed as to require no illustration or they

may be calculated with great rapidity from the column of " Rectangular

Prisms." When the ratios of D to d in the side pieces are not to be found

in the table then the quantity opposite D-|-d may be taken from the column
of " Triangular Prisms," and half the correction due to D—d in table I be-

ing added, the sum will give the correct content. Half the correction only

is added, because table I is calculated for both sides.

Suppose D=6 and d =4, slopes 1^ to 1 then, the ratio being m the table

v/e find at once the content for one side piece or frustrum:=70-3 c. yds. per

100 feet. But if D ==6 4 and d— 3 6 then take D+d from the column of

prisms =694 and add from table I, ^(D—-d)=:l-8 c. yds. and we have

69-4+1 8= 71 -2 c. yds. per ch., the true content.

In this case D and d represent the mean depths at the ends, and another

correction is required for the transverse slope, which is explained at length

by Mr. Johnson, to which the writer has nothing to add, the only modifica-

tion he has ventured to suggest being the additional table to give the contents

of frustrums of pyramids by means of the difference in place of the ratio

of their depths. In another number some views will be offered on approx-

imate methods for preliminary surveys. ^•'' ">:4- "• -- r tVs^v ^i

- New York, July, 1843. W. R. C.

The pressure of other matter has compelled us to defer to the present

number the conclusion of the excellent article on iron manufacture. It

should have appeared in the last number, but its interest will not have suf-

fered by the delay.

PRACTICAL REMARKS ON BLAST FURNACES. BY GEORGE THOMFSON, ESQ.,

J,: MINING ENGINEER. „j 'v
[Continued from page 204. ]

'

These general facts seem to contradict the opinion, that the whole ration-

ale of the effect of the hot blast is merely a decrease in the density of the

blast, because, with the inferior material, which requires with cold blast the

greatest density, the hot blast has the greatest and best effect.

Those who are acquainted with cold blast working, know that most ma-
terials work best with what is technically called a " snuff" at the tweres

;

and to form this it is usual to blow a few inches below the surface of the

scoria, which floats on the iron in the hearth. The '• snuff" is a kind of

arched tube formed by the cinder at the end of twere in the inside of fur-

nace, and through which the blast passes. Now it appears to me that this

natural muzzle of cinder has a great deal to do in diffusing the blast in con-

tact with the material ; and, mark that those materials which, from inferior-

ity, required blast of the greatest density, gave the greatest trouble at the

tweres, and presented practical difficulties in the '' snuffing," which required

a great pressure mechanically to overcome, and clear away for the passage

of the blast upwards ;
for such materials, from what cause I know not, al-

ways work with great uncertainty at the tAveres—sometimes having a ten-

dency to stop up entirely, at others not snuffing at all.

If this practical difficulty could be avoided, perhaps the bad material

might give a better result Avith a soft blast than we found it to do.-

• See page 269.
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As regards the blast's density, when used hot, it must of necessity be

much less than cold ; for the quantity of air injected from the blowing ap-

paratus is, generally speaking, no more with hot blast than with cold, while

the area of the nose-pipes, taken together, is doubled or trebled. The diffu-

sion of the blast by increasing the number of nose-pipes, and disposing them
around the hearth, has produced great increase in make ; and in some cases

by this, together with increased shape, coals have been brought to work raw
which with the first hot blast trials, could only be used when coked.

It seems agreed on all hands, the greater the number of the tweres around
the hearth the better : and as I am aware that practical difficulties occur in

doing so by the furnace " blowing forward," I will state a simple plan by
which we overcarn«the difficulty. In building oup furnace we had a round

base as is now common, but instead of the usual four openings, we made
five, one for the opening of the hearth, and four for tweres. By this meth-

od the blast from one twere docs not blow against the other, and neither of

them blow directly to the fore part ; thus eight tweres may be used, two at

each twere side.

More pressure is required even with hot blast to work some materials

than others. For instance, we required but 2 1-2 lbs. per inch in North
Stiiffbrdshire when working coke, but with coal, 3 lbs. per inch, with much
greater heating surface, was required. The quantity of blast required here

was very great. Blowing at four sides, we injected into a furnace fully

3000 cubic feet of air per minute, and heated to a high temperature. If this

pressure happened at any time to be reduced, the effect was immediately per-

ceptible, or if one of the tweres was taken off, a falling off in quantity and
yield was the immediate consequence. The materials were, as I have be-

fore noticed, the worst I ever saw ; both coals and ironstone being sulphury.

I will give only one other fact, a very extraordinary one, showing a most
peculiar effect produced by a simple increase of temperature, at a work
near Tipton, where the materials are of fair quality. The furnace upon
which the experiment was made is only 11 1-2 feet at "bosh," and 45 feet

high, worked with raw coal and hot blast ; dt produced 100 tons a week,
being blown with five tweres, of 3 inches diameter each.

The cross pipes of the heating apparatus were four inches diameter, and
one apparatus supplied all the tweres.

The alteration was this, the number of heating pipes was increased, the

cross pipes increased in size from 4 inches diameter to 7 inches diameter,

and the main pipes also enlarged ; the top of the furnace widened from 4
feet diameter to 7 feet diameter ; the number of tweres increased from five

to six, two on each side and two at back, each of 3 1-2 inches diameter
; a

new steam cylinder of greater power was put to the blast engine, but the
blast one was kept at the same size.

The consequence is, that more than 150 tons of iron have been produced
at this furnace in one week, with an improvement of yieldj and the engine
goes no more strokes, showing that actually no more air is forced into the

furnace than when making only 100 tons a week, two-thirds of present

quantity, although with a much greater area of nozzles.

I give a short table of the pressure of blast, which shows that the quan-
tity of blast bears no constant proportion to the capacity of furnace nor to

the make. The results given from the Glasgow furnaces are taken from
data by M. Dufrenoy in 1833, but since that period, the areas of nose pipes,

and the number, and consequently make, have been increased as at other

places.

This table shows that the quantity of blast varies with different material



Practical Remarks on Blast Furnaces. 273

to produce the same quantity of iron, especially with cold blast, with hot

blast the areas bear little relation to the actual quantity of air injected, which
cannot be arrived at without the capacity of the blowing cylinder and speed

of engines.

Table No. II.

COLD BLAST.

Works near Glasgow,
Lightmoor works with bad

material,

Same, with good material,

Fenton Park, with bad ma-
terial,

Corbyns Hall, Mr. Gibbons,

good material.

Pressure in

pounds.

3

3

2^

2^

2

Total area of
nose pipes
in circular

inches.

182

Capacity of
furnace,

cnbic feet.

2500

2000

1000

4000

Weekly
make of iron.

45 Tons.

45 «

65 "

25 »

115 «

HOT BLAST.

I

Works near Glasgow,
Fenton Park works.

The same, with different

shape of furnace,

Tipton, a work at,

The same, with increased

heating surface, but no
greater quantity of blast.

Pressure in

pounds.
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radictions inwithout a cause, I do not see that the number of apparent con

these ought to make us in the least despair of ultimately attaining, by the

powerful aid of science, a satisfactory rationale of the whole case. This,

however, will never be done by avoiHing the question, by taking a partial

view of facts.

v.:,; ;.-... ^ :.x.-:
•:.;;>;-•

REABIN'G RAILROAD AND THE COAL TRADE.

In our last number this road was referred to for the purpose of showing

the economy which will result to the consumers of anthracite coal, from its

ability to reduce the cost of transportation. More than three-fifths of the

cost of our coal in New York, is paid for transportation and other expen-

ses after it leaves the mines. Consequently, as the facilities for transporta-

tion, and handling the coal after it leaves the mines, are increased, so will

the cost be reduced to the consumer.

The average cost of transportation by the Schuylkill Navigation compa-

ny for the years 1833, 6, 7, and 8, was, freight $1 28 and toll 92 cents, or

$2 20 per ton, exclusive wc believe, of the cost of trans-shipment from boats

to vessels at Philadelphia ; whereas, it is now only 70 cents freight and 54

cents toll, or $1 24 per ton exclusive of cost of trans-shipment as above,

thus showing conclusively what has been effected by the completion of

the Reading and Pottsville railroad, and enabling us to draw tolerably cor-

rect inferences as to its future advantages to the consumers of coal, to say

nothing of its utility to the travelling community and to the cultivators of

the soil in the beautiful and fertile valley through which it is located.

;i This road may, we think, be considered a model road for a heavy busi-

ness in one direction. Its grade is unequalled on a road of its length, either

in this country or Europe, and its curves exceedingly favorable, for a heavy

trade. There is no curve, we believe, with a radius of less than a thousand

feet. The road-bed is graded the entire distance for a double track, though

but a single track is laid, except at suitable places for passing the trains, and

the distance of about 18 miles between Reading and PottstOAvn, where a se-

cond track is now nearly completed, which will greatly increase the capaci-

.

ly of the road for the coal business.

The superstructure is of a permanent, yet very simple character, consist-

ing of the T rail, as it is called, of 50 lbs. to the yard, laid on cross sills of /•

oak, 8x12 inches ;
resting on broken stone well rammed, in trenches.

The facilities at Mount Carbon for collecting the coal, appear well ar-

ranged ; the cars of the company which are uniform in size and appearance

and made to contain each 3^^ tons, are taken by the coliers to the mines,

loaded and returned to the depot, where each car is weighed and then ar-

ranged in trains on the side track ready for departure. The company have

now about 26 to 28 locomotives, eight being light for passengers and com-

mon freight, and the others heavy for coal ; 14 passenger cars, mostly on 8

wheels
;
175 freight, and 1600 coal cars, the latter are to be gradually in-

creased to 2500, and the engines to 32 or more as may be requisite.

The arrangements for an extensive business on this road appear weli
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made ; but with no part were we better satisfied than with the depot at its

termination at Richmond, about three miles north of Market street, where

the company own 45 acres of land, fronting 2200 feet on the river,, a part

only of which is yet improved. Here the company have seven piers, near-

ly completed, where 12 to 15 vessels may be loaded at the same time, and

with a facility truly astonishing. These piers are built of truss work,

10 or 12 feet above high tide, with tracks laid to their extreme ends,

with openings in the floor between the rails, and slides or shutes be-

neath, by means of which, the coal, Avhcn discharged through a trap door

in the bottom of the car, is carried directly into the hold or on to the deck

of the vessel along side, and so complete are the arrangements that when

the car is brought to the proper place, the load can be discharged into the

vessel in one minute, and a vessel of 200 tons loaded in a few hours, and

under sail for the port of her destination the same day ; and thus the coal

by the railroad may often be unloading at the wharves in New York, while

coal shipped same day by canal at Pottsville, is being trans-shipped at Phil-

adelphia.

The freight on coal is certainly as low as it can be afforded. The fare

for passengers was, we thought, too high, S3 50 for 96 miles—and we so

intimated to the gentlemen in charge. We closed our article on this road,

in the August number by refering to the rates of fare ^ and we promised to

give them a word of advice in our next, but are happy to be able to say

that the gentlemen who manage the Reading railroad have consulted better

counsellors than we claim to be—their own good judgment—and their in-

terest, and reduced their rates, as we learn from the Miners' Journal of

Pottsville, for through passengers, from $3 50 to $2 50 ; and the result will,

we doubt not, at least we hope it may be, a handsome increase of receipts

for the ensuing year.

The entire amount of coal transported on the railroad last year, was 54,-

000 tons ; this year to 25th July, 81,000 tons, and the company now run

eight daily trains of 50 to 60 cars each. But they have not yet fairly com-

menced operations. It will require about three years to get thoroughly

organized and in possession of the business, and then they will average

about fifteen trains per day, of 150 tons each, for 10 months in the year^ ^^^
-.

' GOVERNMENT AID TO RAILWAYS.

' The following letter was addressed, by request, to the President of the

New York and Albany railroad company, and by him transmitted to the

heads of the War and Post Office departments at Washington. It was

published by order of Congress. See No. 327 senate documents, 27th con-

gress 2d session. The great importance of the subject will be deemed a.

sufficient excuse for its republication in the columns of the Journal.

" Deak Sir : In accordance with your request, I give you my views on the

subject of aid to railways by the general government. This aid, if render-

ed, will probably be given for the following reasons

:
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1. The great impoitance and value of railways in contributing to the de-

fence of the country.

2. The facilities they afford for the speedy and cheap trarisportation of

the mails.

I have long been of the opinion that the railway system, when perfected,

would be found in time of war one of the most efficient means of defence.

For the rapid transportation of troops and munitions, etc., at all seasons

railways are unrivalled by any other mode of conmumication. It is fortu-

nate that, excelling as they do in this respect, they are, if anything, superi-

or to other modes of artificial communication for commercial purposes. It

is fortunate, also, that railways judiciously located, with a view to the latter

object, connecting the larger cities by routes passing in a direction where
the population is the most dense, and where, in general, the ground is the

most favorable, are in the best positions for collecting the military force of

the country, and concentrating it upon those points which are most impor-

tant to be defended.

In all military operations celerity of movement is of the utmost impor-

tance. The history of modern warfare is indeed conclusive in this respect.

AVith the means of quick conveyance afforded by railways, an army of a
given number of men may be rendered as effective as one composed of

double or treble that number deprived of those facilities, and the forces of

the country may be so rapidly concentrated at any exposed point as to enable

us, at short notice, to arrest the advance of an invading enemy before he
shall have made a lodgment on our soil, or effected any serious injury.

The citizen-soldier, who, in time of war, is to-day cultivating his fields m
the interior of our own State, [New York,] may to-morrow be found battling

with the enemy on the banks of the Niagara, or resisting his approach to

the shores of New England.

The extent of railways already constructed and in operation in the United

States amounting, in the aggregate, to upward of three thousand miles, to-

gether with the great extent of steam navigation on our inland lakes and
rivers, places us, as it regards our ability to repel invasion, in a condition fiir

superior to that in which we were found during the last war with Great
Britain. Then there ^vas almost a total want of all suitable means of inter-

nal communication, and, in consequence, the land operations were conducted

in a comparatively feeble and inefficient manner. Now, with the means at

command, and which, under suitable encouragement, will be yearly increas-

ing, through the extension of the railway system, together with the rapid in-

crease in the population and improvements in the arts and the defences of

the country, we are, or soon will be, in a condition which will render us se-

cure, as it regards serious injury, from the attacks of any foreign enemy/

Of the railways constructed and in operation in the United States, a very

large majority have been built by private means under acts of incorporation

from the several States. In some instances they have been constructed by
the States ; but the ill success thus far of this mode, combined with the evils

of a political character inseparable from it, its expense, and the evident im-

propriety of making the States the common carriers of the produce of the

countrj'^, renders it probable that but few railroads will hereafter be construc-

ted as State works.

Works of this description will, it is presumed, be mostly undertaken, as

heretofore, by private companies, and it is with them that arrangements must
be made, if they are to be used for the purposes of the Government in the

conveyance of troops and munitions of war and the traixsmissipn of the
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mails. Experience has shown that the railway system, to become sufficient-

ly general, requires the fostering aid of the govemmenL^ t-

While the country was unusually prosperous, and confidence was firm in

the success of improvements of this description, capitalists were willing to

invest their funds in them. Circumstances are now different, and the aid

of the government seems to be indispensable to cause the system to advance
at a rate suited to the growing population and wants of the country.

The very limited aid which the general government has hitherto given

to railways, by remitting the duties upon iron used in their construction, has

been of great service. This aid was granted without any understanding

with the companies as to the conditions on which the roads, when completed,

should be placed at the service of the government. In consequence of

which, the government has been, in many instances, compelled either to pay
very extravagant prices, or forego the advantages which railways offer for

rapid transportation in the conveyance of the mails, and for other purposes.

This should not be, and the government, in giving further aid, should se-

cure to itself the use of the railroads upon the most equitable terms. This
is the more necessary, inasmuch as it is desirable to reduce the rates of pos-

tage, particularly upon letters, which are now exorbitantly high, and, of

course, to lessen as far as possible the cost of transportation of the mails.

Congress, at its last extra session, amended, or rather altered, the law re-

lating to duties on railroad iron, so as to preclude the companies which had
not then commenced the construction of their roads from benefiting by the

remission of duties on that article. Should legislation stop here, great in-

justice will result. Of the railways in operation in the United States the

majority are confined to particular States or sections of the Union. In sev-

eral of the States and Territories no railroads have been constructed, and in

others improvements of this description have but just been commenced.
There ^eems, therefore, to exist a necessity founded on principles of equity

that the aid of the general government should be continued to new works
in the same proportion as hitherto—if not by the same mode of a release of

the duties on railroad iron, by an equivalent thereto in money.
The aid thus given will fall far short of the benefits to be derived to the

country from having a perfect system of railway communication constructed

and ready for use on reasonable terms. I would therefore propose, with a

view of giving the requisite encouragement to the prosecution of new works,

and of securing for the use of the government, on reasonable terms, those

already in operation, that further aid be rendered as follows, viz

:

All lines of railway completed and ready for use of not less than fifteen

miles in extent to be entitled to a fixed sum per mile, say ticenty-five hun-

dred dollars.

In consideration of the aid thus given, the several companies to bind them-

selves

—

1. To convey the government mails as often as twice each day in oppo-

site directions over the whole extent, or any portion of their respective roads,

at a speed of not less than seventeen miles per hour, at the following rates

. of compensation

:

For every mail weighing two hundred pounds or less, ten cents per mile.

For each one hundred pounds additional one cent per mile.

2. Each mail to be accompanied, if required, with a deputy postmaster

or attendant, for whose conveyance no charge is to be made ; and at all

points on the line where mails are to be exchanged sufficient time to be al-

lowed for the purpose.

3. If the mail is required to pass four times daily over any road, twice in

«.^:-
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the same direction, tnen, for this additional service, the rates to be the same

as above, unless u locomotive is run especiallj'^ for the purpose, in which

case the compensation to be fixed by three disinterested persons, which com-

pensation shall not exceed treble the rates above stated.

4. For the conveyance of ordnance and military and naval stores of

every description for the general and state governments, per ton per mile,

two cents.

5. If the amount of ordnance and military or naval stores conveyed as

above at any one time by a locomotive expressly detached for the purpose is

less than fifty tons, the rate to be one dollar per mile for the whole load. If

over fifty tons, the rate not to exceed two cents per ton per mile.

6. For conveying each person attached either to the regular army, the

militia, or the navy, below the grade of commissioned officers, when in ser-

yice, either in peace or war, one cent per mile.

,. These conditions should be binding, not only upon the railway companies,

but upon their successors owning the roads.

The several prices or amounts stated may not be the best or most judi-

cious in each case, but it is believed that the outlines of the plan are such as

will prove most equitable to the companies, and economical and effective to

the government.

The plan which has been suggested of paying to each railway company
a gross sum in advance for the transportation of the mails during the exist-

ence of their respective charters, is objectionable, as it tends to inequality and
injustice in the compensation to different companies, and will require to ef-

fect it a greater present outlay of funds than it- may be convenient for the

government to furnish. It is objectionable, also, in consequence of the dif-

ficulty of anticipating the future wants of the government, and ability of the

companies to fulfil their engagements.

The causes which have hitherto produced a rapid improvement of the

country, are still in existence, and will under a restoration of confidence,

which is sure to take place, continue to produce its legitimate effects, ren-

dering it impossible to predict the changes which even a few years may
produce.

New and more direct thoroughfares may be opened, causing an entire

change both in the weight and periods of transmission of the mails. Where
now the mails are lightly burdened, the weight may be found greatly to in-,

crease, and the intervals of their transmission lessened, and the reverse.

The companies having received compensation in full in advance will have
no suffieient inducement to fulfil faithfully and promptly in all cases their

agreements, even if they have the ability to do so, and may be disposed to

embarrass as much as possible, without violating the strict letter of their

contracts, the operations of the post office department for the purpose of se-

curing additional and exorbitant compensation.

By this plan also, the government is placed at the mercy of the railway
companies, as it regards the use of their roads for military purposes, thus

depriving itself of one of the greatest advantages to be derived from contri-,

buting its aid to the construction of railways.

The two objects of military defence and the conveyance of the mails

should not, I think, be separated in legislating upon this subject.

The public welfare is intimately connected with both, and they are both,

it is believed, clearly within the constitutional powers of congress to foster

and promote in the manner above described. Railways at the present day-

are indeed indispensable for both purposes.

The amoimt of two thousand five hundred dollars per mile may be great-

^
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er than is necessary to place these works at the service of the government,

but even that will not amount to a large sum in the aggregate.

The total extent of railway now in operation in the United States is about

three thousand miles, which, at two thousand five hundred dollars per mile,

is seven and a half millions of dollars, a sum small in comparison with the

advantages the country will derive from being able to avail itself in case of

war, and for the other purposes mentioned, of the roads now in use, even if

there should no stipulations be entered into, as to the terms on which trans-

portation for the government is to be conducted.

The very great utility and importance of railways in a military view, do

not seem to have been, as yet, fully appreciated.

All those sea ports which have these communications with the interior,

possess resources and means of defence of almost incalculable value.

Among the most favored of their number is the city of Boston. From
that city five lines of railway radiate in as many different directions into

New England, and one of them after traversing the length of Massachusetts,

enters the State of New York, and connects at Albany with the lines of

railway extending west and north of that city.

< By means of these railways the city of Boston is enabled to command
withm two to four days' notice, at all seasons of the year, the whole dispo-

sable force spread over New England, and northern and western New York.
The grand depot of the government arms and munitions for the northern
section of the Union at Watervliet on the Hudson river, is now brought

within twelve hours of Boston. Thus situated, the city of Boston possesses

resources and a degree strength to resist invasion which is not possessed by
New York. The latter city, unlike every other leading city on the Atlan-

tic seaboard, has no direct railway communication with the interior of the

country. In winter she is cut ofT except by a circuitous route through other

States, and the exposed navigation of Long Island sound, from all access to

the great military depot, at Watervliet, above mentioned, and from the aid

which, in case of an attack, would instantly rally to her defence, from the

west, the north, and the east.

The construction of the New York and Albany railroad will supply to

New York city, more than any other work of internal improvement, the

means of defence, giving her all the advantages in this respect possessed by
Boston.

The proportion of government aid which would fall to this work, at the

rate above proposed of two thousand five hundred per mile, will be three

hundred and seventy-five thousand dollars, a sum not greater than the cost

of one of the steam frigates recently constructed,* and not requiring' like

them, the additional expenditure of laVge sums annually^ to maintain and
preserve in a condition for use.

Of the great value of the railway in its ability to contribute to the defence

of the city, there can be no doubt. If constructed and operated in the best

manner, with a branch connecting with the eastern roads, the force of men
and ordnance which might be brought to New York, at short notice, could

not, from its magnitude, be easily computed.

By an attentive consideration of the subject, we shall not fail to discover

in the railway system, the elements of groat strength in a military view, so

essential to our independence and safety, the importance of which is so often

* The steam frigates referred to are the Missouri and Mississippi. The cost of the former, as since

ascertained is t56C,458-28, and of the latter, is 8553,759-93 ! This is exclusive of the large amount
recently expended in abortive attempts to dispense with the chimney or smoke pipe in the former

vessel. -•.......-.•, ., .
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lost sight of, so easy is it in times of peace to forget that wars have been,

and that the feelings and passions of mankind have in no wise materially

changed.

To those who view with regret the necessity which exists of expending
large sums in the erection and maintenance of the defences of the country,

to enable us to resist encroachments upon our rights from abroad, it will be
gratifying to know, that the government in giving its aid to railways for the

purposes mentioned, is at the same time promoting in the most effectual

manner a system of improvements, which, more thai? any other, is calcula-

ted to contribute to the prosperity of the country in a commercial view, de-

veloping more completely its resources, facilitating the early transmission

and diffusion of intelligence, and uniting with stronger bonds the different

sections of the Union.
,-..^,=,^ y, Edwin F. Johnson,

Chief Engineer New York and Albany Railroad. ''

New York, April 9, 1842. - i
'

.- ^ .^ ,.,.
??

GREAT PERFORMANCE OF A LOCOMOXrVE STEAM ENGINE.

The following statement appeared in the United States (Philadelphia) Ga-

zette, som'etime since, but its re-publication in the Journal has been delayed

in the expectation of receiving further particulars, in relation to the engine

from the manufacturers. They have, however, been so occupied that they

have not been able to furnish the desired description
; we therefore now give

Mr. Campbell's account of the performance on the Columbia road, and think

we may promise our readers something further of interest from the same

manufactory at an early day, as Messrs. Baldwin and Whitney have made

an engine for the Weetern railroad, which is soon to be tested on its heavy

grades, and, from what we learned on a recent visit to their manufactory, we
anticipate very favorable results.

We would say, in addition to Mr. Campbell's report that the engine refer-

cd to by him, as we are assured by an intelligent friend who witnessed its

performance, turned a curve of 90 feet radius repeatedly without any dif-

ficulty. ':/• ir; ^: .^: ; -.
•;;, -^

* Mr. Editor—Messrs. Baldwin and Whitney, engineers of this city, have

recently made and patented valuable improvements in their locomotive steam

engines, by which the weight upon each pair of wheels is equalized, the fa-

cilities for turning curves and conforming to the undulations of the rails in-

creased, and the efficiency for carrying freight, in proportion to the aggregate

weight and cost of the engine, nearly doubled as compared with engines of

ordinary construction. One of these engines, on six wheels, all of which

are connected, was recently finished and placed on the " Philadelphia and

Columbia railroad" for trial, where its performance fully realized the expect-

ations of the makers.

The weight of this engine, in running order, including two men, water,

and fuel, is 28,500 lbs. or 12 tVo" gross tons. The weight of the tender

with a full supply of fuel and water, is 25,275 lbs. or 11 -f^^ gross tons.

The undersigned feeling an interest in all improvements of so much im-

portance to the public, and in the success and economy of railroad transpor-

tation, made several trips upon this engine, across the Columbia railroad, in

company with Mr. Whitney, one of the builders, with a view of testing its

merits. Upon these several occasions, its performance was as follows:
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On the 17th of the present month, it drew from the station at the head of

the Schuylkill plane, to Columbia, 32 loaded cars, including a three section

portable boat, weighing altogether 165 tons 5 cwt, 2 qrs. 13 lbs. exclusive

of engine and tender, in 8 hours 30 minutes, running time, distance 78 miles.

On the ISth it returned from Columbia, drawing 40 loaded cars, weigh-
ing exclusive of engine and tender, 204 tons, 13 cwt. 2 qrs. 14 lbs. in 8
iiours 45 minutes, distance same as before, 78 miles.

': On the 22d a full train westward, could not be obtained. The engine

started from the Schuylkill station with 20 loaded cars, which were increas-

ed at the stations along the line, to 40 cars, generally without cargoes, the

engine at no time drawing over 110 tons, exclusive of its own weight and
tender.

On the 23d it left Columbia with 47 loaded cars weighing 249 tons, 19
cwt. 3 qrs. 13 lbs., which it drew up all the grades upon the road, to 39 feet

rise per mile. It drew 39 of these cars, (including a three section portable

boat) weighing 233 tons, up grades 45 feet per mile, time of running 78
miles, 9 hours 18 minutes.

On the 18th the engine evaporated 499^ cubic feet of water, accurately

measured, and consumed 2 -jVo cords of dry oak wood, and 40 bushels of

bituminous coal. On the J^ it evaporated 519 cubic feet of water, and
consumed 2 -jVir cords of dry oak wood, and 40 bushels bituminous coal.

The wood was of good quality, but the coal was unsuitable. It was very

fine, and large quantities of it was carried out with the blast from the ex-

haust steam pipes unconsumed.
", Besides the resistance resulting with tke friction of cars or wagons of a

train, an additional resistance occurs from the gravity of the whole mass
upon the plane. That gravity is the force by virtue of which the train

would descend the plane if not resisted, and is equal to the weight of the

mass divided by the number that indicates the inclination of the plane.

If therefore, in the case of the ascent of a grade of 45 feet per mile

which is one foot in 117^ on the 17th with a train of 165 tons, 5 cwt. 2 qrs.

13 lbs. and the engine and tender weighing 24 tons, the total weight of the

mass would be, 189 tons, 5 cwt. 2 qrs. 13 lbs., which divided by 117^ gives

the gravity 3613 lbs., which added to the resistance from friction of the cars

at 8 lbs. per ton or 1320 lbs. gives a total resistance of 4933 lbs. overcome

by the engine, (exclusive of the friction of the engine itself) which on a
level railroad, is equal to a train of 616 tons.

On the 18th the resistance overcome by the engine on 45 feet grades was
5997 lbs. which Avas equal to 749 tons on a level railroad.

On the 23d the resistance from gravity and friction, on 39 feet grades,

was 6532 lbs., which was equal to 816 tons on a level railroad. Or in

other words the power of the engine exerted horizontally on the rails, would
have lifted a weight perpendicularly, if attached to a rope working over a

julley, of 6532 pounds.

'_ The above performances are greater by far, than those of any other en-

gine of the same aggregate weight, known to the undersigned. The im-

provement is of great value, and really enhances the value of every railroad

in the Union, having extensive sources of trade.

H. R. Campbei-l, C. E.

'' PROGRESS OF THE DOCTRINE OF LOW FARES.

It was not without quite an effort that this doctrine was adopted this sea-

son, on the Western railroad, from Worcester to Albany, but its friends

finally prevailed, and the result is as we anticipated, a large increase of pas-
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sengers, equal during the month of May to 79^ per cent, and during the

month of June, to 105 over the corresponding months of 1842.

The Boston and Providence road sflso adopted the doctrine
; the Pater-

son road followed, and now several of the southern i;oads south of Washing-

tort city, as we learn from a gentleman in Richmond Va., have adopted low-

er rates. He says that the fare is now only $20 from Washington to

Charleston, S. C, while it is an eighth of that amotmt, or $2 50 from Bal-

timore to Washington—40 miles, or over six cents a mile on one of the

greatest thoroughfares in the United States. This is a sad mistake as we
understand the laws of trade, and will inevitably lead to an opposition line

of stages which, though it may not be successful, will injure the railroad by

exciting a spirit of hostility not only to that road, but also to the whole sys-

tem for a time.

We would not have a company reduce their rates so as to injure the stock-

holders, or to prevent their receiving a fair income upon their investment

;

we know of no capitalists who are better entitled to liberal dividends than

those who invest in works designed to facilitate communication between dis-

tant points, as they make neighbors and friends of strangers ; and it is pre-

cisely on this account that we advocate a system which we believe has in

nine cases out of ten, where adopted, tended directly to increase the receipts

and dividends ; and hence it is \9e desire to see the fare reduced between

New York, Philadelphia, Baltimore and Washington city, on all of which

roads the charges are exorbitantly high when compared with other rail-

roads, and^the travel over them.

The charge from New York to Philadelphia 84, Philadelphia to Bahi-

more $4, and from BaUimore to Washington $2 50, or f10 50 for 234

miles is, in these days, on such a route, entirely too high, and must come

down.

It will be said perhaps, that the Camden and Amboy charge only $3 in

the morning, to and from Philadelphia, and that by the way of Newcastle

and Frenchtown only $2 is charged between Philadelphia and Baltimore

;

true, and it is because they can afford to carry passengers between New
York and Philadelphia, and Philadelphia and Baltimore at lower rates and

do not, only when obliged to, that we complain. Their own interest would,

as we contend, be ultimately, if not immediately, promoted by adopting low-

er rates. Of this we have not a shadow of doubt, though we may be in er-

ror. We give the annexed, from the Boston Traveller, of 29th July, in

support of our position, and shall look with much interest for the regular

monthly reports from those roads which have adopted low fares.

Western Railroad.—A correspondent furnishes the following statement

in relation to the low fare policy and its effects upon this road.

In March and April last, the expediency of reducing the rate of fare on
this great line of communication was elaborately discussed in the public

prints, and two tickets were run for directors, one of which was styled the

low fare ticket. The election having resulted in the choice of a majority

of the low fare party, the first and second class rates for through travellers
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were reduced in April last from $5 and $3^, to $4 and S2-,\. The meas-

uie has been silently in progress for the last sixty days, and while little gain

appears in the way travel as compared with the the corresponding months

of last year, an increase of nearly one hundred per cent, occured in the

number of through travellers, materially augmenting the revenue of thp

road, although a disproportionate share is paid to the Boston and Worcester

railroad company who would not concur in the reduction.

Number of through passengers for May, 1843, 2659^
Number of through passengers for May, 1843, 1482^

Gain 79i per cent., 1177
Number of through passengers for June, 1843, 3813^
Number of through^passengers for June, 1842, 1866

Gain 105 per cent., 1947^
Aggregate for May and June, 1843, 6473
Aggregate for May and June, 1842, 3348^

Gain 90^ per cent., 3125^

These passengers being way-billed, having no tickets, except for the first

stage, and no privilege to stop on the line, except while the train stops, can-
not convert their tickets into way tickets.

In addition to the great increase of numbers this measure has given (as pre-

dicted) an impulse to the freight, the through freight from Boston to Albany
having been trebled in May and June last, as compared with the same
months of the preceding year.

We are happy to learn the low fare is lucceeding equally well with the

way travel on the Worcester railroad, as evinced by the remarkable success

of the special train at 2 cents and 1 ^ cents per mile, between Boston and
Ne\vton.

Since the above was written, we learn from the Miners' Journal, of 29th

July, that the managers of the Philadelphia and Reading railroad have re-

duced the fare for through passengers from $3 50 to $2 50.

RAILROAD ACCIDENTS.

It is much easier to complain of accidents on railroads than to point out

the means by which they may always be avoided, yet so frequent have they

become of late, that it is well worth while to inquire whether some of them

at least, are not the result of carelessness, or something less excusable.

But a short time since we cut the following from the Hartford Courant.

" The railroad cars, on Saturday afternoon, were an hour or two behind

their usual time. The detention, we understand, was occasioned by a horse

which ran along the track, in front of the engine, for several miles, and
finally stumbled. The cars passed over him, crushing him of course. The
baggage car was thrown from the track, and one of the other cars weis some-
what injured. No other injury or loss was occasioned."

An engine-driver who would be guilty of thus jeoparding the lives of his

passengers and at the same time of torturing so noble an animal as the horse,

deserves instant dismission from employment in a position where he can

gratify his mischievous propensities at so great a hazzard to others.

The ink was scarcely dry which recorded the above, when we read of an

accident on the Baltimore and Ohio road, from a cow on the track. Fortu-

njitely, very little damage was done in thii§ case ; it will, however, be exceed-
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ingly difficult to avoid a repetition of similar and perhaps fatal accidents on

this road, with its numerous short curves, unless measures are adopted to

keep cattle off from the track, which must be done.

. The next on the list of railroad accidents was on the Utica and Schenec-

tady road, which fortunately, was more disastrous to the company in the de-

' struction of engines and cars than to the passengers, who, providentially,

escaped without injury. There was not, it appears to us, in this case, due

precaution used by the superintendant, in allowing the up train to start until

the other train arrived. There should be a rule, invariable, never to send

out one train, on a single track, when another is due. Such a rule if never

deviated from would insure greater punctuality in starting, which is also im-

portant, and should be insisted on by travellers, or rather by the directors of

the companies.

It was stated in some of the papers that the up passengers were not along

—only a few empty cars—when the collision took place, but we have been

informed by a gentleman who ought to know, as his wife was in one of the

cars, that the passengers were along. The censure in this case should not

fall wholly on the managers at Shenectady, but mainly on those at the west-

ern termination who disregarded their pledge to start at a given hour, to in-

crease thier passengers, should be held responsible, and made to feel the full

force of the public indignation. • It is inexcusable thus to trifle with those

who travel, and keep hundreds waiting for hours and then risk their lives, that

a few more passengers may be taken to-day instead of to-morrow, or perhaps

it would be as near the truth to say, be kept from the packets.

Another accident occurred on the Philadelphia and Wilmington railroad

on Sunday night, 30th July, as it appears from a Baltimore paper, from

sheer carelessness, that is, from sending out an extra train upon a single

track road, before the other train had arrived. Fortunately, no passengers

were injured, yet the engines were destroyed.

The last and sadest recent accident, of which we have now, Aug. 4th,'

any account, took place on the Reading railroad, and from the information

before us, it appears to us, as the Philadelphia Forum says, is wholly attri-

buted to " the carelessness of the agent," who should have detained the up

train until the other train arrived.

There must be system and order and punctuality on a railroad with only

a single track, to avoid accidents, and there should be a more thorough po-

lice, until a system of telegraphic signals shall be established, as we hope

may soon be the case, on our main lines of railway.

RATES OF FREIGHT FROM ALBANY TO BOSTON, 200 MILES.

\n first class cars, through, $7 per ton, or 3^ cents per ton per mile, for

enumerated articles, and $4 per ton, or 2 cents per ton per mile, for other

articles in second class cars. When in quantities of 6000 lbs. or over, and

notice is given before hand that there will be as much as 6000 lbs, a deduc-

tion of 20 per cent, is made from the above rates, on certain specified articles.

Flour to Pittsfield, 27 cents ; to Springfield, 33 cents ; to Worcester, 34
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cents, and to Boston 30 cents, it being less trouble to take it through than to

leave it on the way.

Live stock, horses and horned cattle, not over four, by special contract.

The same, over four, at first class rates. All other live stock will be

charged, between
i .; . , m-.

» Greenbush and Brighton $8 per 2000 lbs. j::^
j;^ : <^^

Pittsfield " 7 " " -•;;..;' :v'rv,;:A

Springfield « 5 " " - '

;; V- '=v^^.:' v'^v

and in proportion from intermediate places.

Sheep and lambs are estimated at 100 and calves at 125 lbs.

Swine in quantities less than 3J tons, in one consignment, to be charged

at 3^ tons ; live stock to be fed at the owners cost.

The above abstract, is from the rates established 10th April 1843, a copy

of which, together with a copy of the rates for 1842 we request the gentle-

men managing the road to forward us ; and the managers of each road in

the United States are requested to do likewise, that we may show a compara-

tive statement ... r-j<" -

GOVERNMENT AID TO RAILROADS.

An important document will be found in this number of the Journal in

relation to national aid to railroads, with the view of securing to the govern-

ment all the advantages of railroads for the-^fransportation of the mails,

troops and munitions of war, at low rates and stipulated uniform prices.

The subject is one of vast and growing importance, and we consider the

present period peculiarly appropriate for the United States government to

consummate an arrangement with the numerous railroad companies now in

successful operation, which shall be mutually advantageous to both parties

and highly important to the government in time of war, for the transporta-

tion of men and iQuiutipus, and to the people at all .times,Xqi the tra^s^rta-

tion of the mails. " =

' -/
"

'''''
' :'i'"V..

Many companies would be more benefited by receiving a small bonus,

which might enable them to liquidate present liabilities and put their road in

more complete and efficient order, than by double the amount at a future pe-

riod ; and the government can with great ease accomplish the desired object

by the issue of a five per cent, stock, redeemable 30 years hence, during

which period the entire amount of the stock would be saved to the govern-

ment in the reduced cost of transportation ; and it would be no compliment

to the sagacity of the gentlemen at the head of the d ifl!erent departments, re-

quiring the use of railroads, to suppose they do not perceive that a much

more favorable arrangement can now be made than at a later period, when

the diflferent companies shall have surmounted their difficulties and comple-

ted their roads.

WOODEN COUPLING BARS.

The advantages of this mode of cormecting c£irs have long been known,

and yet its use is, as far as we are aware, quite limited, as we have seen
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Avooden connections used on but few roads. The following is one of many
instances that might easily be brought forward in favor of this simple and

yet highly useful invention.

" We learn that the passenger cars in the Cumberland train which ran

over a cow, on Wednesday night last, were connected to the wood car by
tcooden coupling bars, which broke when the engine went off the track, and

the cars were thereby uninjured. This mode of connecting the passenger

cars upon the Baltimore and Washington railroads has been in use for some
years, and the superiority of the plan is made manifest whenever an accident

similar to the above has occurred."

—

Bait. Pat.

CANAL TOLLS.

The following statement in relation to the canal tolls, is from the Albany

Argus

:

" Account of tolls received on all the canals of the State, during
2d week in July. Total to 14th July.

1S39, ... ,. ; $32,7&4 . ,. . , $681,179
1840, "' ' 39,512 ^* -^x - 627,807
1841, 45,813 793,629 '^

1842, . ., 35,789 ^ * 666,246

1843,
^ 51,038 719,570

Account of flour and wheat arrived at tide water during
2d week in Jul> Total to 14th July.

Flour, barrels. Wheat, bushels. Flour, barrels. Wheat, bushels.

1842, 30,154 7,059 481,865 176,757

1843, ., 72,344 15,242 558,931 147,421

Amount of tolls received at Albany on the Erie and Champlain canals

:

1842. „,.,.„v^: f-^t 1®^-
•

April,
'

' $14,326 07 •^^..;.„:v"'t
'

.;.^i.>,.. :,

May, 46,766 43 60,646 27 r ,

June, 23,688 27 26,311 47
July, 23,292 13—98,072 90 25,249 47—112,207 21

98,0^2 90

Increase to 31st July, .ivf ;-.-•-. r
':.<

$14,124 31

Account of tolls received on all the canals of this State, and of the lock-

ages at Alexander's lock, three miles west of Schenectady, to the 1st Aug.
Tolls. Passages at Alexander's lock.

1839, $761,423 10,646

1840, .. : ,;' 716,526 :. 11,555

1841, ,
' 912,224 ; .> 13,486

1842, ' 750,951 10,090
'^ 1843, 858,485 ^- -'; ^'•^V -^ 9^668
The increase over last year is ';.

..^f* *
"

$109,534
Of this increase there is at Buffalo ,; .. •

,. •. 68,459
West Troy '.rv^v^. 28,424

mi

# « « " Albany ' " .V ^ 6,368—103,251
Leaving for increase at all other offices, ,•,. :,•;.]-: $4,283

The $103,251 represents the increase of produce from, and merchandize

to, western States, by the way of Buffalo. The $4,283 represents the in-

crease over last year in the home business, or business of this State."
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RAILROADS IN MICHIGAN. = /v-.

We learn from the Detroit Free Press, thousfh tee do not receive it. but

should like to, that there is now in successful operation in Michigan, 147

miles of railroad, as follows

:

" From Detroit to Jackson, - - - 80 miles, k ^^ .

, y. " Monroe to Hudson, .. »: ,
-^ -.. - 42 " U^f^^c.

" Detroit to Pontiac, - - - 25

—

147 "

The cars will soon run 40 miles further on the Central road—from Jack-

son to Marshall, and 16 miles further on the southern road, from Hudson to

Hillsdale, which will then give us 203 railes of railroad. We think this

pretty fair for the youngest State in the Union." ^ •

So do we, and give the young State of Michigan full credit for her enter-

prize, and hope to see her persevere in her onward course which will cer-

tainly place her in an enviable position in a few years—especially if she re-

pudiates that infamous doctrine of " repudiation."

Boston and Worcester Railroad.—We learn from the Boston Mercan-

tile Journal that the second track upon this railroad is completed through its

entire length from Boston to Worcester, and is now opened for use. We
hope now to hear soon that the directors have also adopted lower rates of

fare, so as not to throw the entire reduction made between Albany and Bos-

ton upon a part of the route. '^ i^.
.

.

'
•

i-

;

We learn that the Mohawk and Hudson railroad company have effected

a loan from the city of Albany of $150,000 at 5 per cent. With this

money the company are to construct a new route of their road, which will

terminate within the city limits, and will dispense with the inclined plane,

now in use at the eastern termination. This change of route on the Mo-

hawk road will be a great convenience to travellers. The inclined plane

at Schenectady has been, or is about to be, dispensed with by adopting a new

route. We should like to see a full statement of the actual cost of this road,

from its commencement. "It would show what experience sometimes costs.

It should, however, be borne in mind that this road was commenced when

inclined, planes and locomotives to run on 33 freet grades, and haul 20 tons

on a level road at the rate of 10 miles an hour were the order of the day,

and considered great performances.

The Brownsville (Penn.) Ne\vs, says that out of a drove of 700 sheep

which stopped at Beallsville, Washington Co., Pa., after one days drive 405

were found dead next morning, from having been over driven. This would

not have occurred on a railroad. .-

Paterson railroad fare reduced from 37^ to 25 cents. Good. , ,/

Railroad Reports received since our last and will be noticed in our next

number. South Carolina Canal and Railroad company, July, 1843.

Georgia Railroad and Banking company. May, 1842 and 1843.

Rates oj Fare and Freight received since our last and will be noticed



WJ..iPH.

288 Editorial Notices.—Advertisement.—Contents.

in the next number. A tariff of Freights and Passage on the South Caro-

lina Hamburg and Columbia railroads ; and on the Georgia railroad be-

tween Augusta and Madison ; an abstract of which, we shall give in the

October number. Will the managers of other roads please furnish us with

a cppy of their established rates 1 We design to make a table showing the

rates comparatively, on all the railroads in the United States, if we can ob-

tain them.

Otis^ E.tcavator, of which an interesting description is given in this

number, are to be used extensively on the St. Petersburg and Moscow rail-

road, in Russia. One machine was sent out last year, and three more, just

completed by Eastwick and Harrison, Philadelphia, are now ready for ship-

ment ; and we understand that the owners of the patent, Messrs. Fairbanks

and Carmichael, have taken a contract for the excavation of 25,000,000 cu-

bic yards on this road.

Spring Steel for Locomotives, Tenders and Cars.—We desire to call

the attention of manufacturers and others interested, to the following adver-

tisement of J. F. Winslow, Esq., of the Albany Iron and Nail Works, at

Troy, of Spring Steel. Mr. Winslow is, we believe, quite extensively en-

gaged in the manufacture of steel, and from what we have seen and heard

we believe he furnishes an excellent article.

SPRING STEEL, FOR LOCOMOTIVES, TENDERS and CARS.
The subscriber is engaged in manufacturing Spring Steel from 1^ to 6

inches in width, and of any thickness required : large quantities are yearly

furnished for Railroad purposes, and wherever used, its quality has been ap-

proved o£ The establishment being large, can execute orders with great

promptitude, at reasonable prices, and the quality warranted.

r . Address , . . _ ,
Jno. F. Winslow, Agent.

Albany Iron and Nail WorkSy
Troy, July, 1843. "

• Troy, N. Y.

^3°" Thanks to those subscribers who liave so promptly responded to our call upon them. If each

present subscriber will do as some havt already done—send two new names and cash with their own
payment, in advance—the Journal will not be likely to lose time again soon.

IZ3~ Thanks also to those Editors who have, in' so kind a manner, noticed the Journal, and offered

to receive subscriptions to it. As it is the only work of Ihe kind published in this country, devoted

mainly to Internal Improvements, in which all classes of people, and all parts of the country, have a

deep interest, we shall be greatly indebted to all who will call attention to it as it appears, monthly,

and send us, those who do not now, theirs in exchange. The Journal has been sent to Editors without

the cover, in order to save them postage, and thus the whereabouts of its publication was omitted. It

was presumed, however, that every Editor in the country, who had been long in the chair, knew where

the Railroad Journal was, or had been published.
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\ Although we have often referred to ilii> .-ni'i-i. we are convinced that

much more may be said, and in fact mo.**! ho .>;.i«!. iit order to excite the pro-

per feeling in regard to the most impoiJ-.ui' l-iiifuli v( railroad economy.

The organization of a complete systeiii o- iuilxv;.v police is no slight task,

Btnd the difficuUies are much increase! h\ iiii «.¥seutial differences which

must prevail in all the minute details upur. >•;-. li liu. of road. Nevertheless,

('there are certain general principles whi'-|i (41 i.-, ii. all casts be carried out,

and the differences caused by local and p'.-'ili;. 1 vircumstanccs are in all

cases to be considered as the results of ili»««- p.iii< iplcs. :., ^
, ,ir: y^-

The frequent occurrence of accident.'- of f\-it trifling character, is most

zealously to be avoided—as the confidt-fi-- •»! li.- public becomes impaired

and the character of railroads generally. 1.- iujuod. Certain accidents may
be considered as unavoidable, but none slioulfl i:*- nuforsecn and unprovided

for, and the strict adherence to this view ^^ iii ci i(>»^lf be the means of pre-

venting many mischances. For examjjl-^. -.uiv malicious obstruction suffi-

cient to throw the engine or cars from \l\<- \ul\f may be, as liir as the com-

pany is concerned, strictly speaking urijivoi.ldi'l". v.t the proper provision

for this or similar occurrences will prev'in imr.. . < .<?ury delay, wbich would

produce an entire derangement along tlj*- u iiol' ruu'l, and almost as a mat-

ter of course entail further accident. .:'''.= .;..v.r:

-i As a general rule the greater the powf.i vu-l evient of alny machinery the

greater is the mischief resulting from aji v tl".ts.ii'4>'uient of its operations, and

this certainly holds good for railroads, a.s '!.\i."rivn:e has fully proved.

The first grand principle is the presei v.ilion o: iiie and property, and here

the interests of the public and the compa.iv r^r?. c-mcomitant, whether we re-

gard the property of the company or thai ui iii'- ptiblic or the lives of trav-

ellers or of the company's agents, the lo*,' o, ou^^ i< sure to bring about the

loss of one or more of the others, and itttury to, -either iswietrimental to the

interests of all parties. No one douUs, li.ai ^panion carelessness, resulting

ia loss of life is to be blamed and punisheu a? th? .highest degree of man-
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slaughter, and yet how very frequently can this wanton carelessness be de-

tected, even though it may consist in the omissiwi of a screw or a bolt in the

machinery or of a single word in an order. 'T'; .:."'• ', A I

Next to the safety of person and property, despatch is the most important

principle in railroad management, and without it the advantages over other

modes of conveyance are wholly lost. It is not enough that an extraordi-

nary trip has been or can be made, but swift passages should always .be in-

sisted upon, and regularity in this respect is more productive of traffic than

any other cause. - ...[.
; Thirdly, the personal comfort and convenience of travellers should be

carefully studied, and attention to this principle involves very many particu-

lars. Cars should be comfortable and clean—the depots protected from the

weather—the arrangements for the reception and distribution of baggage

should ensure safety and despatch, the times of starting should be convenient

and when determined upon, conspicuously published by advertisements and

by notices at the depots—all changes should be made known a suitable time

previous to going into operation and the time advertised should be punctual-

ly adhered to—civility and politeness on the part of all the agents of the

company should be most strictly required. These are a few of the many
items falling under this head, and of their importance there can be no doubt.

It must be remembered that among travellers there will always be found a

portion of invalids, females, children and of those who are not so wide

awake as to know where to go and how to avoid danger without the plain-

est directions and the absence of all possibility of getting into mischief

Such is the travelling public as it is found and for such provision must be

made.

' The chief means of carrying out these principles is the promulgation of

simple and comprehensive yet definite rules, and although these rules may
be frequently broken without any serious result, yet to permit habits of in-

attention, fines should be exacted for every violation of orders—a method of

securing attention and obedience which is calculated to succeed admirably

if we are permitted to iudge from the experience of those who have adop-

tedit '' -I •^.;, ;/i-;.- v:-..-.r>-^': :*;.-;,;•;. :|i>i?-'':;,.

These rules should not only contemplate certainties, but provide for con-

tingencies—" if such and such a delay takes place you are to do so and so,"

—and it is in this very point that the excellencies of a system of police are

shown. If any accident happens, every thing still goes on with regularity

and decision and the passengers are at once reassured by the absence of

either stupid indifference, or visible trepidation and indecision in all the agents

of the company. At the same time no solicitations or entreaties should be

allowed to induce any one to depart from the rules laid down, and one good

effect of such rules would be to prevent any such interference, simply by

doing away with >he necessity for it—but when passengers find there is no

law and no order and that no means have been taken to ensure their com-

fort or to preserve their lives and property—they have a sort of right to in-
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terfere, for self preservation, although, unfortunately in such cases they

know as little what to do or how to do it as those who have Sfot them into

trouble. .-,^:^'u--i-':'^..--^^%''>^\.:-^-- -..;-'-;.=.. •; -.- • '^/- :-.: •

A very good because very simple method of saving time and trouble, is

the adoption of a badge or uniform by which all the persons connected with

the railroad may be at once detected, and the addition of a label designating

each man's office. This latter also incidentally insures another advantage

—it prevents the making of " men of all work" doing everything, and

nothing properly. Vo . ;: -;;..:. -;.:-7.;pi:: .

Such, in fine, are a few of the means of forming a correct system of po-

lice, but the best way of arriving at the details will be the publication of the

rules adopted by each company, together with the local or other reasons for

any peculiarities which may exist. With this view we would solicit from

railroad companies and engineers, a copy of such rules as they may have

adopted, for publication in this Journal—the result of comparison of infor-

mation thus obtained will lead to a mutual improvement, give confidence to

the public and insure profit to the railroads. ,^ ,. , .-

CHESAPEAKE AND OHIO CANAL. ,: / . ,: ,

The Baltimore Clipper of August 19th, says:—" The American of yes-

terday announces the election of Col. James M. Coale, of Frederick, as

president of this company, in the place of Gen. McNeil. This change was
made by the meeting of stockholders held in Frederick on Thursday last.

This act we presume, is to be understood as intending to exhibit the disap-

probation of the stockholders, of the contract lately made between General
McNeil and Mersrs. Leston & Co. ; and leaves no room to doubt that the

work which had been commenced under the contract will be discontinued.

Notwithstanding this decisive disapproval of the course pursued by General

McNeil, we doubt whether it would not have been more politic to have per-

mitted the contractors to expend the §100,000 as contemplated—for, as we
understand the contract, they could not have proceeded further without spe-

cial legislation
;
and of course their claims would have been limited to the

tolls on the portion of the work constructed by them, for interest on their

outlay, while the principal was not to be redeemed in less than twenty years.

We regret the misunderstanding between General* McNeil and the com-
pany, because we consider him an efficient and experienced officer. Here-

tofore he has always, we understand, given entire satisfaction to the compa-
nies by whom he has been employed—and in regard to this company, we
cannot believe otherwise than that he has acted with a conscientious convic-

tion that he was doing what was just and right, and most conducive to the

company. The contract he entered into being now annulled, what is to be
done ? The work yields nothing, and interest is accumulating. In this

condition it is out of the question for things to remain long. The canal

must be pushed ahead, or the State's interest in it be sold, even at a sacrifice

—for it would be the grossest folly to continue a tax of more than $400,000
a year for a work which is not even progressing to completion, and which
of course holds out no hope of reimbursement."

It is much to be regreted that tliis great work is to be still longer delayed.

We do not pretend to understand the merits of the controversy between the

president and the company, but on a recent visit to Cumberland we came to
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the conclusion tliat the .Diiiit'' i^>n of the canal to that place is of the first

importance to the stoclvLul'l^ r> :,« •>.. U as to the oumers of the coal and iron

region about C'iimberla>>.i : -.in.i ii is singular indeed, that when so much
has been done, and so llui-. . oiii|Kiiutively, remains to be done, Maryland
and Virginia and tlK- /'/,•/ " • <u ("olumbia should allow it to remain un

finished. IVihaps thi- •• m it i..v:.«y may effect, by arousing the people to

investigati' the matter. \ li .r 'ii. i.e .'idcnt is not allowed to do under his late

contract. The town ot
«
'i r.J-i l'.(»d and its vicinity as well as the District

of Columbia, have a dc*-!) int. i • >i in the completion of this work ; and it ap-

pears to us that the tr /{.'''•• iiMuioe of the canal for a period, had bettet be

given to tliosc who will i'».ijt 'ii'- ••'inpany the means of completing it to the

coal region, for it is in iii -i :- lo.m by the contractors to the company for

twenty years, thus to ^^•''•iv •' ili- i<.lis on that part of the canal between dam

No. 6 and Cumberland, op- n-'l by liie expenditure of $100,000 by the cpn-

tractors.
.

-
^

! Since the foregoing \»:'- ^vilti-n. e find the following remarks and pro-

test in the Baltimore (.'lipp'; . w hi: i shows conclusively, as it appears to

us, that the gentlemen ifpi'-tnuav, cr rather misrepresenting the interests

of Maryland, have done th* ir I; rf :-F3ident very great injustice
;
.and they

must make out a very f. c i> •
;
•' <

' !Taiisccnding his- authority and instruc-

tionsv or they will find h! .: rlt '.
(.. hem rough-shoa-^ before they are aware

of it. As the General K..-. •• ^ ' :-:.U see." "'.'[t '*/"'/ A '' >' ':'':

" Chesapeake and Ch'i ' '<-»*:/'-- '• he summary dismissal of General Me
Neil from the preside:: ry ct" "•:•:; :c..ipany, by the agents of the State of

Maryland, without the lo-n.^-. rf referring the subject to the considera-

tion of a committee, or r.^r..'i! g h'. a the opportunity for explanation and

defence, is considered har?h .""d •t.:]i:it, and will become a matter for the in-

vestigation of the le'jpsku. ?. \. j'csms, from the following protests, that

the measure was in opp^/ fi '^ ha wishes of the representatives of the

large stockholders, witij •-'.«"
?

>•
' r xi of Maryland; and courtesy towards

those representatives s^.f^'l'i ''::"' ""iuced less precipitancy on the part of

the agents of Marylane

!" " General McNeil was i" i"-'l '-^ 'he station he lately occupied ; and, we
understand, left a move Jii*r:i!iv<'Mtaation to accept the presidency of the

company. He folt dcrimus to piish the work on to completion with the Irast

possible delay, and he iiarl vv-ry r-,,.von to presume that the board felt like

anxiety, as a resolution v. ;ij ,a;ts.>i<-fl, -;xpressing a willingness to contract for

finishing the work to ^'u(ii'^«-ilM»iri on the precise conditions, we believe, of

the contract which ha? <,n\'i! m) ifvuch offence. But if the president were
even in error in making the . onnact in question, it did not aflord a justifica-

tion for his sans ceremoi><-> oisioi-^'rtl from office, as there cannot be a doubt

that in Avhat he did he had \a vi'i>.' the interests of the company. Having
been denied the privilege vl iriaking his defence before those who discharg-

ed him, he will, we arp inronned. give an exposition to the public ; when,
we shall be much mi?u(.;it ii* h;; do not show that he has been unjustly

treated. •^' - -

" It is now evident tltac uoiliing will be done towards completing the ca-

nal until next.spring, if ili^n. -.iu.i two hundred thousand dollars more of in-

terest will accumulate in 'h-' jjie-mtime. This is wrong. It appears to be
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adopting the policy of "saving at the spigot and losing at the bunghole."

We am waiting for a cheaper contract, while we are losing in interest

double the amount which we can hope to save by the cheap bargain. We
Avish the work to cost as little as possible, if it be completed at the expense

of the State, and therefore desire to see it progressing, the procrastinating

policy being ruinous.
'• Col. Abert, in behalf of himself and others, asked leave to enter upon

the proceedings of this day the following objections thereto, to be printed

with the proceedings

:

" 1st. Because the meeting has refused the customary and just course of
referring the matter in controversy in these resolutions, to the investigation

and report of a committee.
" 2d. Because the decision upon these resolutions is evidently made upon

a one-sided report, from one of the parties involved, namely, the directors

—

a report which can be considered in no other light than that of a justification

and defence of one party.

" 3d. Because we believe that report to contain partial and erroneous in-

ferences, personalities and harshness, eminently bearing upon the character

and character and conduct of one of the parties, a report, which is, in fact,

a defence of the directors, from themselves ; and an attack upon\(he pre-

sident, who was absent when said report was written and submitted to

the stockholders.

"4th. Because we believe these matters require the investigation and
opinion of an impartial and disinterested tribunal, namely, that of a commit- -

tee of stockholders ; without which course a just and impartial exhibition

of the matter before the stockholders will not be in their possession.

" 5th. Because that report from the directors brings new matters to the

knowledge of the stockholders, not before brought to their Icnowledge

;

matters requiring deliberate and impartial investigation before a just decision

upon them cari be had. ''

\ .: " " ' !'*f*^^'~'^^'"

" 6th. Because from the personal explanation made this rnomirig, Au-
gust 17th, by the president, (who arrived last night,) we are the more con-

vinced that investigation and report by a committee is necessary.

" 7th. Because there is an application from the president, (which has

been brought to the notice of the meeting {his day) desiring that the matter

may be referred to a committee to report at an adjourned meeting, and that

he may be allowed an opportunity to be heard in his defence and justifica-

tion. ^ (Signed)

/^ .

.

ir r-^-;: John J. Abert, (U. S. proxy.)

:; - '
" M. St. Clair Clarke, _ ' ' ",

>•;.,-... Robert H. Miller, (as proxy for
< ..» i^;;^>:;= j'-*f '.

;

;'
[': V"'V corporation of Alexandria.)

V ?<;^;''^jHj.^v^«^i.V^;-'-"A"-T'V ./-'^^ -:/•; Casper W. Wever,
August Vlth^ 1843. Samuel Burche."

" The undersigned did not affix his name to the above protest, because he

was disinclined to ask courtesy at the hands of those who had refused justice.

" The appointment of a committee, asked for by the representative of the

United States and others was refused by the agents of Maryland, because

they intended to return home the next day, and had not time therefore for

an investigation : and the resolutions offered by the said agents were not

discussed (so far as the undersigned was concerned) because he saw that the

Case was prejudged already ; that the resolutions themselves were intened to

carry out what it was admitted had been aimed at more than one month
earlier, and before the contract referred to them had been entered into.

V-
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" For these reasons and more, the undersigned, at the moment of voting,

ma,de his verbal protest against the action of the agents of Marylaod as

hasty and inexpedient. He does so and in the same words still. ?;- ',/.••:.

1 . . J. H. Alexander." »

<j

For the American Railroad Journal, and Mechanics' Magazine. ^

CROTON WATER FIFES BTRSTING.
i ;

•

We often hear of the main pipes, and also the house or service pipes

bursting, by the great pressure of the water, and the public are not inform-

ed sufficiently on the subject. We -are told, "that suddenly shutting off the

water, is very likely to burst the pipe." In this "age of reason^" we can

generally trace cause and effect, and as we can in this instance, we will first

make an assertion, and then endeavor to prove it.

" The water that runs through the pipe in this city, by its own motion

given, by the head at the reservoir, can be made to burst almost any pipe

through which it is allowed to pass with its full force, by stopping the mo-

tion of the water instantaneously, provided the pipe is long enough." We
will now endeavor to prove the assertion

;
therefore we will say that a body

of water is noncompressible, as much so as steel, or any other metal we
now know of; we will set the water in motion, in a pipe whose length is

represented by 1, the weight of the water in the pipe as 1, which strikes

when in motion with that force, on shutting off suddenly. The pressure or

power of the Croton water on the square inch we will also assume as 1,

and the motion of the water also 1, (this is done to make it plain to all.) we
will now take a pipe whose length shall be 100, it will contain one hundred

times the weight of water, with the pressure the same and the motion of the

water the same ; now should the stop-cock of this pipe be shut, the motion

of the water with the same rapidity will cause 100 times the strain acting to

burst the pipe, and the length of the pipe may be increased until the power

is so great as to burst pipes any number of times thicker than those which

now sustain the pressure of the Croton water.

Though the service pipyes may be ten times as strong as the main pipes,

yet the stronger pipe will burst first, because the motion of the water is but

slightly affected in a 12 inch main, by a small stream of water being taken

from it, even with great rapidity. I

:

Say a 12 inch main is supplying a I pipe, the water in the 12 inch main

will run or move 1 foot while the water in the | pipe will run or move over

31 1 feet, thus conclusively showing that if the pipe is burst by the motion

of the water being suddenly checked, the f pipe must be 311 times as strong

as the 12 inch main, showing most conclusively that no established strength

of pipe can do our citizens justice. - '^

Proportion is the beauty of these arrangements which is always varying

under these circumstances according tolt^ length of the pipe and the mode

of stopping the current of water. '^^ *' '

f This requites some very matured plan to prevent those who take ths

water into their houses, through a long pipe, being very seriously troubled
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by their pipes bursting. Many may think that they are safe because their

pipes stand the pressure of the Croton water, but practice has proved that

a succession of blows in a pipe from what is called " the water hammer "

will burst a pipe after it has been in use for some years.

You will hear from me again in your next number.

New Yorkj August^ 1843. Civil Engineer.
fv-. —

'
.•'*•.':;•>.

WESTERN RAILROAD THROUGH FARE, REDUCED.

The competition that has grown up between this road and the river and

sound navigation, it would appear by the following extract of a letter from

an agent of this road, has induced the directors to reduce the through freight

on flour to 20 cents per barrel. We have been informed, that with the new .

engines the company are procuring, that they can carry a barrel of flour

with profit, at 12^ cents. It will be seen that all a railroad wants, is suffi-

cient business to insure cheap rates of transportation.

The Western and the Worcester railroads are undoubtedly well construc-

ted, but the heavy grades on the former, of 80 feet to the mile, with a rise of

1480 feet above tide in the short distance from the Connecticut river to the

summit, with another summit between Springfield and Worcester of 900

feet, adds greatly to the expense of transportation, yet we find the nett earn-

ings the first year on the virhoU line from Albany to Boston, 200 miles, at

about 4| per cent. The road, too, is in its incipient state. The directors,

we will add, are learning their lesson, so to " fix the rates of transportatioa

at low prices as to command freight, with an increase of nett income."

If flour can be transported 200 miles over grades of 60 to 80 feet for 11

miles for 20 cents per barrel, we do not see any difficulty in constructing a

railroad from Bufl!alo to the Hudson, on a level or descending line, so as to

carry it at the rate now charged by the State for tolls, to wit, 38J cents per

barrel. If this can be done at a profit, and we do not doubt it, would it not

be well to lay a track of good edge rails from Buffalo to the Hudson in-

stead of enlarging the canal. If properly located and constructed, a sub-

stantial road, with a double track, need not cost to exceed nine millions of

dollars. *^^ - ,
^- <"

We think it can be demonstrated, that with a railroad equal in construc-

tion to the Western, the Philadelphia and Reading, or the Boston and Low-

ell, the tonnage that now floats on the Erie canal can be transported by rail-

road at rates cheaper than the prices now charged on the Erie canal, provi-

ded the railway has half the business. It certainly can be done with the ad-

dition of the immense number of passengers passing this thoroughfare. Let

us look at it. A calculation like the following, may be a safe one. .^i;. .. .

The tonnage floating on the Erie canal the last year exceeded 600,000 ,

tons, say that two-thirds or 400,000 tons would equal the average of through

tonnage for the season of seven months. Five trains, daily, would carry

this tonnage at a handsome profit, at $4 per ton, from lake Erie to the Hud-
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$1,600,000son. This would yield for /m^A<,
-.......,

With respect to passengers, it is not extravagant to estimate ^

that calculating the way with the through passengers, that -..,•....iV,v.:

they would equal, if not exceed 100,000 per annum, paying .;,>,! ;U

from Buffalo to the Hudson. We think it will be double this ^- .•.
?v .^;.:

number. At the moderate rate of S6 for each through passen-

ger, we have 600,000
•f • -if, \ .

^--y -:ru ^.•.. -i; :• ~i2;200,00d

If we allow the liberal rate of 50 per cent for expenses, and to keep the

road in perpetual repair, we have 81,100,000 as the profit on an investment

of $9,000,000 for a double track. J. E. B.

" I send you a statement of the rates for flour on the Western road

:

'• From Greenbush to Pittsfield 27 cents."

« " Dalton
« /** Hinsdale - >;-» ^•;r-'<^..; .?;;.}, **» ".t

,

• '-i'.^ • r*^' Springfield - - -

To any station east of Springfield except Boston - c
-'•.""

|

To Boston

30
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the 1st August, since 1838, has exceeded the import from western States as

follows. Of the arrival at tide water there was -.;
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college, Prof. Draper of the New York city University, Prof. Ellet of the

south Columbia college, J. R. Peters, C. E., and Drs. Fisher, and Gale, as-

sistants to Prof Morse. The arrangements from their temporary character,

were not intended to show the perfect working of the finished telegraph.

The powerful battery employed was operated under the disadvantages of

imperfect insulation and the dampness of the earth above which they were

supported—this was feelingly demonstrated by the liberal supply of shocks

given in every direction by the slightest contact. Notwithstanding the dis-

advantages the results were such as to afford the utmost gratification to all

present. The battery employed was of the form known as " Groves' Con-

stant Battery," with plates of platinum in pure nitric acid, and amalgamated

zinc in dilute sulphuric acid—the two liquids separated by a porous dia,-

phragm. One hundred of these pairs were sufficient to work the magnets

through the whole 158 miles of wire, and that too, in the space of a scarce-

ly appreciable fraction of a second of time. A portion of this interval was

consumed in overcoming the resistance of the spring attached to the moving

point and the friction of the joint, so that as far as speed of communication

is concerned we may safely say that the action is instantaneous through

this length of wire. This result although in accordamce with the known

laws of electric action, was yet, gratifying as affording a confirmation of

them when applied to an " extreme case." The use of a larger number of

pairs, of course increased the power of the magnets. " ^'
]

'• "
• ?

A series of experiments was then made to ascertain the resistance to pas-

sage of the electric current by various lengths, of from 2 to 158 miles of

wire. The result was again in accordance with what had been predicted.

This resistance increases rapidly with the first few miles, and less and less

rapidly afterwards, until for very great lengths no sensible difference can be

observed. This is a most fortunate circumstance in the employment of elec-_

tro magnetism for telegraphic purposes, since, contrary to all other modes of

communicating intelligence, the difficulty to be overcome decreeises in pro-

portion to the distance. f^
Several other experiments, suggested by the unusual opportunity of a

very large battery, were then made—and one circumstance throughout the

whole time consumed, several hours, was worthy of note—we refer to the

remarkably constant effect of the battery. This is one of the advantages of

recent improvements, since the apparatus formerly in use, was subject to a

very rapid and permanent loss of power.

Since these experiments were made, we have seen in the Glasgow " Prac-

tical Mechanic and Civil Engineers' Magazine," a description of the tele-

graph of Messrs. Cooke and Wheatstone—a more recent invention than

that of Prof Morse, as may be seen by a reference to our number containing

the report of the committee in congress, on the bill giving an appropriation

for a trial of Prof Morse's plan. Notwithstanding the early date of this

invention, 1832, the article in question gravely asserts that the history of

electro magnetic telegraphs dates from the year 1836, although the prior-
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ity of invention by Prof. Morse, was known to most of the scientific men of

Europe.

An attentive examination of the two plans, will soon convince any one

understanding anything about such matters, that they never can become ri-

vals. The telegraph of Cooke and Wheatstone, although similar, to that of

Morse in principle, is totally different in its applications. In the English

telegraph a number of signs to denote the letters of the alphabet or the sig-

nals of an arbitrary code are exhibited, not written down. They may be

compared to the manual alphabet of the deaf and dumb, with this excep-

tion, that three successive signs are required for some letters, and the dial

must be attentively watched or the signals are lost and cannot be recovered

unless by a second transmission. In the American telegraph the intelli-

gence is written down, and anything expressed by ordinary written language,

letters, figures or cyphers, may be instantaneously transmitted and recorded,

even in duplicate, triplicate or quadruplicate, if desirable. The absence of

an attendant, therefore, makes no difference in the reception of intelligence.

The American invention has the advantage, also, in point of expense and

from several ingenious improvements in the mode of preparing and laying

the wires, we feel assured that its liability to derangement is far less than

that of the more costly English telegraph.

In its most elementary form the apparatus of Cooke and Wheatstone has

been in use upon several railroads, and if the power of transmitting but two

signals, as on the Blackwall railway, is worth the original outlay, the pos-

session of an unlimited communication for the purposes of the company or

of individuals, must certainly be worth much more, and yet the cost is ia

fact less.

A single track of railroad of any length can be made as effective and as

safe by means of this auxiliary, as any double track can be, and this too, at

an original outlay of about the sum required annually to keep a track in

repair. The advantages to railroads of this important invention can easily

be understood by those familiar with railroad management, and if to these

we add the profit to be derived from the transmission of intelligence, we cer-

tainly think there is ample inducement for its employment upon every rail-

road in the United States.

aAlLROAD SUCCESS.

Who can say that railways are not profitable ? The Attica and Buffalo

railroad, commenced two years since, has been finished and put into opera-

tion, at the very moderate cost below named. A semi-annual dividend of 3
per cent., too, is declared for the first six months. We are sorry that such

enterprize and such a reward should not belong to the citizens of our own
State. But if New England builds our railroads it is no more than fair

that she should be handsomely remunerated.

Attica and Buffalo Railroad.—The whole length of the road, including

branches and turnouts, is 32 miles, constructed in a good substantial man-
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nier at a total cost of S259,36G. The personal property owned by the com-

pany consists of three locomotive engines, six first class passenger cars, five

second class passenger cars, two baggage cars, one mail car, twenty-five

freight cars, and cost $31,307.

The receipts of the road from passengers, exclusive of pay for carrying

the mails, for the four weeks ending August 20, were $6,310 94. Whole
number of passengers carried during those four weeks, 9630. The current

expenses for running and repairing cars and road in the same time was
$1,305-76. The directors have just declared a semi-annual dividend of 3
per cent.

—

Buf. Com. Adv. , .

REPORT OF THE ENGINEER IN CHIEF OF THE GEORGIA RAILROAD AND BANK-

ING COMPANY.
.

To the Hon. John P. Kiiic, President Georgia Railroad and Banking Company : ,1.
'

Sir : An unavoidable absence from the State until within a few days past,

will prevent me giving as detailed an account of our operations since the

last convention, as I had intended. I trust, however, that the stockholders

will be able, by a careful examination of the numerous statements accompa-

nying this report, to satisfy themselves as fully of the condition and state of

their affairs as though I had been more comprehensive in my remarks.

The extension of our road beyond Madison, so frequently agitated, has

been commenced during the past year, and it is to be hoped that the exer-

tions of the company to continue its progress to the State railroad, will be

unremitted. There never was a period more propitious for the execution of

such work than the present, and by a continued and vigorous prosecution of

the enterprizc, we shall be enabled to witness its entire completion, in time

to meet the tide of prosperity which there is now every indication, will

shortly dawn upon our country.
_

There is no section of the Union, having equal local advantages, where
land can be procured on such favorable terms, as in the extensive region to

be drained by the Western and Atlantic railroad. The expense of trans-

porting produce to market, has heretofore retarded its growth
; but as this

difficulty will shortly be overcome by the completion of a continuous line

of railroad from the sea-board, stretching around ours 350 miles into the in-

terior, we may expect a rapid increase in her population and wealth. Not-
withstanding the sparsencss of its present population, a large share of our
business is now derived from this region, which, if we should fail to connect

with the State railroad, will in a great measure, be lost to us. We shall

then be thrown back for support upon the trade of the old counties from
whence Augusta derived her prosperity. These, though originally posses-

sing a bountiful soil, have, by a false system of agriculture, become exhaus-
ted, and are now unable to afford us a large transportation. The opening
of fresh counties in the west and north west section of the State, has nithor-

to sustained the prosperity of this city ; but if we should pause in our pro-

gress, these new streams will be diverted to other channels, and as a neces-

sary consequence, she must continue to decline.

Our contracts for grading, terminate near Covington, about 23 miles

above Madison. From this point, w^e think, that if the road should not be
farther extended, we shall be able to command, in consequence of the pres-

ent superiority of the Augusta market, and the choice of those on the sea-

board, which our route presents in an eminent degree, the transportation of

the larger portion of the cotton produced by the counties west of us. It will

also give us an important advantage in the transportation of the mail and
passengers, and enable us to obtain the much desired object of traversing

our road with the mail train down, for the most part, by day light.
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Our present contracts end at a point cof.\« ..i'n; to jrass from thence, either

through Covington, or by a more direct rom^. Ion \ trig it about one mile to

the left. The distance saved by this cut-oft: > .*t\^ii-eighths of a mile, and
the cost of graduation, etc., lessened by i' ^11.000. to which should be ad-

ded for the cost of the superstructure on ihf <ii-tati.p saved, and the capital

on the annual amount expended to sustain lii- in- .. i,-:ed length of road, and
the consequent additional cost of transpju.tiofi ilrreon, $14,000: making
the whole actual saving, $31,000.

Under a contract with the Middle Br.Mi-h i-.-ilvoad company, we agreed

to pass through the village of Covington : lii" .-iiwri'T of that company hav-

ing expired, the legal binding of that cojur:'.. t I r.i* ceased : but the moral
obligation to fulfil it, is still in force, and ii «pp<;:M.- to me that it can only be
removed by the consent of the individuals wv.h \vl!.):ii the contract was made,
or their assignees, voting in proportion H<\\\r !ni'»i>-'st hold by each in the

company. Whether efforts to obtain their ''oiis-'ru .<hnU. be made, is refefted

to the consideration of your board. .; ^ ,
.

\

The estimated cost of preparing the rc'-'d hnx-^m Madison and Coving-

ton (26 miles) for the reception of the s:i}>' rstin.-tip .. is $215,000, including

the purchase of the right of way. Of thi.'^ «iiiii. ^\ 70,000 will be provided

for by the Newton county stockholders, vaul- r -<>ii ;i:raagement with them to

work out their indebtedness for stock, upon t'^nu* iliat were considered equi-

table and just between the parties. The iviii;uih}<m- will have to be met by
cash payments. The grading and bridging on tlT^ iine beyond Covington,

including the right of way, is estimated, at tli*' pi^^ijut reduced price of la-

bor, at $175,000, making the cost of prepariiig li,-'. :oad bod on the entire

extension of the line to the Western and ^tl•dllTi.• .lu'.road, $390,000.

The superstructure will vary according to iIk plan adopted, and the con-

tingency of the admission of the iron fj"^ ot duty, irom $275,000 as the

minimum, to $475,000 as the maximum ><>.m Vionx recent information, I

entertain little doubt, but that the dutie.-- on id- ivtuier description of iron

rails, will be remitted by the next congrt .«?. it; \\ lii-:h event the cost of the

superstructure laid with a T rail, will uoi m tb^ present price of iron, ex-

ceed $370,000. The whole cost of th( r..;,<l. t58 miles in length, would
then stand thus

:

Grading, bridging and right of way, '^'
"^

390,000
Superstructure, . ;'

^*- 370,000

Superintendence, etc.,
.

ffn .;.-

30,000

Total,
-^ ^^' ^= ''^'^'' ^ *^ -^^^

$796;00b
equal to $11,600 per mile, which is un'i.-u;illy U'W. -onsidering the broken

nature of the ground, encounterod in passi;iv it'- vulJeys of the Alcovy and

Yellow rivers. The first with a bridge oi" MK»0 un in length, and 72 feet

above the water, and the other 400 feei long, nuti or» feet high.

The upper half of the road, will travei.«.' (iu ukh" than 30 miles, a ridge

presenting throughout its course, a rcinarl.iiMv 't<ri profile, the average

cost of grading upon which, will not e,\i'< -hI -iisM.OOO per mile. This part

of the rQute, encounters the whole of tiit- liu •.iin.'O • difficulties" presented

by the " Stone mountain and its numeroii> ?piir.-.

The grading and bridging now in pxojjif ^>. ^n ill- be completed in abo.ut

15 months, and the remainder of the liii' 'iim h^ 'veciited, if commenced
during the ensuing winter, as rapidly a* ',!i'- sn^.»^,.>!rMcture can be brought

up with it.

The business of the road this year, has in iii»- agiTegate, exceeded that of

last year, $23,77131, the increase on frei>;iiT. i^ i:>>;,18518, and on mails,

$2,0i29-26, while for passengers (and souc oMi^t >mall items,) there has



302 Georgia Railroad Report.

been a falling off of $10,44313. The causes that have produced this de-

crease, are traceable solely to the extraordinary depression in the price of

the staple of the country. The loss has been nearly uniform at all the sta-

tions, except one or two which have not fallen off, in consequence of knoAvn
local causes.

It will be perceived, however, that there has been an increase in way pas-

sengers, (or those passing between intermediate stations,) the receipt from
whom, this year, are more than 10 per cent, of the whole travel. The rev-

enue from this source, for the week ending April 1, 1841, was only $3,-

505-30, for the year ending April 1, 1842, it was $5,256- 18, and for the

present year, it is $6,510, exhibiting a uniform and gratifying increase each
year, notwithstanding the inconvenience which such travel is placed under
in consequence of our night schedule.

Since the close of the year, our books show an increase in our receipts

for both passengers and freight, over the corresponding months of last year.

In up freight the gain is nearly two-fold, and it is in a great measure deri-

ved from our Tennessee and Alabama customers, who if our road is not

pushed forward, will unquestionably seek another channel for the transpor-;

tation of their goods. y- ,

'

'^
",

Some efforts have been made, which have not yet proved successful, to or-

ganize a ticket by which a reduction in the rates of passage could be effect-

ed on travel going entirely through, from Montgomery to Baltimore, so as

to enable us in connection with our greater speed, to compete with the boats

on the Mississippi. In consequence of the numerous interests to consult,

the arrangement has not yet been perfected, but it is believed that most of

the difRculties have been removed, and the experiment will, in a short time,

be fairly tried. The extension of the same system, through to New Or-

leans, would be desirable, but as there are no regular packet boats, at pres-

ent established on the Alabama river, that run at all seasons of the year, a

connection could not be formed, immediately, that would be satisfactory.

Our rates of freight on cotton were reduced last season, to an average of

40 cents a hundred pounds, per 100 miles. This rate, I believe, gaA'e to us

the largest nett profits that we could have derived from the crop. A lower

rate would possibly have given us more business, but we could not have
gained a sufficient number of bales by a further reduction, to cover the loss

that would have been sustained upon that carried. Instead of future reduc-

tions to any extent, it has been suggested that we give to the customers of

the road, some conditional right of passage to Augusta on more favorable

terms than the ordinary travel.

It is proposed to revise during the ensuing summer, our tariff on up
freights. A reduction may be made on some articles, but our rates are con-

ceived to be, generally, low enough. There is no part of the duties connec-

ted with the management of railroads, that require as much consideration as

the charges on freight. While too high rates will in a short time lessen

the amount of the receipts of the road ; on the other hand, a very reduced

scale, may add greatly to its business, without a corresponding increase in

the nett profits. A just medium is to be observed, and can only be obtained

by a full knowledge of the nature of the transportation expected, and the

sources from whence it is to come, together with the controlling circumstan-

ces calculated to divert its passage from over the road. The knowledge ob-

tained on this subject, during the time the road has been in operation, we
trust will enable us to fix a scale which will give satisfaction to our custom-

ers, and at the same time, meet the paramount interest of the stockholders.

The following summary statement, will show the business of the road,
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and the expenses incurred in working it, during the year ending on the 31st

of March last. The usual statements giving the business and expenses in

detail, will be found among the papers accompanying this report

:

Cr.

By amount for passengers up,
" " down,
" " extra trips, extra baggage, lots

of negroes, etc.. :> -;

« « freight up,
« « " down, ' ''i

" " " between stations,

>* " premium and rents,

-i<vv!v « transportation of mails,

,i,:-npvf:y-i^^: ;':•:''•' Dr. .
--

For expenses of conducting transportation,
" " motive power

30,637 Si
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for. Under these circuni.«i^tiir#'.<. I did not hesitate to embrace an offer from

the State of" Georgia, to pm-liaj'^; from us the locomotive Florida, which
has since been delivered upon \hf Western and Atlantic railroad.

Ahhough the distanc-^ run ( I.V!.S73 miles,) by all the locomotives during

the year exceeds that of" i!i»- pi>\ious year, only 353 miles, yet we brought

down with them 23,000 mor^ lial^s of cotton, showing an increased efficien-

cy in their performanc, ol "lO p^T cent., which however, is partly to be ac-

counted for, flora the cii.-itms'.irj.-^ of being able to obtain more frequently,

full loads. The expenditiii» m this department, notwithstanding the im-

provements of machinpr\. \^lli.•i. are still progressing, is but $30,220 34,

about the same as Ia?t v.ir "I'he ordinary repairs of engines, were

$7,790 90, and extraoid'H!<r\ i>'|T!iirs, but $76 00, the last occasioned by
an accident to the night liu-- 'I'lie saving in this item, compared with that

given in previous repor;». • vtiibit* clearly the advantages of a slow speed

for freight, and a fixed *• ii •dul'- lo run to by freight, as well as passenger

trains.

One of our small lo» omoiix >. (ihe Tennessee,) has been altered to Bald-

win and "Whitney's pat*>iit rt ^^ li»^l freight engine, and now weighs about

11 tons. It ran but a ^^"\^ uip^. alter it was received, before it met with an
accident, caused by the w^'akups.'* of the shackle pins, which are being re-

paired by the patentees, upon j iiiore substantial plan. The performance of

the machine while runriing. \vu.« entirely satisfactory. It drew up our steep-

est gradient, 37 feet per milp. a. gross load of 240 tons, exclusive of engine

and tender. This imprn> •^ment it" successful, and I now entertain but little

doubt on the subject, u ill U- ni ^rtat importance to railroad companies, es-

pecially to those who ha\*> l:«i.l dunn the ordinary plate rail.

We have erected an iron tonndry adjoining our machine shops, Avhich

has been leased for an itit»*i>.-i on its cost, under a contract with the individ-

ual renting it^to execute ou' «-!i>tiiigs at 1^ cents per pound. By this ar-

rangement, we get our old mIi. <-L- converted into new ones, for about $7 00
each, which will effect ti .oii.«i(l*"rible saving in our future outlay for cars.

We have succeeded in giving ih*; <\ heels as deep and uniform a chill as those

obtained from the best maimfa.-fories at the north.

The expense of maiii!ai;iiii<j the road, has according to our expectations,

been greater than any pirviou.^ /tar, and probably will not again reach the

present amount. Next y^sir ii will be considerably less, if nothing extraor-

dinary should occur. 'I'lc- in-^iage cost per mile, is $303.
The accounts for nexi yar. w ill exhibit a considerable saving in all the

branches of the buslnes* oj tit- company, owing to the reduction in the

price of labor, provisioiis kd.) mit'i-rials, together with the improved condi-

tion of our machinery
Our nett profits this v "ui . ar*^ about 6 per cent, upon the cost of the tchole

road, and I cannot think tiwit \\f y will, at any time, be much less than this

rate. The returning pvo.-p'Mity of the country, would lead us to hope that

they would soon great l\ "Xi'—d ii ; a hope which is only clouded by the
anticipated interference of rivjl improvements. '.

"_

Respectfully submili-^d liv y"'"" obedient servant,

J. Edgar Thompson,
.^- ",;'',,.J,; ;.,^'/;;.; . .

.", . Chief Engineer and general agent.

^ -

:

/.' ':• ; ' -:i>ui iif']>'i-r;'>^:^:' -lii-- l^Tft-' d'l^Ji^' -.-i'T^, i-/^ IP' p^i.fiViif. \>:i
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New Application of Railways.
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For the American Railroad Journal and Mechanics' Magazine. -; '}'/'.•'

ON A NEW APPLICATION OF RAILWAYS. BY ELLWOOD MORRIS, CIVIL EN-

GINEER.

It is well known that prior to the introduction of the modern railway sys-

tem, cities were chiefly furnished with provisions, from a space covered by

the revolution of a very limited radius, whose length was determined by the

distance which horses could travel within a few hours ; while but very mod-

erate supplies indeed, were ever drawn from a greater distance than a days'

drive.

An immediate result of the greatly augmented speed of travel, consequent

upon the construction of any modern railway leading from a city into the

interior of the country, is a direct and considerable extension of the sur-

face, capable of becoming with advantage, tributary to the market of that

<^i^y- ' V ::'. * s : .-r;- ^ ; -
:l ..;,_ "

:^ -. v ... ,... -v -^
j. -

-

The large augmentation of the surface of production, tributary to any

market consequent upon a diminished cost and increased speed of transport,

must inevitably have an effect upon the value of provisions there, and it will

follow hence, that whenever the railway system shall be properly availed of

for the supply of our cities, the selling prices of country produce in their

markets, must fall, and their numerous inhabitants be thereby benefited.

This is but another phase of the important economical revolution, which

the great iron roads of modern days, are gradually producing, in all that is

in any way dependent upon the cost or time of carriage.

Upon the European railways, the highest advantages seem to have been

derived from the facilities they furnish for the cheap and easy carriage, from

great interior distances, of live stock and other provisions destined for the

supply of the overgrown communities there assembled in the great cities.

Even in our own country their influence in the aspect referred to, is be-

gining to be strongly, as well as beneficially felt, and one railroad corpora-

tion at least, has profited considerably by the establishment of a market train,

regularly drawn, like other freight, by locomotive steam power.

We refer to the Camden and Amboy railroad company, the directors of

which, in their elaborate report of 1840, upon the completion of their works,

describe the success that has attended the establishment of a regular market

train upon their railway, which has been the means of opening for the sup-

ply of the provision market of New York, a large district of country', prac-

tically inaccessible before.

In the report referred to, at page 11, we find the following statement:

" Two years since at the request of some market people in New Jersej',

a line called the pea line, with two cars, was occasionally started from Cam-

den to New York, with no other view or expectation than the accommoda-

tion of a very useful and respectable class of men. This line has steadily

increased until it has become profitable beyond all expectation. During the

past year, it has been running daily, sometimes taking with it as many as

sixteen cars, laden at the appropriate season vv'ith peas, peaches, potatoes, as-
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paragus, cabbages, live stock, and upon one occasion (as incredible as it may
seem) thirty tons of green corn.

'" ;_,..:. I'

'

The European railroads have been found extremely beneficial in the trans-

portation of live stock, and other provisions to the great cities, which have

thus been enabled to draw their supplies from a much larger surface of

country, and consequently at a smaller price.

Since the completion of the Baltimore and Ohio railroad to Cumberland,

extravagantly high prices can no longer be commanded for agricultural pro-

ducts on sale in the Baltimore markets
;
thus with the article of butter, it

has been recently observed that whenever it becomes unusually high, large

quantities are promptly sent down by the farmers beyond Harpers Ferry,

and prices fall at once.

So strong indeed is the influence of this railway in regulating, and keep-

ing down to a moderate standard, the market prices of Baltimore, that it has

already become a subject of complaint, with those who, from the nearness of

their position, have heretofore been able to hold a monopoly of the supply.

Other facts might readily be adduced, which in connection with the re-

markable experience of the Camden and Amboy company, would show in

a striking light the advantages which must follow the introduction of mar-

ket cars upon railways, and will ultimately among other results, tend to sof-

ten the prejudices still entertained by some against railways as aristocratic

monopolies, since by reducing the cost of the necessaries of life to all, they

will recommend themselves in the strongest manner to a large majority of

our population.

With the introduction of market trains upon railways, provision depots

become desirable, and the first of these which has fallen under the notice of

the writer, where provisions brought in railway cars are kept on sale, both

wholesale and retail, is that lately erected in the city of Philadelphia in con-

nection with the Columbia railroad, and opened in June of this year, under

the denomination of the car market.

It is this new application of railways

—

to the formation of a railroad

market—that it is proposed briefly to describe.

The idea of constructing a railway market, having been for some time

entertained by Mr. Samuel Webb an intelligent and enterprizing citizen of

Philadelphia, who foresaw the advantages that must flow from the transpor*

tation of provisions by the railways centering upon that city ; he applied to

the writer during the past year, to work out the practical details, and super-

intend the construction of a car viarket house, of which he furnished the

outlme. ! . !

This building has accordingly been erected
; it was opened to the public

in June last, and promises to be very successful. ,,- j

The car market is 200 feet long, and 40 feet wide, it fronts on Schuylkill

Seventh street north of Callowhill, its axis being parallel to the State rail-

road leading to Columbia, and 130 feet distant from the southern sideling.

In consequence of the position of the building, it was necessary to enter
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it through the north flank by reversed curves, with a short tangent between

:

this is effected by turning out of the Columbia railway to the right, upon a

curve of 80 feet radius and 51^° deflection, into a tangent running off ob-

liquely at that angle
;
thence by this tangent 90 feet, and then by another

curve of 80 feet radius and 51^° deflection, turning to the left we curve into

the axis of the maj;ket house.
, >

. ; — .
.-.

Through the centre of this building longitudinally, from end to end, a

straight track of railway is laid, and to enable the empty cars to pass out

without interference, a return track is provided, which by a radius of 48 feet

turning 128.^° of curvature, re-enters the oblique tangent before mentioned.

All of these curves are laid with a common railway superstructure, and

though their radii are so very limited, they nevertheless answer their pur-

pose satisfactorily.

The writer will here observe in passing, that for the ordinary entrance

tracks of depots, a common railway superstructure, where all the wheels

run upon their treads as usual, will answer very well when curved upon a

radius of 80 feet, and of the nmnerous side tracks recently laid here, to ac-

commodate the coal trade descending the Reading railway, nearly all the

curves are ordinary railroad tracks, and in some of them radii of curvature

of less than 80 feet, have been adopted without inconvenience.

The car market is near 37 feet wide in the clear, and the stalls are made

to project out 8 feet, at every 16 feet lineal of the walls, forming recesses be-

tween, and leaving a central promenade of 21 feet wide, entirely unincum-

bered, except by the pillars which carry the second floor. -,,-.,- r-tsr^^^'r.

This arrangement allows ample space for purchasers, even when the cen-

tral railway is filled with cars, and by means of the projecting stalls, fur-

nishes a great developemenL of stall surface, for the exposure of provisions

on sale.

The building is of stone, two stories high, and the second flopr is destined

in the course of time, to be also used for the sale of the lighter articles of

marketing, which, brought to the market in cars, will then be elevated to

the next story, by some convenient means.

Such is the outline of an enterprize which will probably form a prototype

for others on a more extended scale, since the idea acted upon seems to be a

sound one., and must eventually have a very important effect., upon the pro-

visioning of those cities, which by their railways, command the interior

country.

KAILWAY COMMUNICATION BETWEEN TARIS AND THE NORTHERN PORTS OF

J"RANCE.

By the politeness of Mr. Joseph E. Bloomfield, we have received a copy

of the report of Mr. Robert Stephenson to the directors of the South Eastern

railway. The valuable information to be found in this document upon one

cf the most important lines of railroad in Europe, has induced us to give an

abstract of portions of Mr. Stephenson's report.

In 1835 under the direction of the French government M. Vallee ex-
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amined the wliole of the northern lines of railway and reported fully there-

on. The lines recommended by M. Vallee contemplated a route direct to

Amiens and thence two diverging lines, one to Boulogne and another to Ca-

lais—two points of union with the Belgium railways were likewise indica-

ted. Under the arrangements then proposed by government, negotiations

were made with a Mr. Cockerill which were finally abandoned on account

of the inadequate aid offered by the French government.

" The plan recently proposed by the minister of public works, and appro-

ved and authorized by the Chambers, consists of bringing the funds of gov-

ernment in aid of private enterprize, and should fair and equitable terms be

obtained from government, there cannot be a doubt that such an arrange-

ment will prove highly beneficial to the individual as well as to the country

at large.

" The outline of the government proposition is this :

" They engage to purchase all the necessary land and construct the whole
of the earth-work, bridges, and stations, leaving to the company the execu-

tion of the upper works of the railway, that is to say, laying the rails, chairs

and ballasting, and to supply the whole of the carrying establishment, viz.

locomotive engines, wagons, etc. For this expenditure the company are to

work, and have the entire profits of the working of, the line for a given

number of years ; at the expiration of which, on the purchase of the then

existing stock at a just valuation, the government become the sole proprie-

tors of the railway. It is further proposed, that if the company prefer exe-

cuting the earth-work, bridges, etc., leaving solely to the government the

purchase of all land required for the works, and the construction of the sta-

tions, the government will pay to them such sums as may be calculated to

afford an ample profit for the execution of these works. The company will

possess the entire control of the undertaking from the commencement, sub-

ject only, of course, to such laws as are expedient for the establishment of

public security, and the maintenance of the public welfare. The lease, un-

der these conditions, would, of course, be limited as before, and at the expi-

ration of it the government become possessors upon the same terms."

. The remarks of Mr. Stephenson upon the singular restrictions imposed

upon M. Vallee are of sufficient professional interest to be given somewhat

at length.

" Before taking up the detailed examination of M. Vallee's plans and sec-

tions, it is necessary that I should allude to one or two of the engineering

instructions, which he appears to have received from the French govern-

ment, and under which he seems to have acted in almost every case, and in

many, if we may conclude froru the tone of his remarks, against his own
judgment. .' ' j* ..•VM'^-:^^' .:- v?v ^ '^^ :{:---

" The restrictions I refer to are

—

'• 1. That no curve should be made under 1,200 metres in radius.

"2. That no gradient should exceed 3 in 1,000, or, as it is expressed by
English engineers,

^-J-^, or about 16 feet a mile, and ,- ^ i

'

"3. That all curves of small radii should be level.

" In deputing an engineer to examine a tract of country extending from

Paris to Belgium, and to the ports lying contiguous to England, and em-

bracing several marked and difficult physical features, it were hard to con-

ceive instructions better calculated to fetter the free exercise of his judgment

and prevent the results of his survey being practically useful, than those

just laid down. ..
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''' " Those instructions would no doubt compel him narrowly to study every

feature of the face of the country, for with limitations of this kind, the de-

signing a line of railway over so extensive a district, must necessarily prove

a matter of extraordinary difficulty ; indeed, so distinctly has this proved to

be the case, that, in some of the Imes laid down by M. Vallee, he has been
driven to the necessity of abandoning, in a few instances, the letter of his in-

structions
;
and, in the projected line between Etaples and Boulogne, the in-

crease of work occasioned by an adherence to his instructions, has been of

so extensive and glaring a character, that he has feh himself called upon to

allege two untenable reasons for that adherence, namely, the short distance

along which the difficult features present themselves, and the necessity of

decreasing the load of every train on its approach to this incline, should he
establish it at 5 instead of 3 in 1000 ; in fact, such deviations have only been
applied to the sections, where the surface of the country actually defied the

application of the government regulations, except by the adoption of such
expedients, as would have appeared, when developed, obviously preposter-

ous. The nature of the country having in such cases proved unmanagea-
ble under those restrictions, and consequently having thrown the engineer

upon his own resources, it is to be regretted, that throughout his examination

he did not keep sufficiently in view, and more frequently and specifically

point out in his report, the results which would have attended any other

mode of treating the section of country, which the line was proposed to tra-

verse ; on the contrary, he seems even to have alluded to a deviation from
the strict conformity with his instructions only when the nature of the sur-

face rendered it imperative to do so, but wherever a given summit was to be
encountered, and it proved to be within the scope of the specified gradients

and other conditions, the line was designed in accordance with them, with-

out apparently any, or at most, very little regard being paid to the question

of expense, or a consideration of those unforseen contingencies, which works
of magnitude, such as those shown upon his section, must inevitably entail,

and which have universally occurred within the experience of every engi-

neer." • • :-.. /r^; V,; • •

" I have stated that it was difficult to conceive restrictions more calculated

to fetter an engineer in such a gigantic task, but it is still more difficult to de-

vise a cause for the French government having originated such regulations
;

they could not have derived them from any railways in their own country,

for both the lines from Paris to Versailles are direct contraventions of them

;

they could not have deduced them from the Belgian practice, neither could

they have formed a basis in the engineering experience in England, for here

they would have learnt, that each case was treated as the local circumstan-

ces dictated.

;..
" It is true that engineers may and do differ respecting the precise mode

of meeting the natural difficulties which may present themselves in the pro-

jection of a railway through a long extent of country, and that they differ-

ently estimate the comparative advantages and disadvantages of what are

termed good and bad gradients
;
and though I appreciate more highly than

the generality of the profession the ultimate benefits which I believe will al-

ways be found to spring from the use of favorable gradients, yet I cannot

but feel, and that very strongly, that the application of precisely the same
principles as those which governed me in designing the London and Bir-

mingham railway to the section of country now under my consideration be-

tween Paris, Belgium and the Northern coast, must lead to consequences

which the government and every interested individual would hereafter have

reason to lament ; and I should not be fulfilling m^ duty as a member of a
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scientific profession were I not at once to avow my conviction of the injuri-

ous influtnce of circumscribing the free exercise and application of profes-

sional experience within the contracted limits of a code of specified instruc-

tions, which, Avhile they fetter design, must entail expense and inconvenience

in the execution."

The exorbitant cost to the government for the construction of the lines lo-

cated upon these principles, is likewise adduced as a reason for their aban-

donment. Mr. S. however, remarks, that there appears every disposition on

the part of the government to entertain a proposal somewhat modified, to

meet his views of the case.

Public convenience and accommodation, have influenced the government

in ordering an independent station at the point of departure from Paris—as

a negotiation with the Messrs. Rothschild failed in consequence of these gen-

tlemen, influenced by their large interest in the Versailles railway, having

made it a sine qua nan that there should be a common station. The same

praiseworthy regard for public accommodation, has in several cases, order-

ed the carrying of the road, even at an increase of length, through some of

the more prominent towns and manufacturing districts, and this the report

deems favorable rather than otherwise to the interests of the contracting par-

ties as insuring a larger traffic.
^

.-:
^

The line proposed, after leaving Paris reaches the valley of the Oise at

Pontoisc and follows it for a distance of 23 miles to Criel where the valley

of La Breche, a tributary must be taken. At this point the absurdity of the

restrictions above mentioned is shown. Instead of adopting the favorable

low ground, the lino would be compelled to ascend gradually, occupying

the rough sides of the valley and encountering continual difficulties. The
report advises an adherence to the l(»v ground and at the summit a grade of

about 1 in 150. ,,iv, ,,^;r t-
At St. Just, the sudden rise in the cliiT involves heavy work, upon any

plan. The line then descends to near Amiens, and as this town is ordered

to be one of the points, a short branch to it is proposed—a population of

60,000 will amply repay this additional expenditure. Between Amiens and

Arras on the Scarpe a difficult and elevated country is encountered for 40

miles. Here again the restrictions imposed would have produced a costly

and inconvenient location. At Douai a branch to Valenciennes meets one

of the Belgian lines, and further on another branch makes another union

at Lille. This part of the line and its branches embraces a valuable traffic

through a wealthy coal region.

The main line passes over favorable ground nearly along one of the old

canals to Calais, a branch is also proposed to Dunkirk. t..

Mr. Stephenson prefers the line to Calais instead of one to Boulogne, al-

though the passage from Dover to Paris would be about two hours shorter

by the latter—but the connection with the Belgian roads and the traffic al-

ready existing are more powerful considerations than this saving of time.

It is evident that the .travel to the Rhine and generally to the whole of the

-
.

".: •' "
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"

rx." '(:/:':.



ymm?

Interests of Engineers. 313

northern part of the continent would pass over this line, while the whole of

the Paris and southern travel will in addition to a vast local business furnish

a very handsome return for the investment.

The cost is estimated for the whole distance 255^ English miles, „ 4
^(.f,v: Excavation, bridging, etc., ; > s a £2,390,598 ,^y:-:

^yAf'^ Land and stations, 5vP' V |. - .VVv:v ^> .> 1,062,488 :,|s.:

* Permanent road, ^'
' ^ -.::',: -\

;'' r-:-/ -y^'-r,^- 2,124,976 'ir..

:-h,i;( Carrying establishment, -;>v-r:^i;v.-: ,•- >;-v 531,244-

:K' . Total, J r':^^^^

According to the proposal, £3,076,668 of this is to be paid by the compa-

ny, the remainder by the government

The investigation of the cost of construction embraces several very use-

ful tables, which at some other time we may again refer to. The consider-

ation of the existing traffic shows an amount of labor very unusual in such

documents and although somewhat of local interest is yet valuable as dem-

onstrating the vast importance of railroads leading to great cities and the pro-

.

fitableness of the investment. As one instance of the importance, even of

trifles on such a line, we find that the income at present derived from the

transportation of fish along the proposed route, is over half a million of

francs, annually, and for sheep and cattle still more. ;t ,,•;

''We are pleased to find that the views of Mr. Stephenson are so striking-

ly in favor of the greatest amount of accommodation as conducing to the pro-

fit of the capitalist—while the low fare ordered by government, he in some

cases proposes to reduce still more.

New York is not so large as Paris, but it is a large city and the country

around does pour in a vast and profitable traflir—^but we have yet no New
York and Albany railroad to facilitate this traffic or reap the profit. '

""The following sensible and timely communication will please most of our

professional readers by its pungent and yet civil criticism upon a common

and shameful disrespect to engineers. We have frequently spoken of the

folly of entrusting the management of a completed road to other than pro-

fessional men ; we have also referred to the assumption of engineering du-

ties by directors—together with the bad efl"ects of this amateur engineering.

Our correspondent has, however, opened upon another and no less absurd

practice and we hope that together with the promised communication upon

the Portland road, he will furnish us with more notices to the same purpose.

The conduct of engineers in not asserting their own respectability, in a

great measure is the cause of this and similar evils, and any attempts at a

reformation are to be considered as promising, if they emanate from engi-

neers themselves.

For the American Railroad Jonrnal, and Mechanics' Magazine.

Messrs. EnrroRS :—As one of the objects of your valuable Journal, is to

promote the interests of engineers, a class of professional gentlemen, whose

services have been considered important in connection with the construction
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of public works, will you allow a few remarks, and extracts, showing how
readily directors assume to themselves all of the results of engineering.

The report of the directors of the Portland, Saco and Portsmouth rail-

road, submitted at the annual meeting of stockholders in June last, happens

to be the most convenient case for reference ; and firstly, to show in what

manner the character of that road is regarded by the directors, observe the

language of the following extract

:

" The obstacles that have arisen from the sinking of the embankments in

some two or three places, to a depth seldom, if ever, before known, and the

method taken to obviate, or surmount them, were then, [in a previous report)

ad\iBrtpd to, with a hope expressed, that the latter might prove successful.

That hope has been fully realized. The heavy freshets occurring at the

moment when the frost was breaking up, having fully tested them."

And, after showing the nett income for six months, they say

—

*' This is the produce of five months winter, and one of cold weather.

The stockholders may surely look forward to better jthings. The character

of the road, shown in the solidity of the embankments, the strength of the

masonry, the design and workmanship of the bridges, the form and weight

of the rails and the mode of supporting and connecting them, the length of

straight lines, the radii of the curves and the ease of the grades, together

with the superiority of the passenger cars, and the efficiency of the locomo-

tives, employed, ought to give satisfaction to the travelling public, whose se-

curity and accommodation have been the first objects aimed at in its construc-

tion and the manner of conducting it."

These prove that the directors are far from dissatisfied with the road and

that they view it as a permanent work, and if it were not for one or two

mere allusions to an " engineer department," and to " engineers," in the re-

port, very elaborate and satisfactory as it is on other points, one might sup-

pose that the road came into being by some magical poAver emanating from

the directors. After refering to "various surveys," and to the report of

June, '41, they add, "The plan then adopted for the engineering depart-

ment and the system of accounts then devised • • * have all proved

effective and satisfactory ;" and again, adverting to certain bills rendered by

the contractors they say these "cannot be adjusted until the returns of the

engineers have been examined and approved."

t And lastly, an important piece of information is given, to wit f

.

" The engineer department has been nearly or quite settled up—some
small additions may be required for services in settling the accounts with the

contractors."

Perhaps some one can state who these " engineers" were to whom these

passages refer, and the writer leaves that question to be answered from other

sources—but a few facts, kno^vn to him, may serve to show, if not incon-

sistent with what has preceded, that there are various circumstances cormec- •

ted with the road which reflect a little credit on these " engineers."

The cost of this road when prepared for the probable amount of business,

including about $64,000, paid stockholders for interest on assessments, will

not exceed, " much if any, the original estimate, of about $23,000 per mile.'*?'
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The expenditures, to Jan. 1st, '43, were, including interest, $1,107,240 IG.

' The length of the road from the centre of the Piscataqua river, at Ports-

mouth, N. H., to the depot in Portland, is 50 miles 3093 feet. The surveys

. . were begun January 1st, 1841. The contracts were made for the entire

distance on the 1st April following. The topographical examinations and

the location, were consequently made within the three worst months of the

year. One line was located, passing through York, east of Mount Aga-

menticus. Wells, Kennebunk, Saco, to Portland, and another, which was

subsequently adopted, diverging westerly from the first,, at the Piscataqua,

and passing through Eliot, South and North Berwick, west of Agamenti-

cus, joining the first named, about 35 miles from Portsmouth. Thus ma-

king some 86 miles of actual location, to accomplish which, in a part of the

country requiring the most careful surveys, even at the most favorable sea-

son for examinations, much time and labor were of course expended on pri-

mary lines, exceeding by far, in this as in most cases, the length of the line

of location. \y.:'.'.'lf:'i :?-ih-4d-"^i'-.'^''^'i^h::^^^^^ Gf.--- v^^..

In ten months from the letting of the work, 13 miles, and in twenty

months, the 50| miles have opened for travel—crossing the deep and rapid

Piscataqua, by repairing and improving the old bridge, and connecting, at

Portsmouth, with the Eastern railroad, thus making a continuous line of

road from Boston to Portland, about 104 miles, and on the 14th January,

1843, the engineer department was dissolved by the resignation of the gen-

tlemen of whom it was composed. V^^' > -'. "V

There are other points connected with this road which might interest

your readers, and in the hope that some one will yet go somewhat into the

details, the writer has the more readily passed them by—his object is rather

to protest against the unmanly course so prevalent among directors of pub-

lic works, of hiding as far as possible, any allusions which may let stock-

•^ holders know to how great an extent they are indebted to engineers, not

only for the successful construction of the works in question, but for the very

materials of the reports themselves.

3' r- :.' ACCIDENTS UPON RAILROADS. •**:•.

Our last number contairied a notice of several recent railroad accidents to-

gether with some pretty severe remarks upon the culpability of those who
allowed such accidents to occur. One of the editors having received the

impression that one of these catastrophies had not been the result of gross

carelessness on the part of the company and that many of the articles in the

public prints had been written in ignorance of the facts and in a very impro-

per spirit. With this view of the case, a notice was prepared, but during

an absence from the city, facts came to the knowledge of the other editor in

regard to this and to other accidents, which gave occasion for the article

which finally appeared. Since then we have understood that in one of the

cases alluded to, erroneous statements were promulgated. We refer to the

collision on the Reading railroad, which, it appears, was the result of direct



316 Letter from London, *

disobedience of express order, and not to any fault of the company or its su-

perintcndant, Mr. G. A. Nicolls. It is but an act of justice to Mr. N. that

this correction should be made, for we should feel great regret that any no-

tice in this Journal, directly or indirectly could be construed into an unjust

criticism upon the conduct of so worthy and efficient an officer.

No harm has been done, however, by the discussion, which has been the

means of eliciting the truth and of opening the eyes of companies and their

agents to the necessity of an official organ through which to communicate

to the public a correct statement of facts. If we are compelled to draw our

information from the newspapers, we of course, must be influenced by the

facts as we find them given—but if upon such occasions we receive our ac-

count directly from the company—by means of our various exchanges, cor-

rect statements can be afforded to the public and with an authority which

cannot be given as things are now arranged. ! f
Among the various notices which have appeared, our attention has been

drawn to a series of communications in the Baltimore American over the

signature T. These seem to us to convey very just views and to embody

much information. Extracts from them will be found on another page.

The following extract of a letter from a London correspondent to a friend

in this city, will prove interesting.
... ,,...:.

London, May 19th, 1843.

My Dear Sir :—Thinking you may feel an interest in the report made

by the celebrated engineer, Robert Stephenson, on the projected railway

from Paris to Lille and Vincennes with a branch to Calais, (the whole dis-

tance about 256 miles) I send it to you by the present conveyance. It con-

tains much interesting matter, and I hope will prove of interest to you. I

should be glad to hear from you respecting the prospect of your getting on

with your magnificent scheme from New York to Albany. It appears to

me, this is a work of such paramount importance to the city of New York,

since the completion of the whole line of railway from Buffalo to Boston,

that sufficient enterprize will be excited to complete it. Let me hear as

soon as you can conveniently. I have read many of your statements in the

American Railroad Journal, as well as in separate pamphlets, and I am
thoroughly convinced that this work if properly made, must be of extraor-

dinary advantage to the community, and of great pecuniary advantage to the

proprietors of the stock. A rival work on the shore of the Hudson ought

to be deprecated by any well-wisher of the prosperity of New York. Both

works cannot be supported, and bringing forward this new scheme will pro-

bably prevent either from being made. What is doing with this new pro-

ject—is it given up, or do you feel any danger from it 1

I observe by the newspapers that the legislature of your State has grant-

ed new facilities to the New York and Erie railroad company, which will

probably enable them to finish this gigantic work. Ought not your concern

and this great concern and all others in the United States interested in ma-
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king railroads, to unite in trying to get congress to abolish the extravagant

duty of $25 per ton, on railway iron ? This duty is more than the first

cost of flat bar railway iron, and not more than 83^ excess over the first

cost of edge rails free on board at CardrifT or Newport ! A duty of 100

per cent ad-valorem on an article of such importance in promoting the pros-

perity of our common country, and which cannot be made in America, docs

not show a very enlightened and patriotic policy in our government. I

doubt not if the proper efforts be made that congress at its next session will

abolish this unreasonable and impolitic tax.

ACCIDENTS ON RAILROADS. ":- -

Messrs. Editors—The frequent accidents on railroads, arising from col-

lisions with cattle upon the track, is imminently perilous to human life, and
ought promptly to attract the gravest attention ofthose in authority. There
is, perhaps, no branch of our State police which better demands legislative

interference, or which, in all previous attempts to deal with it, has been more
misapprehended. In all countries the care and improvement of highicays

are important objects of public concern, and in their management in every

well regulated community the convenience and safety of those having occa-

sion to use them are deemed of paramount necessity. It is obvious that rail-

roads have worked essential changes in our system of highways, and that

little has yet been done to adapt the laws to the new order of things. * *

It is apparent that those immediately engaged in railroad opperations have
a deeper interest in their regularity and safety than any one else; for not

only are the consequences, in case of accident, vastly more serious to them
than to other common carriers ; but, besides the risk incurred by the imme-
diate agents, in common with the lives and property committed to their care,

the most ordinary accident, arising from any cause whatever, can seldom
happen without involving a loss to the company much greater than any
amount of their daily profit. Although this should not dispense with the

strictest regulations to ensure proper care and precaution from the parties

concerned, it may well dispose the legislature to contemplate other sources

of danger which due care upon the part of the companies or other agents

cannot possibly guard against ; and we think the unlimited trespassing of

cattle upon the track of a railroad presents a principal source of hazard, for

which an adequate provision has not yet been made.

We presume that, according to the universal principles of law, if any one
suffer damage from the want of proper care by the agents employed, the

companies would be liable. In this State, too, special legislative enactments

have been made not only in aid of the charters and of the rule applicable to

other carriers, but creating new responsibilities and imposing additional pen-

alties unknown to the common law. It may be hoped, therefore, that as far -

as the companies are concerned these are sufficient to attain all that the laws
can reasonably enforce. '

^
' T

It is understood also that the managers of most, if not all the railroad com- ,

'

panies, have co-operated with the law makers in these commendable efforts
\

that they employ the fullest complement of agents of known sobriety and.

competent skill, and at the highest rate of wages
;
and exact the perform-

ance of their duties by the strictest contracts and severest penalties. It is

believed also that they have at considerable expense established a superviso- .

ry force along the line of their roads to keep off cattle and look after other

obstructions ;
and, as far as the curvatures of the road will admit of it, have •
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placed upon the machinery the best contrivances which have yet been dis-

covered, for the purpose, in case of accident, of protecting as far as possible

the passengers and property.

The legislature has shown too that in their opinion something is due from
the public to the safety of the lives and property passing over these new de-

scription of highways. They have accordingly prohibited all persons from
riding on horseback, or riding or driving or leading any horse or horses,

mule, oxen, carriage, wagon or other vehicle, or any cattle, sheep, hogs or

stock, upon or along any railroad ; and " to protect the lives of persons tra-

velling on railroads within this State,'' they have made it felony in any per-

son to place or cause to be placed on any railroad anything calculated to ob-

struct, overthrow or divert from the track any car passing on the road with

the view or intent to obstruct or overthrow any car, and they have declared

that if death ensue from any such obstruction, the person placing or causing

it to be placed upon the road shall be guilty of murder. All these provis-

ions, however, relate to intentional offences, or to crimes of such deep atro-

city as, it may be hoped, will seldom be committed ; leaving wholly un-

guarded those sources of danger, which though they may proceed from no
criminality are of daily occurrence, and not less perilous. To what end, it

may be asked, are railroad companies made, as unquestionably they should

be, strictly responsible in case there should be any want of care in avoiding

obstructions foimd upon the road, if no means be taken against placing such
obstructions upon it, intentionally or otherwise 1 The safety of the passen-

ger requires that he should be protected not only against the negligence of

the railroad agent in running over an animal on the track, but also against

that of the owner who carelessly permitted the animal to be there—and this

protection the law should afford him.

The question k.not between the railroad companies and the public ; nor

whether this or ihat degree of care upon the part of agents of these com-
panies is sufRcierit ; for all that is possible for these to bestow should be and
is already exacted with the utmost severity. The real question is, in what
manner the safety of the lives and property of the citizens passing over rail-

roads can be best promoted, and by what means those causes most likely to

produce mischief may be prevented. * #

It is notorious that most accidents upon railroads are produced by collis-

sions and cattle trespassing upon the track ; and, from the fact that these

casualties are happening upon all roads, in all parts of the Union, and un-

der every system of management, it must be evident that in the nature of

the case where the obstruction is found, the collision is inevitable. Who,
indeed, can suppose that an engine driver, or other agent, would risk not

only his place, but his life, or limb (the latter in his condition important al-

most as hi^ life) by needlessly running his engine into an animal found on
the track 1

The rate of speed usually maintained on railroads, and which without

such obstructions as we are treating of, may be maintained with greater

safety than can be* relied upon in the ordinary conveyances (as is satisfacto-

rily shown by the minutest inquiry by a commission institued by the house
of commons in England,) is one of the chief purposes of these improve-

ments, and any attempt to limit the speed at a rate at which an engine and
train might be suddenly checked would be destructive of these enterprizes,

and consequently impracticable. Those acquainted with the operations of

a railroad know that at a speed of not more than ten or fifteen miles per

hour the progress of an engine attached to a heavy train of cars cannot be
arrested even within the space of one hundred yards, and that attempts to do
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SO often produce a concussion, in itself extremely hazardous. Upon a

straight line of road, ordinary obstructions may and ought to be discerned

at a sufficient distance to admit of the requisite precaution, and we are not

aware of any case of collision that has happened under such circumstances.

But iu passing curvatures, common to all roads, (often connected with steep

grades, requiring such a quantity of steam, both in ascending and descend-

ing, as to render it absolutely impossible suddenly to control its power) the

obstruction meets the eye of the engine driver too late to enable him by any
means whatever to avoid it. It is also well known to every one at all ac-

quainted with the subject that cows, especially, seldom or never show any
alarm on the approach of the engine ; they often get upon the road when
least expected almost in contact with the train, and sometimes suddenly em-
erging from their concealment in the bushes on the side, pass upon the track

within a few feet of the locomotive. It must be evident that in all such cases

a collision is entirely inevitable
;
and it may be safely averred that in at least

ninety-nine cases out of one hundred accidents from these animals have hap-

pened in this manner.

If any question be made upon a point of so much importance to the com-
munity at large, the legislature, by instituting an inquiry by means of a com-
mission, as is constantly done for the same purpose by the English parlia-

ment, may readily resolve all doubt. The result, I am convinced, will make
the case even stronger than I have stated it j and show conclusively that in

almost every instance where cattle are run over on a railroad no human
precaution could have prevented the collision.

An attempt to fence off a line of railroad from the depredation of cattle

is out of the question. Even if it were reasonable to impose such upon the

companies, which it manifestly is not, the numerous county roads by which
the railways are intersected and crossed would render the attempt wholly
impracticable. In this connection it may also be observed that all railroad

companies have not only paid the full value of the ground occupied by their

works, but in most instances the expense of fencing the contiguous land has
been actually included in the damages allowed to the owners.

Now, if it be not in the power of railroad companies, by any degree of
care consistent with the business and convenience of the public, to give

greater safety to passengers and property, and there yet remain a source of

imminent peril to both, should not a remedy be looked for elsewhere ? Have
not the public the right to demand it? Under such circumstances, we deem,

it the plain duty of those in authority to look to the origin of the danger,

and to apply the remedy to it. It arises manifestly from the indifference or

carelessness of the owners of cattle in the vicinity of railroads, who, instead

of keeping their stock within proper enclosures, turn them out in the morn-
ing with a clear knowledge of the fatal mischief they may occasion at any
hour of the day ; or, what is even less excusable, turn out their herds at

night, not only with the same knowledge of the danger they occasion to

others but with a much stronger probability that before the dawn of day
they may prove the immediate and unavoidable cause of the most fearful

destruction of human life ! What state of circumstances can justify a long-

er toleration of such use of a man's property? Should it not require a case

of extreme poverty, or other urgent necessity to warrant any man to claim

the privilege of supporting his cattle on the public or turning them out to do
what mischief they may, at the hazard of such consequences ? The just,

humane and most effectual remedy, then, would be to prohibit the owners
of cattle from allowing them to range at large in the vicinity of railroads,

and to require that all cattle in such situations be kept within proper enclo
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sures. It is in the full persuasion that no other renfiedy will prove effectual

that I have ventured to trouble you with this pajjer, I am by no means in-

sensible of the apparent hardships with which such a general regulation :

may be supposed to bear upon a few indigent persons ; though I am not wii- ^.

ling to concede that salutary laws of general necessity should be dispensed'

with because they may give rise to cases of individual hardship. It is not

from such cases, however, that the great mischief of which I am treating is

to be apprehended. If only the cattle of a few poor persons Avere allowed
,.

to range unrestrained in the vicinity of a long line of railroad the danger *«

would be by no means so imminent, nor the necessity of the particular rem-

"

edy so urgent. The chief source of mischief arises from the too prevalent
.

and negligent practices of a very different class of our population; who,
,

with ample means to provide for their stock, leave their fields unenclosed, or

turn out their cattle upon the commons and in the highways, as reckless of

the consequences as if the danger from trespassing upon railroads did not

exist. It is by these means that herds of cattle are every where wandering
by the line of railways, obstructing the track, and daily occasioning coUis- ^

ions frightful to all, and, in many instances, fatal to many whose business

obliges them to use that mode of conveyance.

Now although these practices might have been deemed harmless, and
therefore tolerated, in a different state of things, we think it only reasonable

that having proved to be of most mischievous tendency under our present

system of public improvements, they should now be prohibited and discon-

tinued.

But, Messrs. Editors, I have already extended this article to an inconven-

ient length, and will close it. My present purpose is accomplished, in call-

ing public attention to an evil of serious magnitude, and indicating what I

consider the appropriate remedy. At another time, I may follow up the

subject with some further observations calculated to embrace the views here

taken.

—

Bait. American. " T."

Railroads in Austria.—An article from a Vienna paper of May 29th,

states that the number of workmen employed on the railroads of Austria,

was at that time more than 40,000, and that in a short time the number
would be increased to 60.000. The railroad from Vienna to Prague will

be finished in 1845.

lE^^ AVe are indebted to Mr. John A. Roebling for a valuable comma- ;.

nication on the subject of Wire Rope, and to Mr. J. I. Shipman for an in-

teresting report of a Railroad Trial. Both of these communications will ^

appear in the next number.

lEf" Several returns to our application for Railroad Tariffs will appear

also, in our next

H^ Arrangements have been made for completing a double track on the
.

Pottsville and Philadelphia railroad. Receipts last month $51,000,—Good.
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throughout the length of a strand ; another result of the precision and force

applied in laying, is the close contact of the wires, which renders the admis-

sion of air and moisture impossible.

Three years ago I offered to the board of canal commissioners which was

then in power in Pennsylvania, to put a wire rope of my manufacture on

one of the- planes of the Allegheny Portage railroad, at my own risk and

expense, the value of the rope to be paid in proportion, as it rendered ser-

vices equivalent to a hemp rope. This liberal offer however vi»s rejected

and not considered until the present board came into office. ^ Last year I put

three ropes, measuring in the aggregate 3400 feet, 4^ inches circumference,

in operation on plane No. 3. Owing to the want of adhesion, I had at the

start to contend with some difficulties. By means of a double groove on the

receiving sheave and a guide sheave placed back of it, which crosses the

rope and leads it from one groove to the other, which improvements were

added to the machinery last winter ; I succeeded in doubling the adhesion.

When in unfavorable weather there is delay and slipping on the other planes

the wire rope can at all times pull as heavy a load without a balance, as the

engine is capable of hauling. The planes of the Portage railroad require

hemp ropes of 8^ inches circumference, made of the best Russia or Italian

hemp, and which cannot be trusted longer with safety than one season.

They are frequently from reasons of economy continued 1^ seasons ; much
however, depends upon the weather and business. The unfavorable circum-

stances under which the wire rope had to work last year, effected it some
;

the wear of the whole of this ssason, however, is not perceptible, and its

present condition promises a long duration. I am now manufacturing

another wire rope of 5100 feet long in four pieces for plane No. 10.

The first rope of my make, 600 feet long, 3:^ inches circumference has

now been in successful operation two seasons, hauling section boats from the

basin to the railroad at Johnstown. Two more were put to work last spring

at the new slips at Hallidaysburg and Columbia. From my present expe-

rience, I may safely assert that tcire rope deserves the preference over hemp

rope in all situations much exposed; and where great strength and durabili-

ty is required.

By my process of manufacture, the same pliability is imparted to the rope

which is proper to the wire itself Paradox as this may appear, it is never-

theless a fact and is easily explained. By pliability is here understood the

extent of flexure to which the rope or wire may be subjected, without pro-

ducing a permanent bend ; when released the rope must resume its former

and straight position. To bend a rope requires force, and this force is in

proportion to its areal section, caeteris paribus.

Well manufactured iron rope is more pliable than hemp rope of the same

strength. I am manufacturing tillers of fine wire, capable of bearing 3000

lbs. and which ply around cylinders as small as four inches in diameter, and

in which the wires are so compactly laid, that not the slightest shifting in

their spiral position is to be observed. A number of my tillers are in ui=e
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on the Ohio and Mississippi. Such rope would be pliable enough for run-

ning rigging and be of long duration. '

I will here add a few remarks on the introduction ol staruling wire rig-

ging in place of hemp rigging. This subject has for some years passed,

engaged the attention of the navy department of England and France, and

the success which has attended the use of wire in place of hemp for shrouds

and stays in the naval and commercial service of Great Britain, would, it

appears, seem to Ivarrant an attempt to test its utility on our national vessels.

Allow me to cite here a few remarks from the notes of Capt. Basil Hall,

on a tour through Switzerland, and while examining the wire suspension

bridge at Fryburg. He says, " attempts are now making and will ere long

succeed, to introduce wire rigging, which is stronger and better than chain,

because less dependent on the accidental quality and careless manufacture of a

single part. How strange it is, that the plan of making wire bridges, so

successfully adopted in France, and elsewhere, should not have found favor

enough in England to be fairly tried on a large scale. Fryburg bridge 301

feet wider than Menai, at least equally strong, has cost only one-fifth of the

money. I do not think wire will answer for running rope ; but for standing

rigging it may, I conceive, be most usefully substituted for hemp, for with

equal strength experience shows it to be lighter."

• The cables of suspension bridges are stationary and will, when protected

against oxidation, last an indefinite period. Standing rigging, (when com-

pared to running rope) is nearly stationary, and there is little wear but what

arises from the direct strain, which if supported by sufficient strength, will

have no deteriorating effect. In comparing the two materials, wire and

hemp for rigging, the state of preservation and time of use should be con-

sidered. For instance, a hemp stay of a certain size, made of the best Ital-

ian hemp, will when new, possess two-thirds of the strength of a wire stay

of''the same weight per foot ; but let the two stays have been exposed and

served five years, then the strength of the hemp stay will be gone, while

the wire stay will not show any perceptible reduction. In this case, of

course, a common wear and tear is supposed.

The most prominent features of wire rigging as compared to hemp rig-

ging, are its great durability, less weight and size, less surface exposed to

wind, less danger in time of action of being destroyed by shot. Another

good quality of the wire rojjp is its great elasticity which is quite sufficient

to counteract the effect of a sudden jerk, while a vessel is rolling heavily at

sea. The elasticity of hemp rigging is only to be relied on to a very small

extent, it will give and stretch a great deal but not return.

A (jommoD objection of ftiose not familiar with the nature of wire rope, is

its supposed rapid destruction by oxidation, but no apprehension is less foun-

ded than this. Running wire rope while in use either in or out of water,

in mines or any other situation, will not even require the protection of oil,

varnish or tar ; while at work it will rust no mor^han a rail or a chain in

use, but when idle, oxidation will affect it in proportion to the surface expo-
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sed. Asj however, the process of laying is carried on wdth mathematical

precision, by which the wires are brought into the closest contact, the assem-

blage of wires in form of a strand, present a solid rod, which will be no

more subjected to rusting than the link of a chain of the same size. The
individual wires as well as the strands and ropes are coated with an excel-

lent varnish during the manufacture. Wire rigging will require no other

protection but oiling or tarring once or twice a season. Where elegance is

an object, black or green paint may be used. Rigging made of zinked

wires and not painted, would present a most elegant appearance and be ex-

empt from all rusting.

Wire rope can be spliced in the same manner as hemp rope. The attach-

ment of wire shrouds to the sides of the vessel and to the masthead and their

connection with the rattlines (which should also be of wire) can be effected

by the old method ; the use of wire however, will suggest some modifica-

tions better adapted to the material.

Some wire rigging has been manufactured in England which simply con-

sists of a collection of parallel wires bound together and served over with

hemp. These mixtures, as experience has proved in the case of tiller-ropes,

are objectionable, the wire will rust inside of the hemp in spite of all pro-

tection by varnish ; besides the cover of hemp, which adds nothing to the

strength, is only an additional expense.

Iron is now gradually superseding wood in the construction of vessels, a

complete revolution in ship building has already commenced in England.

Although very expensive at first, iron ships will prove the cheapest in the

end. Are there any well founded objections to wire rigging, which tissumes

the same relation to hemp rigging as wooden ships to iron ones 1 There

are none. Why then not test this matter by encouraging those who are

capable of bringing it to perfection ? A number of iron vessels are now
building for the naval and revenue service, which seem to offer appropriate

occasions for the test of this matter.

Saxonburg, Pa., Sept. 1843.

ACCIDENTS UPON RAILROADS.

Messrs. Editors

:

—In a previous paper I adverted to the essential change
worked in the system of highway police by the introduction of railroad,

and the application of steam power to vehicles on land ; and pointed out the

necessity of correspondent regulations for the safety and protection of such
as have occasion to use these new improvements. I think the subject can-

not be too earnestly pressed upon the attention of those who have the power
and whose duty it consequently is to deal with it.

It is foreign from my present purpose to adrert to the ultimate effect which
the new and wonderful power now in successful operation is destined to pro-

duce upon all the relations of trade and of society at large ; but it may well

be supposed that the suddenness with which the invention came upon the

public, and the extraordinary results that immediately attended it, prevented

the proper attention t& the means more particularly calculated to insure safe-

ty in its practical operation.

In the prosecution of these improvements the United States and England
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took the lead ; and though in both countries the common high road was ra-

pidly superseded by an agent of such vast power for good or ill, some time

elapsed before the authorities of either appeared aware of the necessity of

appropriate regulations adapted to this new species of communication.

This branch of the subject first attracted the attention of the government in

England.

In the year 1838 the reports of " commissioners appointed to consider

and recommend a general system of railways for Ireland," was presented

by the command of the Queen, to both houses of parliament ; and in these

the dangers of railroad travelling, as compared with that on the common
highway, and also the means which had already been provided against the

former, are particularly considered.

The reports were subjected to the fullest discussion by some of the ablest

writers in England, and I cannot do better than devote the most of this arti-

cle to a quotation from one of the best papers to which the investigation

gave rise. The reader will be thereby better enabled to appreciate the ob-

servations I have already submitted, and those which I may hereafter make.
It will be perceived from the facts stated in the quotation, that the rigor-

ous exclusion of cattle from the track is part of the means resorted to in

England to guard against the dangers upon railroads, and that to this pre-

caution the extraordinary safety which has attended them may be mainly at-

tributed.

The writer is treating of those parts of the reports relating to the dangers

attendant upon the old and new description of roads, and, after many perti-

nent observations upon the advantages of the extraordinary velocity with

which passengers and heavy goods are transported upon railroads, he pro-

ceeds as follows

:

" The dangers of travelling in either fashion may be divided into four

heads, namely

:

1. The dangers of the road.
.f.

2. The dangers of the carriage. .;j

3. The dangers of the locomotive power.

4. The dangers arising from momentum, or from the weight of burden^

multiplied by the velocity at which it is conveyed.
" As regards the first of these, we are certainly humbly of opinion that

cateris paribus, a railway must be less dangerous than a high road ; be-

cause it is flat instead of hilly ; because a surface of iron is smoother than

a surface even of broken stones ; because the lip of the rail which confines

the wheels is an extra security which the common road does not possess

;

and because wagons, vans, carts, private carriages, and all other vehicles, a$

well as horses and cattle, belonging to the public, are rigorously excluded.

" As regards the second of these dangers, we submit to our readers that

cateris paribus, a railway car must be less dangerous than a stage or mail
coach, because its centre of gravity, when empty, is low instead of high;

^ because its passengers sit low instead of high, inside and not outside—be-

cause its axles, receiving no jerks, are less liable to break—and consequent-

^' ly because altogether it is less liable to overset.

" As regards the third of these dangers, we conceive there can be no
doubt whatever, that, cateris paribus, a locomotive engine must be less dan-

gerous than four horses, because it is not liable to run away, tumble down,

or shy at strange objects or,noises—because it has no vice in it—because it

is not, like a horse, retained and guided by numberless straps and buckles,

the breaking of any one of which would make it take fright. And lastly,

because, by the opening of a valve, its restless enterprizing spirit can, at any
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moment, be turned adrift, leaving nothing behind it but a dull, harmless,

empty copper vessel.

" It is true that it is possible for the boiler to explode, yet as the safety-

valve is the line of least resistance, that accident with mathematical certain-

ty can be so easily provided against, that it is not now apprehended ; end
even if, contrary to philosophical calculations, it should happen, the sudden

annihilation of the locomotive power would injure scarcely any but those

firemen or engine drivers answerable to the public for their neglect which
had occasioned the misfortune, while to the great bulk of the passengers, it

would create no inconvenience except a gradual halt of the train.

" With respect to the fourth of these dangers, it must be admitted, that

both the speed and weight of a railway train are infinitely greater than the

momentum of a mail or stage coach; yet, if the latter, in case of serious ac-

cidents, be sufficient to cause the death of the passengers, it might be sug-

gested that the former can do no more
;
just as it is practically argued by

old soldiers, Avhen they rebuke recruits for dreading artillery, that a musket
ball kills a man as dead as a cannon shot If a railway train, at full speed

were to run against the solid brick work of the tunnel, or to go over one of

the steep embankments, the effect would mechanically be infinitely greater,

but perhaps not more fatal to tlie passengers, than if the mail at its common
pace, were to do the same ; besides which, it must always be remembered,
that though the stage may profess to travel at the safe lukewarm pace of

eight miles an hour, yet any accident suddenly accelerates or boils up its

speed to that of the railroad, under which circumstance the carriage is un-

governable. In going down a hill, if a link of the pole-chain break—if the

reins snap—or if the tongue of a little buckle bends, the scared cattle run
away—and it is this catastrophe, it is the latent passion, and not the ordinary

appearance of the horses, which should be fairly considered, when a com-
parison is made between railroad and common road travelling; for surely

there is infinitely less danger in riding a horse that obeys the bridle at twen-

ty miles an hour, than there is sitting demurely trotting, at the rate of eight

miles an hour, on a runaway brute that is only waiting for the shade of the

shadow of an excuse to place his rider in a. predicament almost as unenvia-

ble as iVIazeppa's.

" There is nothing, we understand, at all either dangerous or disagreeable

in going what is vulgarly termtd " fast," if no object intervenes mechanical-

ly to oppose the progress. Now we have already shown that the obstruc-

tions which exist on a railroad are infinitely less than those which exist on

a high road, inasmuch as from the former every human being, animal and
vehicle is excluded, excepting those safely included in the train.

" So much for theory ; in practice the precise amount of the danger of

railroad travelling, even at the commencement of the experiment, will at

once appear, from the following official reports, to have been about ten pas-
• .tenders kilhd out of more than /or^yi/bwr 7»i//io»5.' [See opposite page.]

. ^ . Now, in England the average speed upon railroads is at least thirty miles
''

. per hour, and from the feregoing observations we think every one will be

fta struck with the miraculous safely with which, with such an extraordinary

': - degree of v( locity, railroads have transported so many millions of human
beings ! When the reader reflects that this safety is chiefly attributable to

^. those rigorous measures by which cattle—the most common cause of ob-

stiuction—are excluded from the English roads, he will be apt to inquire

whether similar preventives be not equally called for, and should. not be

V adopted in this country.

—

Bait. American. T.
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the ot^)er has been invented by M. Arnoux, which vvap first introduced, and

as we learn with entire success, on the Orleans railway on the 10th June.

The number of passengers on the line of the Orleans railroad in the month

of June was 50,329, and the amount received for passengers, post chaises,

horses, merchandize, etc., was 320,417 francs. On the same railroad to

Corbeil, in addition to those on the Orleans line, the number of passengers

in June was 74,420, receipts from all sources 114,505 francs; total of pas-

sengers in the month 124,749 ; receipts 434,922 francs.

NOTES ON PRACTICAL ENGINEERING. NO. 2.

I"
Cubical Quantities.

In preliminary surveys the object is to determine from the levels of the

centre line the quantities of excavation and embankment to such a degree of

accuracy, as to give a fair view of the absolute cost and also of the relative

merits of the rival lines. Where there is no transverse slope the degree of

accuracy is limited only by the number of levels in a given distance and the

calculation is as easy and expeditious as can be desired.

When the ground slopes transversely, the inclination is taken by the lev-

el and rod or by the slope instrument. In the great majority of cases the

latter will be the more convenient method. Having the centre levels and

the slope on each side, we are prepared to calculate the cubic content, on the

assumption that the surface of the ground is even from the centre to the

point where the cutting or embankment runs out. It is not intended here to

examine the merits of various modes of finding these quantities, whether by

tables or by a graphical process, but to suggest a combination of the two

which appears to offer some advantages in hill-aide work, i r .

Draw a half section of cutting-, as in the wood cut, to a scale of about

half an inch to the foot, on which the divisions at centre and on the slope

may be distinctly marked to tenths of a foot ; though two tenths would be

near enough in practice. If the inclination be taken in degrees, then with

a protractor and with a thread at the given angle over the centre cutting we

have the point where the slope cuts the surface of the ground and of course
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the depth O. The half sum of these depths in a table of level cutting will

give a quantity too great by a triangular prism T, having its altitude equal

to i(0—C) and for its base i(0—C)r.

Example. Depth of cutting at centre 20 feet, half width of base 20 feet,

slope 1 ^ to 1 and depth at outside stake determined as above, 30 feet ; re-

quired the cubic content per 100 feet.
'*•

(20+30) per table of level cutting = 3,588 cub. yds. per ch.
\

(30—20) per Mr. Johnson's table of prisms = 694 '

'*-

Content = 3,518-6 cub. yds. per. ch.

omitting the correction for longitudinal slope as is usual in preliminary sur-

veys. This plan of approximating the cubical contents requires, in addition

to the ordinary tables, merely a table of triangular prisms and a half section

of cutting and embankment. For the latter it is only requisite to erect a

perpendicular at the proper point between the centre of cutting and the slope,

when the slopes are equal ; if unequal a separate diagram may be used.

In place of taking the transverse inclination of the ground in degrees it

may be taken in " feet rise" in a given distance—say the half width of road-

way—then the following plan may be adopted.

Mark on the vertical line of centre cutting not only the depths, but also

the cubic yards per chain due to those depths and draw horizontal lines from

the centre to the slope at each division. Then the centre cutting and rise in

half bnadth being given, place the edge of a graduated rule on these two

points—the zero over the centre cutting. The point where the edge of the

rule crosses the slope determines of course, the height O ; the half distance

between these points will be on the horizontal line on which is marked the

cubic content per chain due to a depth = ^ (C-|-0). The divisions on the

edge of the rule will give this half distance at a glance, and, to prevent con-

fusion, the horizontal lines may be drawn in different colors. This quan-

tity "will therefore be called off by inspection. The correction may be

determined in a similar manner. Graduate the edge of a short rule

to the same scale as the line of centre cutting, but mark on the divisions

the cubic yards per chain contained in triangular prisms of which these di-

visions represent the altitudes. Then, placing the zero of this rule at the

centre cutting, the division where the horizontal line, determined above,

crosses the edge of this rule will give the correction also by inspection.

It frequently happens that the choice lies among a number of lines con-

necting the same points and not materially differing in the quantity of earth-

work. In such cases a close approximation to the actual quantity is neces-

sary, and the calculations become laborious. It is for the reader to decide

whether the methods suggested in these notes compare favorably or other-

w^ise with his own practice. If the latter, he will perhaps make his views

known through the columns of the Journal.

The following table may be useful in some cases of earth-work and ma-

sonry. It gives the correction per cent, to be deducted from the average of

the bases of frustnuus of pyramids or, which is the same thing, from the
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half sum of the solid contents of two triangular prisms erected on these ba-

ses. Suppose D and d to represent the end areas of a frustrura of a pyra-

mid whose altitude is 1, then the solid content will be |{D -f d -f V Dd)
;

but by averaging the end areas it will be ^ (D-j-d). Table II gives the

deduction per cent, to be made from ^ (D -j- d) to give the true content.

Table II.

D + d D+d+vDd 100

HD+dy

^,i-

D
1

d
1
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The president then opened the case on the part of the company, by giving

a general statement of the business and condition of the road with a view of

showing its operation upon the interests of the landholders, which he claim-

ed was in every case beneficial ; h^ submitted to the commission whether it

was just that a party benefitted to the amount of some hundreds of dollars

should come forward and claim of the party conferring the favor, a large

sum because he himself was not quite so much benefitted as his neighbor

through whose land the linoidid not happen to be located
; he could not per-

suade himself that the commission would be willing to adopt the principle

that because some of Mr. Loper's neighbors were benefitted 81000 and Mr.

Loper but $500 that therefore the company should pay him, Loper, the

difference. And finally, on the part of the company the ground was taken,

that the spirit as well as the letter of the statute, required the commission to

consider whether the whole farm was worth more or less by the occupation

of a portion of it by their road, and he contended that in case he could show

as he hoped to do, to the satisfaction of the commission that the land was ac-

tually more valuable than before, they were bound to adjudge that there was

no damage done ; that the term compensation used in the charter could not

by a fair construction be limited to a payment in money, but embraced all

the advantages in any way connected with the road and that any rise in the

value of the property waa actually a compensation for the damage as if the

same amount was actually paid in money, or any facility in transportation

of produce or manure or saving in time, were actually a portion of the com-

pensation required by the statute. In support of this position he cites several

cases where railroads, turnpikes and common roads had been established on

the same ground, and also the universal custom in cities of assessing benefits

and advantages as well as allowing for damages when they occurred, and

he contended that these were all parallel cases except that the company's

charter gave them no privilege as to the assessment of benefits on those

whose lands were not immediately occupied by the company, and confined

tham solely to the question of damage. He considered it a monstrous per-

version of law as well as of common sense to allow a man to be entitled to

damage, when the property in question was actually increased in value 50

per cent, by the very parties to whom damage was attempted to be charged.

Witnesses were then called who reside along the line of road, to show the

advantages they derived from the road in their farming operations, but their

evidence was obj&cted to as irrelevant, and witnesses were then called to

show what had been the value of the land previous to the location of the

road. They testified that Loper gave about $30 per acre for the farm with

good buildings, that the ordinary price for cleared land was $20 to $25 per

acre, and for wooded land $2 to $5, and several witnesses testified that they

considered his land worth from $300 to $400 more on account of the facil-

ity of sending his produce, wood, etc., to market, ai;d obtaining a return of

manure at the company's prices. *

: In reference to the fencing, it was contended on the part of the company,
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that cattle guards at the cross fences were sufficient, and that no fences were

needed to make the road safe ; a model of the guards used on the road was

exhibited and several witnesses examine^ as to their effect in protecting the

landowner, and here the testimony on the part of the company closed.

The counsel for Loper in reply denied the position that the benefits con-

ferred were to be at all considered, and contended that the legislature had in

every case where such a course was intended i^roduced a specific clause to

that effect ; that the commission were bound to consider the damage only,

without reference to any prospective benefit ; that the term compensation sig-

nified a payment of a specific sum of money and that any other definition

was inconsistent with its usual meaning and with the decisions of the courts

in similar cases. He contended that the admission of the principle of ofiset

in these cases would be opening a wide door for all kinds of speculative en-

terprizes, and that the commission were bound to repudiate such a construc-

tion of the law, in justice to the community as well as Mr. Loper. That

the similarity supposed in this case to that of city corporations did not exist,

and that the omission in the charter to specify the assessment of benefits on

other than the owners of lands occupied by the company was sufficient lo

show that such was not their intention in reference to the owner himself for

it would result in great injustice if one man was to be taxed for the benefit

of his neighbors and that too, without his consent, while they enjoyed the

advantages without contributing a farthing ; and finally he cited several cases

from Wendal's reports, particularly that of the Mohawk and Hudson rail-

road company vs. Bloodgood, to show the law in reference to fencing, de-

claring that although he supposed the caule guards might be some security

he considered a fence necessary to the perfect security of the landholder.

The commission decided that the land was worth $10-25 per acre, and

that Mr. Loper if he chose to erect a fence on one side through his cleared

land should have 70 cents per panel of 12 feet for making and maintaining

the same.
j

NOTE.—Since the abore case the vice chancellor, in a case reported for and printed in this Joonul,

decided that no fences were necessary. 8ee Long Island railroad compaiij vs. A. M'Conochie. I have

given a sketch of the proceedings because they present what I conceive to be tlie true ground to be ta-

ken in similar cases where amounts are claimed from companies under the name of damages, which

ahould rather be termed a fine for conferring benefits, inasmuch ets the amount claimed is generally ia

exact proportion to the advantages conferred. I believe that the commissioners of public works in

most of the United States adopt the principle of offset is estimating damages and I cannot see why
the principle should not be followed out in similar cases. ,. ,

Tolls and Trade of the Canals.—The amount of flour and wheat arri-

ved at the Albany office during the 2d week in October, was flour 57,838
bbls., wheat, 5,674 bush. Making an aggregate of 58,970 barrels. The
amount of merchandize cleared from this office during the same time amoun-
ted to 2,998,100 lbs.

'

*

,

Tolls during the same week, amounted to $8,953 52. There is a slight

falling off in the receipts of tolls and the shipments of merchandize from

the first week, but the arrivals of flour exceed those of the first week in

October, by 3,946 barrels.

—

Albany Argus.
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Being a party referred to in the communication of Mr. Latrobe, propriety

forbids that we should say more, at present than that we commend it to the

earnest attention of our readers ^ containing the outlines of a plan which

appears to be in some form or other regarded by most of the Profession as

the only feasible and acceptable mode of producing a union of the Profession

of Civil Engineers

For the American Railroad Jontnal and Mechanics' Magazine.

It is known to most of flie Profession throughout the United States, that

in the year 1839, an attempt was made to establish " an American Society

of Civil Engineers." A convention, having this object in view, assembled

at Baltimore in February of that year, and the measures then adopted seem-

ed as conducive to the end proposed as could have been devised, and were

carried faithfully into effect by the officers entrusted with their execution.

The project, however, failed, as had been predicted by those unfriendly or

indifferent to it, and feared by its advocates and supporters. The causes of

the failure were obviously to be seen—in the wide space over which the

members of the institution would have been scattered, rendering their mert-

ings inconvenient and expensive—in the sectional feeling attendant upon the

division of the country by the boundaries of distinct States, each having

its own capital and uniting its OAvn body of Engineers by a local esprit de

corps ; and again in the difficulty of satisfactorily adjusting the appointments

to office in the organization and government of the society.

> The attempt to establish a National society having thus failed under cir-

cumstances which discouraged its repetition, it may have occurred to some

that each State might have a distinct society for itself, or that several contig-

uous States might unite in the formation of one ; thus, in the latter case, di-

viding the Union into groups of States for the purpose. To the first of

these plans the objection is that only a few of the larger States are likely

ever to possess, at one time, within their limits a sufficient number of Civil

Engineers to support such an institution ; and that in the composition oi this

limited number, changes will be frequent, owing to the constant emigration

of the members from one State to another. The same difficulty exists though

in a less degree in the partial confederation of neighboring States ; and in-

deed it is manifest that any extent of territory less than the whole country

must contract the jurisdiction of such an institution, very much to the disad-

vantage of the objects it is designed to promote. If independant or associa-

ted State societies were however formed and found to operate well within

their own boundaries, there must still be some means employed to connect

their separate action, so as to maintain a mutual intercommunication between
^ them, in order that the individual proceedings of each might enure to the

common benefit of the whole—and this federative connection would be as

essential to the advancement of their common objects, as our general govern-

ment is to the promotion of the general welfare of the republic of which we

are the citizens. This correspondence between the State societies Avould, for

the most part be epistolary, and carried on through their officers ; for, the
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members at large of the several bodies could no better afford to mingle in-

terchangeably in the meetings of their respective assemblies, than they could

come together in the general convention of a National Institute—and inter-

course could not be kept up by delegations, either with convenience to the

deputies or general advantage to their constituents. So then, it would ap-

pear that pen, ink, paper and the mails must, at last, be the grand medium

of communication among the Profession. Why, then, not take to it at once

without a resort to societies difficult to form, expensive to maintain and after

all inefficient in their operation ?

To the abortive plan of one or more " societies," this interogation pre-

sents, as the conclusion following the preceding premises, a very obvious al-

ternative, and one which the Profession has been all along practically em-

ploying. Engineers who want information from each other and cannot get

it by talking, do it by writing. The improvement by which this most fa-

miliar mode of intercommunication is susceptible, and which it is much in

need of, is a more general diffiision of its advantages by the introduction of

that system without which nothing of an associative character can flourish.

And of what should this system consist ? Of nothing more than this ; that

a reservoir should be provided into which by the conduits already existing in

the mails of the country, every individual of the Profession who has so

much us a drop of professional knowledge, may cause it to flow
; or, in plain

terms, that a Journal should be established as the general organ of the fra-

ternity, to which every one of its members should regard it an imperative

duty to contribute paragraphs or pages as his ability and opportunities may
permit.

Now there are already several publications founded and maintained for

this very object ; so that this part of the scheme is no more new than the

other, and all that I pretend to, is to point out the capability of this plain,

cheap, and long though imperfectly used mode of correspondence to effect

nearly all that such a society as was originally contemplated could have ac-

complished. If I succeed in this I shall, it is true, deserve no more credit

than Dr. Franklin merited, when he proved to the Parisians that the sun

rose at such an hour and gave light as soon as he was up—but with this I

shall be satisfied if the consequences of the demonstration be what I desire.

That an epistolary association of Engineers may become an efficient

means of professional intercourse, the following requisites are indispensible.

There, first of all, must be aroused and kept alive in its members, an ardent

desire for the advancement of the interests of the Profession in the acquisition

and diffusion of science, experience and skill : an active esprit de corps in

our ranks, leading to strenuous and united eflforts to raise our character as a

liberal profession in our relations to the other professions. A generous em-

ulation among ourselves individually, entirely free from bitter personal ri-

valry. The suppression of a hypercritical temper in regard to the literary

merits of the articles which may appear in our Journal, the substantial in-

formation conveyed being looked* at through the style of its communication
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however inelegant that may be, always provided it be sufficiently perspicu-

ous. The best practical Engineers are not always the best writers, and as

there is so much of the mechanical in our pursuits, we should encourage

free communications from those whose calling is entirely of that kind ; but

who might, if their compositions were too severely criticised, be deterred

from giving us the benefit of their knowledge.

To keep under the sensitiveness to be found fault with, which leads to so

much personal retort and acrimony in the discussions which figure in pro-

fessional Journals. We should vmi wince at criticism however condemna-

tory, provided it be fair and free from an unkind and caustic spirit.

Sectional and State jealousies, which we all know to have heretofore ex-

cited in no inconsiderable degree, must be suppressed, and the whole United

States be regarded as our common country. The promotion of national

feeling is of prime importance to our object, as it disposes one State to bor-

row more freely from another whatever may be found of superior merit.

A spirit of frank inquiry into the practice qf others, in regard to modes

of construction of works and flieir management, should be promoted ; so

that no Engineer who has a work to do, or a system of management of a

finished work to organize should fail to acquaint himself with the methods

used by others in analogous cases. The ambition to be different from all

others in our way of doing things is too prevalent. It is a spirit ntore par-

donable than wise ; but as it will continue to possess us, the way to gratify

it and secure originality in our own productions, is to know all that others

have done before us in that department.

Untiring industry in collecting and communicating every species of pro-

fessional information within our reach. We should avail of every oppor-

tunity of noting down the facts falling in our way (however comparatively

trivial) bearing upon professional principles. These observations should be

transmitted to the Journal at our earliest leisure. And in regard to this

most meaning word leisure, it is necessarj' that right ideas should be enter-

tained, as wrong ones -&re so prevalent. The Engineer who waits for en-

tire cessation from professional occupation and care to record his experience

for the benefit of others will wait in vain, and do nothing for them after all.

Leisure will never come to him even if employment should cease. That

suspension of labor generally brings with it a loss of active interest in the

concerns of the profession, and the procrastination which prompts him to

postpone until an idle hour, his note or his contribution to the Journal foun-

ded upon it, will in a majority of cases put off the making of it altogether.

The undersigned frankly avows that he speaks jp. this matter from personal

experience.

The Engineer should not wait urUil he actually and immediately wants

information upon certain points ; but if anything should occur to make

him sensible of the advantage of eliciting, for the common benefit, the ex-

perience which may exist in regard to such points, he should at once pro

pound in writing a series of queries, and forward them to the Journal, ad
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• dressed to the Profession at large, and calling for answers, which should be >

promptly given by those who can furnish them.

The information thus asked for should be as detailed as possible—vague

and general accounts of works are mostly unsatisfactory and of no practi- •

' cal utility. We want to be saved the labor of studying out for ourselves <

what has been already and successfully carried into effect by others, so that,

. in all that we do to advance the art of Engineering, our first step may be

planted in the last foot print of him who jyreceded us, and has gone on that

track as far as his own purposes required. A vast deal of sterling talent

• and precious time is thrown away in re-inventing what has been already in-

vented and applied, if we did but know it—and a vast deal of mortification

is felt in finding that what we had worked so hard to secure as our own ,

should after all belong to some professional brother who had got the start of .

us. And as no verbal description of a work is good for much unless illus-

.

trated by drawings, these should always be furnished
;
but as the making of

; drawings to a scale and in such style as would be creditable to the contribu-

tor as a draftsman would generally consume more time than he could com-
.

mand, it should be sufficient for him to send to the Journal a rough sketch

exhibiting all the necessary views of the subject, with the required dimen-

; sions and explanations, from which a drawing might be made by the profes-

sional draftsman in the employ of the establishment and who should be a

person of more than ordinary intelligence and skill.

Failure as well as success in constructed works should be communicated

to the Profession through the Journal. The experience derived from failure

has often been truthfully said to be more valuable than that drawn from suc-

cess. The latter makes us often too bold ; the former keeps us in salutary

, ^ check and indicates what we are to shun. The making of these experimen-

tal defects known to the world will indeed prove the most difficult of our

tasks, and will call for much ingenuous candor on the part of those whose

misfortune it has been to do that which has undone itself And, if that high

degree of frankness cannot be practised by the author^ of the abortive plans,

others, who are witnesses of their want of success must not hesitate to report

it for the common benefit, however invidious the office. This should be

done of course in the most delicate way and the imputation of personal

blame be avoided if possible.

Such are some of the general principles which should govern us in the

conduct and support of the periodical which should be established as the

organ of our profession and the repository of its theory and practice as de-

veloped by the united sciendfe and experience of the Civil Engineers of the

United States.

Now in the execution of this proposed plan of systematizing our episto-

i lary intercourse with each other on professional subjects, how should we
proceed ? A few suggestions will essay an answer to this question.

First—we might set up an entirely new Journal, or second, we may se-

lect for our purpose one of those already in existence.
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Difficulties attend both plana; but the most serious I think surround the

former, as it would require another convention of Engineers, the assembling

of which would be next to impracticable. Better then undertake the office,

invidious though it be, of choosing between the papers now established, and

proceed to reorganize and enlarge the one which may be chosen, to suit the

object we have in view. The two principal periodicals devoted to the sub-

jects of our profession are the " Journal of the Franklin Institute," and the

one from whose pages I am now speaking. Upon either stock might be

engrafted the improved scion whose cultivation we propose. In regard to

the Railroad Journal it is but fair to say that its original establishment was

a generous enterprize, which has been poorly rewarded in the hard struggle

for existence which it has maintained for the past twelve years. This publi-

cation possesses interest in the fact that its birth and that of the railroad sys-

tem were simultaneous and their existence thus far coeval. I say nothing

of the past conduct of this Journal, except that in the feeble suj^ort, profes-

sional and pecuniary which it has for the most part received, an excuse

might be found for a much less spirited and able management than has

marked its course. •

Of the Journal of the Franklin Institute I need say no more than that h

is a paper whose high reputation, enjoyed ever since its institution fifteen

years since, is most fully merited. This periodical has possessed a great

advantage over those conducted by individual enterprize, in being the organ

of a scientifiwinstitution whose members have individually and collectively

contributed to its support, and whose funds have supplied the occasional de-

ficiencies of its subscription list. By these means it has been enabled to

sustain itself and its publication has been uninterrupted and regular. With-

out being backed by the resources of the society with which it is connected,

I am informed, however, that it must have failed for want of pecuniary sup-

port, which conclusively shows, that no paper of this kind, dependant upon

the punctual payment of subscription dues, can be kept up for any length of

time, unless it be propped by such a patronage as I trust can be brought to

the Journal which is now suggested as the medium of our professional cor-

respondence.

Between these two publications, it seems to me, our choice must lie. They
are published in the two chief cities of the union, with almost equal advan-

tages of position in all respects. I shall, as an individual be satisfied with

the selection, let it fall upon either of the two
;
but upon one it must, I think,

be definitely settled ; for they cannot serve together in the office proposed.

The necessity of unity in the organization suggested, is manifest. Interro-

gatory and reply must pass through the same channel. The article and the

criticism of it must appear on the same pages. Of this an illustration was

furnished in a number of the Railroad Journal published some months

since, in which an author complains that his composition, having first ap-

peared in the Franklin Journal, was commented upon in the other, leaving

the separate readers of each acquainted only with the pro or the con, (as the

:i-^ - •^I'-.'il.. :
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case might be) of the question discussed, instead of having both pro and con

before them in one view. Besides, it is essential to the unity and harmony

which, it is believexi, would be imparted to the actions and relations of the

profession, that but one centre should exist from which the beams of intelli-

gence should be radiated or reflected to every point of the proftssional cir-

cle of knowledge. To borrow a geometrical metaphor, the ellipse, with its

two foci, would not, it is thought, be the right figure for the purpcjse. At

the same time I must not be understood as presuming to insinuate that the

one not chosen for this purpose is to become extinct or to be less active and

useful in the course of scince than it may be at present.

The practical difficulty of a selection between these two periodicals or any

others that may be named, may however, and in truth does, appear rather

appalling. Upon the scheme presented no such concert of action as would

attend the proceedings of a convention can be expected. Every individual

Engineer whom these suggestions may reach and who thinks them worth

acting upon, must express his opinion and cast his vote in the dark. This

will be the condition of the question at first ; but should there be as it is

earnestly hoped there naay be, a general expression of the sentiments of the

.
I
members thereupon^ light may soon arise out of the darkness, and the con-

flicting currents of the opinions at first expressed may ere long take a deci-

ded set in a direction which shall indicate what is the mind of a majority of

the Profession in the matter. From chaos order may come forth. I appre-

hend more danger from apathy than from anarchy in the republic.

Let us tnen suppose the effervescence of opposition to have subsided and

the " Organ" to be agreed upon. Now to support it upon the principles

above developed we must make up our minds to pay well for it. And this

we can afford to do, if we consider what the expense would be of attending

even the annual meetings of a society, in the place of which our subscrip-

tions to the Journal would stand. Every Engineer who would, if a society

were not, (for other reasons) impracticable, attend its meetings and spend

from $50 to $100 per annum in doing so, would cheerfully contribute the

one-fifth or two-fifths of those sums to a Journal, if he believed it would ac-

/CompUsh as far as the case permitted^ the object of such a society. Of the

.
,
extent of this cleiss of Engineers I have no means of accurately judging,

but will suppose it might number 100—whose aggregate subscription at

$20 per annum would amount to $3000. And further, may not the Pro-

fession for the purpose of estimating the revenue of such a Journal, be di-

vided into classes ? and, if this be allowable, we may then suppose a second

class (I speak in no spirit of invidious comparison) which would pay $10

per annum each, and which might number 200, and, if so, would bring in

a further sum of $2000. A third class, consisting of men of general sci-

ence and information, not having a sufficient interest in the work to go to

the same lengths in its support as professional Engineers, might pay $5,

and as this class would be a pretty large one we might set it down at 500,

in which case it would yield $2,500 per annum. A fourth and final class
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might be presumed to consist of contractors, operative mechanics and others

who might not, on the whole, be willing to give more than $3 per year
;

and if they amounted in number to 1000 more, would contribute $3,000.

The sum of the contributions of the four classes would then amount to

$9,500 per annum. The number of subscribers, supposed 'as above to be

1,700, divided into this assumed revenue, would give $5 59 as the average

subscription for each person. Now although I have assumed the preceding

numbers almost at random, they have brought out a result but a little within

the subscription price ($6 per annum) of just such a periodical as I have in

view, viz: the British " Civil Engineer and Architects' Journal." If that

price be sufficient for such a work in England, it would be so, a fortiore,

. in the United States, where books and printing of every kind are much
cheaper.

Now it may appear to my readers that this graduation scheme is, at best,

a doubtful one, and that no Engineer, however warm his professional zeal

and full his professional pocket, would be content to pay $20 or $10, or

even $5 for what another class of subscribers got for $3 ; and this may be

80, though I do not think it ought to be so, if the great object in view is ex-

clusively regarded, and fully appreciated, that of maintaining the only or

the best substitute for the admitted desideratum of a society of Engineers, at

an expense, not one-fourth as great as the latter, even to the most liberal

contributor to the " Organ," holding its place. The only way I see to get

over this stumbling stone would be to furnish each subscriber with a num-

ber of copies proportional to the amount of his subscription
; and to do this

there must be issued as many as the lowest assumed subscription of $3

. would produce by dividing it into the supposed aggregate receipts of $9,500.

This would give a quotient of 3166 as the necessary number of copies, or

in round numbers 3200, of which each $20 subscriber would get 8 (throw-

ing off the fraction of f)—each $10 would receive 4 (throwing off the frac-

tion of ^) and each $5, be furnished with 2 (adding the fraction of f ) and

the remainder with a single copy each. Then the question is, could 3200

copies of such a Journal be issued for the sum of $9,500 ?

To enable me to answer this question I have obtained the assistance of a

person of experience who has prepared for me a detailed estimate of the an-

nual cost of publishing a periodical (such as I had in view) of 32 pages per-

, month of the form and size of the " Civil Engineer and Architects' Jour-

• nal,'* and to be executed in equally good style and as fully illustrated with

• engravings. The estimate is as follows, for the monthly publication of

1500 copies.

Mechanical department, viz.

Composition, press work, paper, covering, stereotyping and contingencies, ' -. - •203808

. Publishing department, viz.

Advertising, commissions, envelopes, postage, porterage, publisher, clerk, etc., - - - 230000

'. Editorial department, viz.

r Editor, periodicals, lithography, cuts and engravings, ........ 2350-00

Making the total estimated cost of 1600 copies - . • . . ... ,,
.'

feSSS-US
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This includes •568-32 for stereotyping, and Uke expense of 1000 copies more from the plates

is set down at 1679-02

do that the cost of 2500 copies would amount, probably, to 98^-10
The cost of stereotyping being here estimated at fl-eS—to make up the required number of

copies we add 7U0—which at that rate would amount to • 1176-00

And the probable cost of 3200 copies would be then • - •> • tiMO 10

which is a little within the supposed amount of subscriptions.

j But what, it will be said is the $20, the $10, and the $5, subscribers to do

with his surplus copies which are but so much waste paper to him? ' Not

so. He may find it easier to get rid of them than might be supposed, and

that without committing them to the flames or sending them to the trimk

maker. The state of things I have assumed is intended to exhibit only the

outset of the scheme. Each subscriber who receives more than one copy

becomes at once an agent for procuring more subscribers to participate with

him in his burthen. Thus the number of subscribers may ultimately come

to equal that of copies published. What caimot be disposed of in this way
can be readily parted with to friends at home and abroad, with the pleasure

which every professional man takes in such courtesies, and for which also

he is usually rew^arded by an exchange of something of more substantial

value to him than even the satisfaction of the gratuity. Besides the value

of the "back numbers" of such a work as would be the offspring of the

system proposed, would annually increase as the number of subscribers aug-

mented ; and sooner or later all the originally extra copies would be absor-

bed by purchases to make up complete "sets of the publication.

I now respectfully commend the subject to the attentive and earli/ con-

sideration of the Profession, in the earnest hope that it may be taken up

and discussed with an animation indicative of a general and cordial interest

in what so vitally concerns our wellbeing as a body. I owe it to one of the

most frequent and valuable contributors to our professional literature (John

C. Trautwine, Esq.,) to acknowledge his suggestion of the idea upon which

I have enlarged, contained in a note to a communication of his which ap-

peared a year or two since in the Journal of the Franklin Institute—and I

trust to find in him a zealous promoter of the plan. At the same time it is

due to myself to say that the design of an epistolary association acting

through a medium such as I have described, occurred to me soon after it be-

came apparent that"a society of the ordinary organization could not be form-

ed ; and that the first paragraphs of this article were penned at that time and

afterwards neglected, under the press of other engagements. In the can-

vass of the subject which I trust this appeal will produce and in the criti-

cism to which it may be exposed I deprecate nothing but the indifference

which would permit the scheme to sleep without a persevering effort on the

part of the Engineers of the United States to realize the benefits it may be

capable of conferring.

5 Benj. H. Latrobe,

Baltimore, Oct. 10, 1843. Civil Engineer.

'v.-
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COST OF TRANSPORTATION ON RAILROADS. BY CHARLES ELLET, JR. CIV. ENO.
(Continued from page 26 Vol, I, Third (Series.)

The importance of ascertaining the expense of transportation on railroads,

to a large portion of the population of this country, has led to many discus-

sions, and many inquiries, with a view to its determination. No general

method has, however, yet been produced, by which it 'c£Ui be ascertsiined

with any tolerable degree of accuracy. The difficulty appears to have

arisen, in a great measure, from the fact, that these expenses consist in a va-

riety of elements, which increase and diminish in value by different laws,

and at rates which depend on the combinations of these elements in each

particular case. It has, also, to some extent, grown out of the fact, that du-

ring the progress of this system, every year has produced some new work
of improvement, which has supplied new data to calculators—and, unfortu-

nately, data which have preceded the effect of the two greatest causes of ex-

penditure—the destruction consequent on use, and natural decay. Without

referring to another difficulty—the extravagant estimates of the friends of

particular projects, and, sometimes, the gross misrepresentations of the oie-

mies of others—we see that the subject is much too complicated to be un-

ravelled without close study, and mature reflection. To make a general so-

lution, we have, obviously, to allow for differences of grade, differences of

tonnage, differences between the amounts of travel, and have due regard to

the length, and even rfie age of the improvement.

Now, to attempt to go through this AVhole subject, and produce and ana-

lyze the data on which are founded all my conclusions, would require much

more labor than I have a disposition, at this time, to appropriate.to the ques-

tion. What I now propose to do, is again to point out the law which go-

verns railroad expenditures, and to fix, with greater accuracy, the values of

the constant coefficients than was practicable when I first offered the formu-

la which are here repeated.

It is my intention to submit, in the first place, the law which governs the

expenditures on a new road, and attempt to offer a reasonable explanation,

and a just estimate, of the difference between the expenses incident to a new

road, and an old one. If my method be true, the reasons, and the values

which I assign for this difference, must be obviously just. The general law

must first satisfy the mind, and the law of increase, in passing from a new

to an old road, must likewise be rational and convincing. If, after this pre-

paratory evidence, I bring forward a certain new road of great length, and

show that the calculated cost corresponds well whh the actual result, it will

certainly be a strong confirmation of the general correctness of the method.

But still, for a prudent man proposing to risk his fortune, this alone ought

not to be sufficient. This particular example might be selected because it

was accidentally found to suit the object ; he would have a right, therefore, to

call on me to produce a short road, and show that the results still correspond

with my calculation. His intellect might not yet be fully satisfied ; it would

be fiur for him to call for another example, in which the trade and travel
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were both unusualJy great, in order to be assured that the method is appli^

cable to works of that character also ; and, even after finding this result to

be confirmatory of the method, extreme prudence would dictate an addition-

al application to another road with very small trade.

All this appearing satisfactory, he could not well retain a doubt ; but,

when men stake their fortunes, and the comfort and indulgence of their fam-

ilies on the issue, they have a right—they are bound—to exercise great cir-

cumspection. Such a party might, therefore, well call for an application of

the method to an old road—or to one that has arrived at maturity, at least

—

in order to see whether his investment is likely to be permanently good.

If this doubt be also satisfied ; if he finds that the application may be safe-

ly made to a road of this description ; if, in addition, it is made to one of this

sort with a great trade—next, to one with a small trade—then to one with

great travel and no tonnage ; afterward to a long one, and, finally, to a short

one ; to some roads with light, and to others with heavy grades—and, if he

find that it gives consistent results in all these varied applications—as a rea-

sonable, and as an intelligent man, he will be compelled to admit, that the

method is in accordance with the -law, and that its results are the truth.

It is such testimony that I propose to offer the reader, and I solicit his at-

tention in order that he may judge fairly of my consistency—for consistency

a test of truth. The following propositions are what I designate as Laws :

—

I. The cost of motive power, with engines of the same class, is propor-

tional to the distance which the engines run. The cost per mile is nearly

the same on roads of all grades*—the difference in expense on roads with

different grades, consists not essentially in variations' of the cost per mile

run, but in variations of the number of miles which must be performed to

do the same duty.

II. The repairs of the road, with equal trade, are proportional to its

length ; that is to say cceteris paribus, it costs twice as much to keep up a

road 200 miles long, as it does to maintain one in the same condition, of

which the length is 100 miles
;
just as it costs twice as much to run engines

200,000 miles, as it would to run the same class of engines, 100,000 miles.

III. The repairs of cars are proportional to the number of tops convey-

ed, and to the distance to which they are conveyed. It costs twice as much ';

to repair cars which run two millions, as it does those which run one mil-

lion of miles per annum. Again, it costs twice as much to repair cars

which convey 20,000 tons a given distance, as it does those which convey

10,000 tons the same distance. The same principle applies equally to the

conveyance of passengers ; it applies also to accidents, incidentals, and con-

tingencies—for these things increase with and are proportional to, the in-

crease of business.
'

•

"41
;

* The cost per mile run, with engines of the same class is nearly the same on roads of all ^ades,
but if the engines can obtain full trains, or as much as they can carry, the cost per mile run will be
somewhat the greatest on those roads which have the most favorable ^ades. The cost per mile run
will be greater on the Reading road than on any other road in the United States on which fuel is ob-
tained at the same rate. The aggregate cost per mile run—i. e. the aggregate expenses for the year
divided by the number of miles travelled, if the work is economicaUy manageo, wUl be UkeMriM
greater on this road than on any other, of the same age, in this country. ,

'V.
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These may appear like self-evident truths, and they are, in fact, so glaring

that they scarcely appear to have been looked on at all. The custom now

is to regard the expense of cars as proportional to the distance the engine

runs. It is here made proportional to the distance the cars run. It is cus-

tomary also to consider the repairs of the road as proportional to the distance

travelled by the engine—whereeis it is only proportional to the length of the

road. *

These are simple principles, and such as cannot well be doubted, or de-

nied. It remains to state the values of the constants. .
-s

REPAIRS OF ROADS. '^.

The repairs of a railroad, I have stated, must be divided into two classes

—those which are dependent on, and those which are independent of, the

amount of the tonnage. Of the first division, the wear of iron depends en-

tirely on the use, and the wear of the wood, but partially on the use. The
rotting of timber, the cleaning out of ditches, the repairs of culverts, em-

bankments, etc., are independent of the trade. But these items are not in-

dependent of time ; the expenses of repairs increase but little until the wood

in the sills, ties and rails, begins to decay, and require removal, when they

usually soon attain their maximum, and afterward diminish, until they reach

a second minimum.

The following table exhibits the cost of repairs on six of the most success-

ful roads in this country, which I have purposely selected from different sec-

tions. The table embraces three roads of each of the two great classes

—

three wooden superstructures with plate rails, and three iron roads with T
or H patterns. •

By casting the eye down the columns, the progressive increase of expen-

ses will be easily recognized. It must be borne in mind, however, that these

numbers do not include the renewal of the iron—an item always charged to

" extraordinary repairs," or " permanent improvements,"—as though iron

rails were ever permanent, or their destruction extraordinary. Eventual-

ly, the cost of the new iron passes into capital stock, or fundeji debt.

Table showing the Increase of the Cost of Repairs of Railroads.

Year.
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;

^
. , — ^ —^

^

f ly appreciable. The difference between the perceptible injury to the road "^

i and cars, on a new and old road, is about five mills per ton per mile. The

? rule then is

—

;^

< FOR OLD ROADS.

,' For every mile travelled by the engines, (passenger engines 25 and freight

' engines 30 cents,) an average of 27^ cents ; for every ton conveyed one mile,

'-' 14 mills ; for every passenger conveyed one mile, 7 mills ; and for every

.' mile of road, $500. t-': -'

If the principles and the values here offered be correct, they will stand

i the test of trial, and in order to make the test the strongest possible, I will

add in a subsequent paper an estimate of the probable results on a road in

active operation, and the subject of much speculation at the present time, the

correctness of which estimate can be verified at the end of ,the year.

This rule, if applied to the business of a line in activity, will give only

those expenses which are usually denominated "ordinary expenses." In

order to arrive at the true cost of maintenance we have to add, of course,

the extraordinary expenses, which we can likewise estimate with some,

though not very great, accuracy, by data now supplied by the improvements

of the country.

APPLICATION OF THE FORMULA TO ACTIVE WORKS. '
r

I shall apply this method of computation, in the first place, to a railroad

in Greorgia, 147J miles long, with easy grades-ahd little business ; next, to

one in Massachusetts, 156 miles long, with grades of more than 80 feet to

the mile, on which the engines travel nearly four hundred thousand miles

per annum, and where the trade and travel are both great ; I will then ap-

ply it to a short road in the State of New York, which carries no tonnage

at all, but which derives its revenue entirely from passengers, and which

has moderate grades, and a moderate business ; next, I will make the appli-

cation to a road in Maryland 70 miles long, with grades of 84 feet, and which
derives two-thirds of its revenue from tonnage. Finally, I will apply it to

a road in Pennsylvania 56 miles long, with favorable grades and moderate
business—and again to the same road the next year, when extended 38 miles

further, and having an increase of business.

The following table gives the length, grades and business of these roads
;

and, in the two last columns, are placed, side by side, the actual and calcu-

lated expenses.

Table exhibiting the actual and computed cost of maintaining new roads,

calculated from the formula, ..,.

24 9 7

•«

1000
N-

1000 1000
P+300A.

"<!;
*>H;

Name of road.

Georgia road.

Western road,

Syra'se& Utica,

Bait, and Susq.

Reading road,

Reading road.

L'ncth
miles.

147i
156
53
'70

56
94

Grade
in feet.

37
83

84
19

Milei trav.

by engines

152,873

397,295
84,000
128,349

83,717
198,055

Through
tonnage.

10,000

40,000

23,000

24,000
65.000

travelf
12,000

53,000

87,881
16.500

31,653

33,720

Expenses.
dollars.

109.819

,256,619

62,325j

75.224

62!635|

|138,900|

Calculated Year,
exps. dolls

106^5 1842
256.1871 1842
68,66211842
74.379,1842

61,31811841

152,911! 1842

h;
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etedThe roads named in this table are all those which have been comp

less than four years, of which I have been able to procure the trade and •

travel, aggregate expenses, and distance run by the locomotive engines for

the year 1842. In some of these I have been compelled to deduce the

through tonnage from the receipts and prices—the reports giving only the /'

aggregate tonnage ;—in general the through travel is given with precision.

The agreement between the actual and calculated results in this table, is

most remarkable, and exhibits a degree of uniformity in the administration

of the lines, which could not have been anticipated. Indeed it is most pro-
,

bably because the roads are so new that the agreement is so perfect. When .

they begin to feel the effects of time and use, they will give way unequally, ,

and exhibit much wider deviations from the rule. This fact is exemplified

in the following table, which exhibits the results of experience on 11 impor-

tant railroads, selected from different sections of the country. The roads in
,

this table vary in length from 14 miles to 136 miles
; in grades from 10 feet

per mile, to 83 feet per mile ; in freight from nothing to 94,000 tons ; in

travel from 7,000 to 180,000 passengers; and in expenses from 30,000 to

235,000 dollars per annum.

Table exhibiting the actual and computed cost of maintaining roads which '

have been completed more than four years, calculated by the formula,

275 14 7
100^' 1000 1000

P+ 500A. t^

Name of road.

Bost. and Prov.

Bait. & Wash.
Petersb'g road,

Nash. & Low'l,

Bait, and Ohio,

Ports. & Roan.

Bost. & Lowell,

Phil. «fe Colum.
S. Carol'a. road,

Bost. & Worc'r.

Utica & Schen.

Year.
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c6«n^','aric[ offering every variety of length, grade and business that could

be desired, in order to put the formula to the severest test. The greatest dif-

ference which is exhibited in the whole list between the actual annual cost

of maintenance, and the estimated cost, is 12 per cent. ; certainly no closer

agreement could be expected, since the actual expenditures fluctuate to that

extent—and perhaps, through wider limits—from year to year ; the remo-

vals of decayed timber, and various contingencies, being found much more

extensive some years than others. In looking over the list I am able to ac-

count, in almost every instance, for these departures from the formula, by

my personal knowledge of the situation of the line. It will probably be

seen on some future occasion, that those roads which now exhibit expenses

above the formula, will fall below it for other years—a remark which is ap-

plicable to the Boston and Lowell, Baltimore and Ohio, and South Caroli-

na roads. I hope they may never again rise above it.

It is no part of my object to flatter the expectations of railroad companies,

but to exhibit to them and the public the truth. To those companies whose

works are now new, and who seem to be making money, I would suggest

the timely formation of a contingent fund, to prepare them for a contingency

which will as surely reach them as the next new year. It is bad policy to

divide the annual expenses as if they were real profits ; the money that is

earned at the expense of the rails, cars and machinery, should be hoarded

to replace those things, and not distributed, as if they were tp last forever.

It can be shown that every company should aunually store away, in times

of prosperity, while their work is new, at least 6 cents for every mile trav-

elled by their engines, 1 cent for every ton conveyed one mile, and 200 dol-

lars for every mile of road, to replace decayed materials, and injured iron

and machinery. If their profits will not permit that reservation, then the

prudent man will avoid their stock ; and the company should cut down their

expenses to the limit assigned by the trade. Where these expenses do not

consist of interest on debt, this retrenchment is almost always possible.

In the first of these tables the Reading railroad appears to escape the ap-

plication of the rule : the calculated expenses exceeding the actual charges,

as stated by the company, some $14,000, or about 10 per cent. There has

probably been a division made between the current and contingent expenses

on this line ; indeed, on inspecting the published exhibit, I find that the

whole sum set down for timber used in repairing 94 miles of road, includ-

ing rails, sills, etc., is just $2,431. Now, I know personally, that twice

that sum would not pay for the timber required for repairing the bridges

alone. The bridge account last year must have amounted to more than $12,-

000, and seems not to be included in the published statement. This sum

being added to the published total, brings the year's expenses up to $151,000,

or within 1^ per cent, of the formula. Perhaps the company regard the

loss of a bridge as so extraordinary an occurrence, that it can never take

place again ; but their report already points "to another which is found to be

" less permanent than the rest ;" and time will show that no part of railway
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superstructures will long remain permanent under the action of heavy engines

and their trains. Besides, there will be freshets, and tornadoes, and fires
;

and on a road which has a great many bridges constructed of perishable

materials, and which is travelled by 25 or 30 locomotives every day, or about

10,000 trains a year—with engines using pine wood for fuel—many such

accidents must be expected. One bridge per annum is a small allowance

for the average loss ; and if the bridges happen to be fortunate, there will be

rotten sills or crushed iron enough to compensate for the difference. ;

We perceive then that the formula applies also to this road ;
and I will

,

now insert a table exhibiting its application to all the roads of which I have
been able to obtain the amount of trade, and annex a column showing the

per centage of error for each ; not having the number of miles run by pas-

senger and freight engines separately in every instance, I make use of the

mean value 27i cents per mile run.
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Note.—[By " through tonnage" and " through travel," is to be understood

the whole number of tons and passengers carried one mile, divided each by

: the length of the foad in miles. It is much to be regretted that companies

.: do not give these facts in their annual reports.]

"' One word more in reference to this table. I offer here a list of 17 rail-

roads, presenting almost every conceivable variety of length, grade and char*

acter. It is not a selected table, but contains the results of one year's opera-

tions on every road, without exception, concerning which I have been able

^
to obtain the necessary data—materials which have only been procured by

• dint of great exertion. It will be seen that the management upon these va-

rious lines is very nearly uniform, and that they sue all obedient to the law.

" The greatest departure from the formula is 12 per cent.

Now, this list embraces roads which are situated in every one of the sea-

- board States from Maine to Georgia ; the aggregate length of line exhibited

is 1251 miles; the engines traverse annually a space of 2,886,300 miles,

• and they carry no less than 33,360,560 tons, and 58,633,722 passengers 1

mile. The aggregate ordinary pxpense of maintaining this length of line,

and accommodating this amount of tonnage, is actually $2,109,188 annual-

ly, and the calculated expense $2,074,512. The difference between the cal-

culation and the fact is $34,676, or less than two per cent.

I conceive, therefore, that I have authority sufficient for annoimcing this

formula as expressing the general law of railroad expenses—a law to which
' all the roads in the country are obedient. If stronger evidence of its cor-

rectness could be offered, I know not in what it would consist

It is in vain to urge here that a certain road has peculiarly steep, or pe-

culiarly light, grades, which should exempt it from the application of the

, rule. The formula which I announce, accounts for these differences.

When the grades are easy, the engines make fewer miles, and the rule looks

i' only to the miles. •"

' There is yet another point of great importance connected with this sub-

*' ject, which ought not to be overlooked, viz., the "extraordinary expenses." •

^ It i.s the custom among too many of the panics interested in the railroads of

this country, to look upon the suggestion that iron may be worn out, as a

thing so chimerical and visionary, as to be entirely unworthy of their sober

thoughts. In the course of a few years they are surprised by the fact—the

certainty- -that money must be raised, for that their iron must be renewed.

V Instead of being warned by experience, and commencing immediately the

work of retrenchment, and the provision of a surplus fund to meet the re-

,
' currence of the contingency, they look upon it as extraordinary in the ex-

' treme—a sheer accident, which cannot occur again, or which can be ward-

ed off by a heavier iron. Experience and common sense teach that heavier

iron will be attended with heavier expense; but they have not pet taught

I"
that the wear will be less. A heavier rail may longer resist a given trade

;

•* but will each dollar put into the heavy reiil go farther? This however, is a
•"

f subject which must be reserved for a future number of the Journal
I • (To be eontinued.)
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' The following communication from Mr. Whittle is worthy of considera-

tion. Whatever changes in the details of his plan circumstances may dic-

tate, the general principle is a good one and should be in more frequent op-

eration than at present. The suggestions of Mr. W. are not trifling and

we should be most happy to receive many more such trijles from him and

from others of the profession.

For the American Railroad Journal and Mechanic*' Magazine.

In my last annual report to the Monroe railroad company, of Georgia, 1

proposed the following remarks, which if carried into use, I feel confident

would add much to the present prosperity of railroads and advance the in-

terest of their owners.

1st. To encourage planters, who forward their freight, also to travel on

the road, give them -^ of the amount of their freight paid, in tickets,

which tickets will be received for the fare of themselves and families during

the year ih which they are issued, one-half being paid each time in cash.

Thus, A sends freight over the road, amounting to $100, which he pays in

cash ; the railroad company then furnish him with tickets to the amount of

$25, which will be received from him or his family for fare when they trav-

el, one-half the fare each time being paid in cash. The tickets should not

be transferable and if not used the year in which issued, should be void.

2d. Many of our roads, in the south at least, have been under weigh for

years, without paying the shareholders any interest ; during which time,

they have had to pay customary charges when they have used it in any

way. I would propose that tickets be furnished them each year, till their

investment pays an interest to the amount of one-fourth of the interest on

their stock, which would be received as above, and that they might also ap-

ply to freight on goods as well as fare for passage, which alone was intend-

ed for the planter. '^'

I speak from experience and feel very confident that these two suggestions,

trifling as they may seem, if carried out, will add greatly to the usu of pub-

lic works and receipts of the companies, especially wheu the stock is owned

by persons living along the line of road. The proportions to be given in

tickets, of course, would be varied to suit each case.

. September, \8^. L. N. W.

For the American Railroad Jonrnal and Mechanics' Magazine.

Messrs. Schaeffer t Minor,

The article under the head of " Revolving Steamer," in the September

number of the Railroad Journal, describes, I think, not exactly but very

nearly a machine which was invented some years since by J. N. Pomeroy,

Esq. of Burlington, Vt., a description of which he communicated to, and

was published in the Railroad Journal I do not recollect the year, but it

Avas near the commencement of the Journal. If upon examination you con-

sider me right in my conjecture, I will not insist on your " yielding the ed-

itorial pen and scissors," provided you will apprise the New Orleans inven-
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tor through your columns that he has probably been anticipated in his dis-

covery. Flxton.

This communication came to hand too late for a reference to the article

referred to. A notice will appear in the next, and if our correspondent

thinks he has the better of us we will yield him our editorial " pen and y

scissgrs."

ENGINEERING.

We learn with pleasure that Mr. Edwin F. Johnson, and Mr. William

R. Casey, Engineers well known to the readers of the Journal, have estab-

lished an office in this city where they will devote their attention to the nu-

merous works which ought to fall within the range of the Profession, and

which indeed constitute its main occupation in Europe.

Strange as it may appear, there is not an office in this city where persons

can obtain the advice and assistance of experienced Engineers in the numer-

ous instances where such aid is obviously Avanted. These subjects are al-

luded to in the circular, a copy of which accompanies this number, and

again more briefly in their advertisement.

We called attention sometime since to this view of the duties of the Pro-

fession and still believe that, by making proper exertions throughout the

country, all its permanent members would soon find profitable and steady

employment. ^Nothing would conduce more to this desirable end, than the

simultaneous establishment of similar offices in all our main cities by men
of undoubted skill and characiter. We shall be happy to give all the assis-

tance in our power to increase the usefulness of the Profession, and hope

soon to see the advertising columns of the Journal adorned with similar no-

tices of Engineers in different parts of the country' bringing their claims

prominently yet fairiy before the community.

IRON STEAMER ON LAKE ERIE.

We extract the following from a letter recently written to a friend in this

city by a young gentleman in the service of the government, from Erie,

Pennsylvania.

" Our iron steamer is fast progressing. I was really surprised at the fore-

sight and ingenuity of Mr. Hartt, the constructor. Nothing came amiss,

all the 100,000 holes fitted, and very few indeed were to be drilled. One

•would think he had built fifty iron vessels instead of this the first. The
strains are all counteracted with great judgment, and in reading works on

the subject, published since she was drafted, there are some new suggestions

which he had before adopted."

It would gratify us if Mr. Hartt or the young gentleman above alluded

to would send us, for publication in the columns of the Journal, a detailed

description of the plan of construction of the steamer mentioned, and the

machinery connected therewith ; also a description of the performance of

the vessel when put afloat.
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Information of this description cannot at the present time be too widely

diffused.

ACCIDENTS UrON RAILROADS.

In our number for September, I took occasion to refer, in a manner some-

what pointed, to the frequent occurrence of accidents upon railroads. To
those who have beenr familiar with the course of this Journal in relq^ion to

the railroad cause, during the past twelve years, I deem it altogether unne-

cessary to say more than that those remarks were made with a single eye to

the safety of those whose business places them within the reach of injury

from such casualties, and of cours^, therefore, to the interest of the proprie-

tors of railroads. There was no intention to single out any particular road

for censure, but to speak of the most recent accidents as the information be-

fore the public seemed to call for, with a view, or in the hope of calling that

attention to the subject which its vast importance imperiously demands.

Whether they have had the desired effect to arouse the attention of others

who have experience in the management of railroads, and the ability to

point out the cause and suggest a remedy for accidents, or not, is now of lit-

tle importance, inasmuch as the subject has been taken hold of by one who
is evidently familiar with it, as will, I think, be seen from the communica-

tions signed " T," in our last, present, and succeeding numbers, having now
two numbers in hand, which we received too late for this number, from the

Bait. Amer., to, and upon which, we ask the special attention and comment

of our readers. Let those whose interest is so intimately connected with

this matter give it their early attention, and if need be, apply to their respec-

tive legislatures for such additional laws as may be necessary to prevent the

remaining of cattle upon railways, for the right of way for which, most of

the companies have been compelled to pay more than the value of what

they occupy. Let the travelling community also, who have what may be

termed a life and limb interest in the establishment of a thorough system of

police for the management of, and prevention of accidents on railroads,

urge upon their representatives the necessity of such laws as will secure its

safety and protect the rights of those who have invested their capital in the

construction and management of railroads ; an investment,which has thus

far at least, contributed far more to the interest of those who are 7iot than

than those who are stockholders. D. K. M.

The letting of the Mad river and lake Erie railroad, from Tifiin to Carey

distance of 16 miles—took place on the 26th ult. We learn from the

Urbana Citizen that the contract for the entire work was given to Mr. Reed,

of Tiffin, at $48,000-—about $3,000 per mile.
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" REPAIRS OF ENGINES AND^ CARS.
'"' *

It is the custom of many companies to publish the cost of repairs of their

cars and engines in a single item, so as to make it impossible for the reader /

to determine, from their accounts, what portion of the bill was created by

the engines, or the diifTerence between the repairs due to different sorts of-^ i'

cars
J

but still an industrious investigation of the subject gives us facts

enough to estimate these separate items for ordinary cases, with all desirable

accuracy. I have stated in a former paper that the repairs of burthen cars

are worth, on the average, 4J mills per ton per mile ; and that the repairs

of the engines averaged, during the year 1842, stvtn cents per mile run,

I have also observed that the repairs of passenger cars vary from three-

fourths of a mill to a mill and a half, and sometimes exceed 2 mills per

passenger per mile. If these facts—all of which enter into the formula jL

which I have offered for the determination of the aggregate annual expenses

of a railroad company—^be well established, they will not only stand the

test of trial for the aggregate, but they will apply in detail. Not only

should the formula for determining the aggregate expenses be correct, and

correspond with actual results—as we have seen—^but the separate items of

which it is composed, must, likewise, bear the test, and give results in

agreement with the average results of experience. '
* **'

^

It is not pretended that a formula could be offered which would show the

exact cost of every item of every company for every year—because the '

:

actual expenditures due to each item fluctuate from year to year ; but it is •

i

maintained that these fluctuations are above and below a certain average

line, from which they may depart towards either side for a certain time, but

to which, and beyond which, on the opposite side, they are as sure to come

as the potidulimi is sure to approach the vertical in its vibrations. Although

it was not my intention to enter so minutely into these details^ probably
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more confidence will be yielded to my statements when the data on which

they are founded are presented. These data, for the repairs of engines, are

exhibited in the following
*

...i.:|-..: . -,.

TABLE.
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published ;—and in the two last columns will be seen the actual expenses of

repairs of cars and engines, and the expenses of the same computed by the

formula.

TABLE
Name of road.

Petersburg road,

Boston and Providence,

Baltimore and Ohio,

Baltimore and Ohio,

Baltimore and Ohio,

Baltimore and Wash.,
Baltimore and S usque.,
Baltimore and Wash.,
Utica and Schenectady,

Boston and Lowell,

Georgia road.

Year.

184«
1842
1841

Miles run
by

engines.

131,160
120,000

299,617

Tons
carried one

mile.

1,342,000

890,400

3,647,093

1842|334,519|3,985,425

509,76517,109,310

805,429
1,610,000

Passengers
carried one

mile.

Actual
cost of
repairs.

1843
1843
1842
1842
1842
1842
1842

96,716
128.349

95,817
150,000

143^607

152,873

877,138

1,475,000

976.000
4,919,418
2.495.911

2,738,779

6,062,455

2,646,719

1,165,000;

3,188,948

8,413,704

2,442,1021^,675,294

1,770,000

Dolls.

16,513

13,506
45.534

44,568
62.862

17,453

13,370

17,053

18,842

28.816

19,899

Comput-
ed coct of
repair*.

Dolls.

16,196

17,326

39,881

44,189

73,738
14,801

17,390

13,864

1

18,914

25,716

19,107

On inspecting this list we will observe that the actual charges on some of

the roads are a little above, and on others a little below, the indications of

the formula—^but that the deviations are in no instance too wide to render

the rule, as far as it goes, a safe test of the value of an investment. The
actual cost on the Baltimore and Ohio railroad falls considerably below the

computed cost for the year 1843. In 1842 the agreement was very close,

and in 1841 the-result was nearly as much above as that of 1843 is below

the rule. Indeed, in 1841 the sum of $9,766 was expended for new burthen

and passenger cars, in addition . to the $45,534 charged to repairs of

cars and engines. The aggregate expaises for repairs of cars and

engines, on that work, for the three years amounted to $152,964—and

the expenses calculated by the formula to $157,808. If we add the sum

paid for new cars, to the actual cost of i-epairs, the actual expenses, for the

three years, will be $162,730, or 3 per- cent^ above the computed expenses.

The formula simply exhibits what it is intended to show—the average

for a succession of years. I do not include the Boston and Worcester road

in this table, because the result on that work is entirely anomalous. For

previous years the agreement between the calculation and expenses was

sufficiently close ; but in 1842 there was a material increase of business, an

extraordinary reduction in tjie expense of repairing the cars and engines, and

a simultaneous augmentation of the capital—or charge for construction—of

$390,000. I am obliged to suppose that new cars and engines were added

to the line, and that a portion of the business was performed by new stock.*

We may now pass to another very important division of railroad ex-

penses, which are usually, though very improperly, denominated " extra-

ordinary expenses." I refer chiefly to the

* The cost of repairs of locomotive engines for this road, for the year 1841, was 9 1-2 cents per mile

run, and in a space of seven years, from 1835 to 1841 inclusive, the engines performed an aggregate
distance of 860,809 miles, at an aggregate cost of 984,183 ; or within a fraction of 10 cents per mile

ran. T^e repairs of cars are fluctuating, but the average is in accordance with the formiilk. litis

nwd ia not an exception to the rule, though the formolaaoes not api^y for the year 1842. , ._

:'^;-.n:i.:
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i <.9ei»;'-^v ,.,.;_. ••>?
. WEAR OF IRON RAILS. .'

There is, perhaps, no subject of interest to the engineer which has at-

tracted less serious attention, or has been more vaguely and indefinitely

considered, than the wear of railroad iron. Instead of attempting to find

some correct and rational measure of this wear, the public, and in a great

measure, the profession also, have persisted in regarding the visible destruc-

tion of the iron on roads which have been some years in operation, as a

consequence of the inferior quality of the particular specimen, or of the

inadequate strength of the particular pattern. It is the custom to say that

the mashed and splintered iron of the Camden and Amboy, and Columbia

roads was bad
; but no argument has ever been adduced to show that good

iron, in the same situation, and subjected to the same sort of treatment,

would do better.

i So long as railroads happened to occupy positions where they would be

used for the mere conveyance of the travel, and a few thousand tons of

goods, between adjacent cities, the durability of iron was a question of sub-

ordinate interest. An engineer could be satisfied that his rail would last

10 or 20, or 30 years, and could generally count on a sufficient increase of

business consequent on the increase of population, to compensate for its

destruction in that space of time. But railroads are now projected to take

the place of important canals, and to furnish the means of transport for the

heavy products of the earth at exceeding low rates. The question assumes,

therefore, another aspect. The trade of the Erie canal in New York, and

of the Schuylkill Navigation in Pennsylvania, may be estimated at 800,000

to 1,000,000 tons per annum ; and there is no railroad in the United States

^ worked by steam power, which accommodates more than the one-ninth, or

one-tenth, of this amount, with the exception of the Reading railroad, which.

Jias not yet been long enough in operation to yield any useful practical

results.

The common nalt-mch flat bar, under ordinary circumstances, is adequate

to the transportation of about 150,000 tons of freight Such a bar on the

Petersburg road, where the freight amounts to some 25,000 tons, would

resist the wear of six years' business ; but if one year's trade of the

Schuylkill canal were poured along it, the iron part of the track would

need entire renewal six times in one year.

The same remark is applicable to any of th# same sort of wooden roads

in the country. They would all bear about 150,000 tons net, drawn at the

usual speed of ordinary freight engines, but would be completely destroyed

by about five week^ business of the Schuylkill Navigation, in the season of

active trade.

It must be admitted that we have not yet sufficient data for estimating,

with entire certainty, the probable durability of many varieties of rails.

We have, however, data sufficient, if we use it properly, to make a much
nearer approximation than is generally supposed to be practicable. The
durability of the half inch plate rail can be determined with all desirable
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accuracy, and we can judge from analogies, which the problem presents,

the probable wear of other patterns. Great errors have been committed in

the consideration of this subject, by overlooking the fact that the progress of

the wear is rarely ascertained, or, in the least, appreciated, until the rail is

destroyed. The annual charge for iron is very small, because, in general,

the track does not appear to give way until it is nearly unfit for use. When
repairs really commence, the destruction is so far advanced that the iron

must be renewed ; and if the directors assert, as thev usually do, in their

next report to the stockholders, that experience has sh*vn that the original

iron was very bad, and has all been crushed, the explanation is satisfactory,

and the cost of the new iron is forthwith charged to the account of con-

struction.

We accordingly find, in looking through the reports of railroad com-

panies, that the average annual increase of capital, generally exceeds the

dividends even of the most successful enterprises : and there is not now to be

fou7id in the country a single road which has renewed its iron out of the

proceeds of transportation. While the trade continues to be small, and

this extraordinary outlay is needed but once every six or- eight years, the

self-deception can be practised with considerable success. But there are

now works constructed Avhich are intended for a very great business, and

and which will reduce the extraordinary charge for renewal of iron down

to a very ordinary circumstance. The Reading railroad is contemplated

for the conveyance of the present trade of the Schuylkill canal— from

eight to nine hundred thousand—and which will very soon reach one

million of tons—and should the experiment succeed, the cost of iron will be

more than equal to the entire renewal of a single track every year. The
question of wear, is, therefore, of immense importance, and can no longer

be lightly disposed of by companies of this class. -,

This, as every other item of railroad expenses, is subject to a certain law.

which must be recognized before we can make any effectual progress in

our investigation.

The destruction of iron depends on the grades of the road, on the tonnage,

and on the travel. Every ton of freight that passes produces a certain

amount of injury ; every passenger car and every passenger does some

injury, and every engine that traverses the line produces its share of mis-

chief; but the number of engines that traverse the road, in conveying a

given amount of tonnage, depends on the limiting gradient—and, conse-

quently, the destruction of iron, ceteris paribus, is greatest on those roads

of which the grades are most unfavorable to the useful effect of the power.

If we call N the number of miles travelled by all the engines on the

line ; T the number of tons net conveyed one mile ; and P the passengers

conveyed one mile, for one year, then .v .

i^

aN + iT + cP,

will be the form of the expression which represents the amount of injury

which the iron has sustained—a, b, and c, being ctnustants to be Supplied by
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experiment. It is assumed, of course, that the weight and form of the rail,

as well as the weight, construction, and velocity of the engines, are uni-

form.

The point, now, is to determine the values of the coefficients, a, b^ and c.

, For this purpose I take, in the first place, a road on which engines are not

used, and but few passengers are conveyed. The wear of iron on such a

• road gives us the value of 6, or the injury done by the tonnage.

There are two works of this description of which we can find published

reports, and which have been long enough in activity to destroy a portion,

or the whole, of their iron.

The Chesterfitld railroad^ in Virginia, constructed \vith a flat bar, and

using horse power and light cars, has required, for some years past, about

$200 per mile for new iron, to replace that which is destroyed by the

passage of an average trade of about 50,000 tons of coal. The destruction

is here equivalent to four mills per' ton per mile.

The Mine Hill and Schuylkill Haven railroad was originally con-

structed with a flat bar, and six miles in length of the read had been renewed

with a heavy edge rail, before 400,000 tons had passed along it. Assuming

the value of the flat bar at $60 per ton, or $1200 per mile, which is below

its present value, and that the iron was worn out by 400,000 tons, the result

will be three mills per ton per mile. But this road is provided with a

double track, and the track which was destroyed was not used by the

ascending cars.

The injury produced by the empty cars is certainly more than one-third

of that effected by those which are loaded ; and the result on this road,

therefore, corresponds very closely with the previous example. The wear

then obviously will not be less than four mills on a road sustaining loco-

motive power—where the velocity is much greater than on the Chesterfield

and Mine Hill roads.

I will not, therefore, be above the mark in assuming i = 4 mills.

The flat bar on the Petersburg road may be considered to have been

worn out in six years, by use which was equivalent to 12,000 trips of loco-

motive engines; 130,000 tons of freight, and 100,000 passengers carried

over each mile. If we consider the injury caused by cars carrying five

passengers, equal to that produced by those carrying one ton of freight, and

the value of this iron equal to $1200 per mile, we shall have

iP+cT=$60o r ;

• for the damage due to the freight and passengers. .,,'...

The remaining sum of $600 is the destruction produced by the 12,000

miles run by the locomotive engines
;
whence we have

60,000 ^ ^
• . .

. ,
- a=—^-——= 5 cents

;

12,000
'

ot five cents for the injury done by the passage of the locomotive engine

\ over every mile of the road.
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We obtain, then, from this procedure, a = 5 cents ; J = 4 mills ; and

c = f mill, and for our formula J. .

.- ;^' -/^ 5N 4T 4P ;^> : .'._',•' -i-,^ (>:

V 100 "^lOOO"^ 5000' • ;v •

If these values be correct they will apply to any other similar case.

The first iron used on the Soutlj Carolina road^ was destroyed in less

than six years—after it had borne about 13O,0toO through tons, and 120,000

through passengers, and the locomotive engines had made 10,000 through

trips. The formula will give for this case,

-
I-; : 10,000x 5

,
130,000x4 ,

120,000xf_^,

'-i/^yr^y'::-''^ 100 "^ 1000 "^ 1000 ^

'

for the destruction of the iron per mile. This is, no dqubt, very near, the

true value of the first iron used on that road, estimated at the present prices.

There are several other roads, of both descriptions, for which similar

computations might be made, and which would confirm the estimate—and I

shall take occasion, at a subsequent period, to present much data of the same

character in a tabular form. But without discussing this branch of the

subject further, at present, it may be stated in round numbers, that the aver-

age destruction of the half inch plate rail, caused by engines, freight, and

passengers, is equal to about 8 mills per ion net per mile ; and by com-

paring the above expression of the wear of the rail, with that previously

obtained for the wear of the cars and engines, we will perceive that they

possess very nearly the same value—or that the injury done to this iron, by

the passage of a train, is but about 10 per cent, less than the wear and tear

of the engine and cars composing the train.

In the application of this formula, however, the fact is not to be over-

looked, that it is derived from the destruction of the plate rail, and is in-

tended only to be applied to that description of road. The destruction of
any form of T or H rail., which I have yet seen, will be greater. It is

true that the expenses of maintenance for some new roads, provided with

heavy iron, are yet very light, and they will possibly continue to be light

until they have carried from three to five hundred thousand tons of freight

—when, if the rail is still in existence, they will be very heavy.

It requires but little experience, and no speculation, to bring us to this

conclusion. Let us take the two patterns, fig. 1, and fig. 2, for the purpose

of illustration. Fig. 1, is a common form of edge rail, of 60 pounds per

yard, of which the head, or upper table. A, weighs 20 pounds. Fig. 2, is

a common plate rail, 2^ inches wide, by f of an inch thick, which also

weighs about 20 pounds. «

This flat bar is supported along its whole length and breadth by the
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wooden string, S, and the edge rail is supported only in the centre by the

vertical stem, P. Is there now any reason why the unsupported flanch, /,

should do more service than the supported flat bar, B 1 The vertical stem

and base of fig. 1 never wear out ; it is the head of that rail which is

crushed and rolled to pieces. When the rail is destroyed the lower portions

are untouched ; but when the head is bruised and split, the whole rail is

rendered useless—aiKiwhen the rail is ruined, 60 pounds of iron per yard,

are lost to the company. The flat bar will bear just as much—indeed,

being supported, a little more—hammering, and when it is destroyed, but

twenty pounds are lost. Besides it may be welded when broken, the ends

may be " upset," and restored when split ; new holes, when necessary, may
be punched, and it can be returned to the road until the lamination and

splintering throughout render it wholly unfit for useful service. i, ,

But it is not my intention to speculate here on the relative merits of rails.

The present object is to adduce facts and conclusions based on observation

of many roads of various descriptions, in relation to the destruction of such

rails as are ordinarily adopted. I know that my opinions on this head are

not those of the public, nor of many professional gentlemen of much ex-

perience ; but I believe they are, nevertheless, correct, and I therefore sub-

mit them to a test which will speedily be applied, and by which this question

will be most conclusively settled.

The rails of the Reading road are, by common consent, acknowledged to

be good ; the pattern is considered, by the advocates of edge rails, to be un-

exceptionable ; and the mode of manufacture adopted—that of making the

lamina horizontal—is considered to render them almost proof against wear.

In regard to these rails—with all their merits, and all their superiority

—

I affirm,

1st. That they will not withstand the rolling of the trnde of the Schuyl-

kill for one year.

2nd. That before 800,000 tons of coal have passed down and the empty

cars have been returned on them, the present track will be entirely unfit for

safe usage.

3rd. That it will cost from 50 to 75 cents to replace the iron which is de-

stroyed by each ton of coal that descends from Pottsville to Richmond, on

the present track. And,

4th. That before next August, if the company succeed in obtaining the

trade which they desire, this rail will be pronounced too light by the very

parties who now think it will last forever. ( •. -

. The fault, however, is less in this particular rail than in iron, which is

not tough enough for such usage, at such prices.

I know that the Providence road will be adduced as evidence against me,

where the road has been some six years in use, and the iron is yet soimd

;

but the Providence road actually passes but 30,000 tons per annum on a

singlerfrack, and must yet stand 25 years before it can do one year's business

of the Schuylkill canaL ^.
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The Georgia road may, perhaps, be quoted as evidence, where experi-

ence, they say, has demonstrated, beyond all question, the ability of railroads

to compete with canals for the conveyance of heavy freight ; hut the Geor-

gia road has been less than three years in operation, and has not yet carried

as much freight as has sometimes passed along the Schuylkill canal in three

days ! Pour the trade of the Schuylkill, or Erie canal on parts of that

road, with such engines as would be needed for its conveyance, and the track

would be crushed in less than four weeks.

The Boston and Lowell road will be quoted. This road has not yet car-

ried, in the eight years of its existence, an aggregate tonnage equal to the

annual Schuylkill trade—and that tonnage has been sufficient for the destruc-

tion of the first track of edge rail, and the company are now, and have

been for some time, using the second and third tracks.*

The Camden and Amboy road was originally provided with a " perma-

nent'' track. The aggregate trade has not yet reached 300,000 tons net

—

the reader who feels any interest in such matters can cross the Delaware to

Camden, and examine the old rails, and form his own conclusions ; he will

then be able to judge whether these have given out because they are too

weak, or because the material, in this form, is inadequate to a much greater

effort.

In England, however, it is contended, people have more experience.

The best experience there, is that of the Liverpool and Manchester railroad,

a work which was opened to public use in the fall of 1 830. This road was

at first supplied with two tracks of edge rails, weighing 35 pounds per yard.

The rail answered very well until the fall of 1833, when the work had

passed about 300,000 tons on each track, at which period £150 were expen-

ded for neio rails. In the next half year, before they had transported 350,-

000 tons, an aditional outlay of 3,000 pounda Sterling was required for new
rails, and the adopted pattern was pronounced too light for the service. A
rail w^jighing 50 pounds ycr yard was next tried, and subsequent experience

showed that* that also was too light. A new pattern was then projected,

weighing 62 pounds per yard, and forthwith submitted to the same rough

usage. The trade on this road is great, and soon tests the merit of

fancy. This pattern was also found inadequate, and another, weigh-

ing 70 pounds per yard, was fixed upon, which was, last year, regar-

ded as the pattern rail. I have not yet heard how it wears, but one year

more will test its strength on that road, where there is really a heavy trade,

although the net tonnage does not reach one-half, nor much exceed one-third

of the average trade of the Schuylkill, or Erie canals. I do not believe

that either pattern would resist the action of one year's business of one of

those works, if it were confined to a single track. • .* '

I trust that those who have made observations on this interesting subject,

will communicate them for publication in this Journal. If there be an edge

' It is proper to say that the rails of this road were taken up after iix years' use, becaus/ they were
too weak : but we never meet with rails that are strong enough after they have sustained the passaee
of 600.000 tons.

- >
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rail in the United States, tvhich has sustained the passage of a million of

tons of freight,* conveyed by locomotive engine^, it could not but be regar-

ded as a most encouraging circumstance, and its history ought to be known

;

such a rail—weighing 60 pounds per yard—would show the practicability

of reducing the average cost of this item, for such rails, down to 6 mills per

ton per mile ; and, therefore, below any result which I have yet been able

to obtain. My impression is, from the comparisons of the actual destruc-

tion which I have been able to make, that its value may be reduced, by the

adoption of a suitable flat bar, and a moderate speed, to 3^, or 4j mills per

ton per mile. ^ . •: • '^.''>'
; t,^'

'

(To be continued.)

> V - NOTES ON PRACTICAL ENGINEERING. NO. 3.

Railway Curves.

There are two modes of running curves in general use here ; by chords

and by tangents. In Col. Long's manual, published many years since, the

method of chords is adopted; in Mr. Van De Graaff's work a system of

rectangular co-ordinate axes is use-d in connection with the method by chords
;

in Mr. Mifflin's treatise a geometrical process is adopted, the auxiliary curves

being actually traced on the ground and the curve itself traced by the mode

of chords ; in Mr. Johnson's tables the system of tangents is adopted and the

oflTsets to hundredths of a foot calculated for tangents of from 25 to 200 feet

in length, increasing by 25 feet ; the angles of deflection and lengths of arcs

are also given for tangents of 100, 150 and 200 feet. The offsets are the

parts of the secant included between the tangent and the curve, and the

angles which they form with the tangents are also calculated. In the

" Civil Engineer and Architect's Journal" of 1840 there are very extensive

tables of ordinates from tangents from ^ to 5 chains, calculated to the near-

est tenth of a foot, but the deflections are not given as the chain alone is

used.

Opinions diflTer as to the value of the difl!erent methods. Where the tan-

gents are run out on the ground, a variety of curves may be laid off with
great ease from the same tangents, and this is frequently desirable where the

ground is so difficult as to require a pretty close approximatioji to the best

line even for a preliminary survey. The following table is taken from the,

" Civil Engineer's Journal" and, as the use of the Transit is general here,

the deflections for tangents of 500 feet have been calculated, so that in its

present form it may be often useful to the American engineer.

Table for setting out Curves by Ordinates from Tangents with the angles

of Deflection for Tangents of 500 feet

Kadii
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]
Radii

in feet.
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'..>' THE ERIE CANAL 1T8 CAPACITY LOCKAGES IRON BOATS.

We were among many who, in 1834-5, were deluded into the belief,

after the completion of our present lateral canals, of the necessity of pro-

curing enlarged avenues for the trade beyond our own State, at that period

the capacities of railways to convey freight was not fully developed. We
adopted and advocated the plan of a large, or " steamboat canal," 8 feet

by 90 feet, from lake Ontario to the Hudson, with locks, 30 feet by 130

feet. The plan was to take advantage of the natural waters of the Os-

wego river, the Oneida river and lake, and from thence by Rome on the

north side of the Mohawk river, to the Hudson. The length of this canal

was 92 miles to Utica, and from thence to the Hudson 107 miles, total

199 miles of canal, showing a difference of canal, of 213 miles to be con-

structed, in favor of the Oswego route, compared with the Buffalo route.

The natural waters of lake Ontario and Niagara river, 160 miles. ' '-

So feasible was the project, and limited the expense, from Oswego to

Utica, owing to the use of the rivers Oswego and Oneida, and lake Oneida,

57 miles, the estimated cost was only $1,131,898, demonstrated by actual

surveys. Five and a quarter millions were allowed as the cost of the canal

to the Hudson Such was its feasibility, that the canal interest became

alarmed for the diversion of the western trade by a cheaper channel, and

in a reckless manner, rushed into the enlargement of the Erie cqnal,

without regard to party or to its cost. It was truly a sectional movement,

made without sufficient surveys and examinations, and we are disposed to

exonerate the engineers for their estimates, as they candidly said in their

report, they lad not time to make the necessary surveys. Warnings of the

difficulties, and statements, that the estimates were inadequate, were treated

with derision. We well recollect being told by the chairman on canals, in

1835, "The policy of the State is decided on, we cannot entertain the sub-

ject of seperate canal from lake Ontario, and the use of the Welland canal,

or, a ship canal around Niagara Falls, let their merits be what they may,

we must enlarge the Erie canal." In consequence, a bill was introduced,

mhich passed without remark ! ! giving the canal board full powers to make
the canal of any size, pledging the whole treasures of the State to this

stupendous undertaking. It was pointed out to the canal committee "that

the tonnage of the upper lakes was than actually let down into the lake

Ontario, by the Welland canaf; that the vessels could be transferred from the

lakes to the seaboard, by the improvement proposed, in the fall, to return

with loads in the spring ; that our fresh water sailors, instead of spending

six months in idleness, could be transferred with their vessel to the sea-

board, and have employment the entire year ; that our lake vessels were

particularly adapted, from their construction and light draught of water, to

our West India and southern country trade ; that 140 miles of canal navigation

and tolls would be sjived ;
further, that by the plan proposed we should have

two canals, and competition instead of one, and this too for one-third the

sum $27,000,000, we then stated (in face of the calculation of $12,400,000)
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it would take to enlarge the Erie canal to Buffalo; that by the plan we ' .

.

proposed, we should avoid the interruptions and damages incident, as has

proved to be the case of the enlargement ; that, to a great extent, we should .

have to make a new canal in all the difficult places, to enable us to construct

the locks, culverts, aqueducts, etc., in the summer."

The " bubble age" with the canal mania of the day has, however,

passed, and the truth should be told. It is now well recollected, that both '.

parties had to elect their candidate for the presidency. " The Young Lion of

the West," and the majorities beyond Cayuga bridge were to be courted-

The project of a separate large canal, from lake Ontario to the Hudson,

being frustrated by timid politicians, without a fair arguing into its merits,

led us to examine into the necessity and extravagance of making a ship

canal out of the Erie canal for the trade of our own State, a canal that only y

;

required to be bottomed out, and double locks constructed to Syracuse, this

side of the main lateral canals. We discovered this was everything that .

,^ we wanted for the trade and commerce of our own State, and for the trade

*.. beyond us, the Oswego route could defy competition. •'
'

We opposed the enlargement from principle ; we had not a dollar invoi-

• ved in the question. To ascertain the nec^sity of the enlargement, we '

were led to examine, in 1835, into the number of lockages at Alexander's

lock, west of Schenectady—the test lock for the business on the canal.

. We found the average was only one every 12 minutes, during the season of

navigation—that in this time the lockages could be trebled. To arrive at the *

nature of the trade on the canals, the present comptroller, Mr. A. C. Flagg .'v.

had the goodness to adopt the suggestion, to class the tonnage floated on our <

canals, under the following heads : .

The produce of the /ore*/, of agriculture, of manufactures, of merchan-

dize, and of other articles. The tables of 1836 compared with subse-

quent years, led to the discovery that the produce of the forest which in 1836
was 755,252 tons of the 1,310,807 the whole number of tons that floated

on all our canals, fell off in 1842 to 504,597 tons, of the 1,236,931 tons that *

during that year floated on our canals."^ During this period, the increase of

tonnage from agriculture, and from all other articles, did not make up the

decrease of lumber, although the tolls were greatly increased, from the feet,

that the tons produced from agriculture, paid four times the tolls paid on the

produce of the forest.

The obstinacy with which the enlargement was persisted in, without ad-

equate surveys and estimates, led us to expose the folly of the same. This

occurred in 1836, 1837, particularly, after the extension of the Mohawk and

r-* Hudson railroad to Utica, and the construction of other railways in this

country and Europe, began to develope the capacity of this, truly styled

. " better improvement of the age," to convey freight, as well as passengers

y at all seasons of the year
;
and this too, at rates to defy competition on thi.i

line by the Erie canal, if properly constructed and located.
i

We well recollect that such was the mania for canals, that we were laugh-

- •Q}K:-
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ed at for our folly in advocating such doctrines, and were considered by

many who had not investigated the subject, as fit for a straight jacket. We
Avell recollect stating six years ago, that the Erie canal was not up to one-

third of its capacity. This deduction was drawn from the experience of the

lockages at Alexander's lock, on the greatest days of business in 1835-6.

We then stated " that further expenditure beyond clearing out the present

canal to four feet and making double locks and pond reaches to Syracuse

was unnecessary" That such was the improvements then making in the

paddle gates—and the case was instanced on the Lehigh canal of their pass-

ing a boat through a lift of 32 feet in 2^ minutes, while ours were only 8

feet—that from this fact, there could be no question of the capacity of the

Erie canal, when improved as pointed out, and releived of its packet, and

semi packet boats of emigrants and their baggage, that it would answer the

wants of this State for all time to come. That if the western States were to

be accommodated, as they should be, and the State to hold the toll gate, the

Ontario route should be adopted, as the cheapest.

m . This conclusion was drawn from the fact, that our lockages in 1835 and

1841, the years of the greatest business did not exceed 12 minutes to a lock-

age, on an average. We stated, " that there would be no difficulty from past

experience, in passing 55,000 or more lockages, instead of 25,998, the num-

ber passed in 1835." This number was reduced in 1842 to 22,869 with a

continued falling off this year, So as not to exceed on an average, a boat,

every sixteen minutes.

Holding these views, and in corroboration of the same, we were gratified

to perceive in a late report of Mr. Little, the canal commissioner to the dep-

uty comptroller, Mr. G. W. Newell, that on the 11th inst. at Fultonville

and under all the disadvantages of the cold weather, and as he states " con-

siderable ice in the canal, and snow falling several inches," that 92 locka-

ges were accomplished in 7 hours and 15 minutes being inthe ratio of one

for every 4f minutes for an 8 feet lift. This is not to be compared with the

celerity of lockage on the Lehigh, and on other canals, although there is

no doubt but that the ice and snow greatly impeded the operation, or it could

have been done in less tin^e.

The above ratio of 4f minutes, Avould give for the season 71,500 locka-

ges, being more than three times the number of lockages this season, with a

large increase of tolls, and capacity of the boats.

With facts of this kind, and yet another, that instead of the capacity of

the canal, up to 1841 to float boats drawing 2 feet and 1 1 inches of water

with a load of only 30 to 40 tons, such is the injprovement in the canal, by
bottoming it out and in the construction of the boats and by the adoption of the

iron boats, (which we advocated in your Journal for several years,) that we
have now repeated instances of boats loading 60 to 83 tons, drawing three

feet of water, the latter load being an iron boat, with Ericsson's propellers.

We venture, therefore, little in predicting, that 80 tons to above it, when 3
feet 6 inches water can be obtained, will be the common load for the iron
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ooat, and further, that the distance from the Hudson to Buflalo, will be ac-

complished by steam, in one-third the time, now performed by horses, thus

again trebling the capacity of' the canal.

It should be taken into consideration, that our business has heretofore been

performed by single locks. Now we have double locks to Utica, the most

crowded part of the canal, and east of all the lateral canals.

We will close with the remark, often repeated, let the railways parallel

to the Erie canal have the privilege to carry freight the entire year, even

..'.;';' burthened with tolls, or like the New York and Erie railroad, be free to

, compete with the canal, and our word for it, we may suspend the enlarge-

'^"'- ment for a long period, if not entirely, and save full $20,000,000 in its pro-

secution. This will certainly be the case if we include the interest that is

lost ere the canal is used during its entire length.

J. E. B.

For the American Railroad Journal and Mechanics' Magazine. .

REMARKS ON MR. ELLEt's FORMULA FOR COST OF TRANSPORTATION ON
RAILWAYS,

In your November number, there is an article tmder this caption, by Mr.

Charles Ellet, Civil Engineer, who therein lays down certain fixed laws,

which he further terms simple principles such as cannot well be doubted or

denied. Against the validity of these laws we beg to offer some remarks,

leaving it to your intelligent readers to decide between us.

' V 1st. Mr. EUet's law on motive power. V
" The cost of motive power with engines of the same class is proportion-

al to the distance which the engines run. The cost per mile is nearly the

same on all roads of all grades, the difference in expense on roads with dif-

ferent grades consists not essentially in variations of the cost per mile run,

but in variations of the number of miles which must be performed to do the

, same duty."

Remarks.—The reader should first have some idea of the several items

composing the cost of motive power and the proportions which each item

bears to the whole expense, which for an example we will state as follows

:

Wages of engineman and fireman, per annum, $1150 25 pr ct.

"Fuel, «

Oil, etc.,
"

Repairs of engine, «

•

Total cost of running an engine doing full work, pr an., i^4500

Scarcely one of the above items can be called strictly constant, the wages

even, which are the most so, will differ with the locality and degrees of skill

of the men employed. The fuel, nearly half of the whole cost, is widely

different ; the price in Georgia is $1 per cord, and 3 and 84 per cord in the

middle and northern States, and Ihe quantity used depends on the velocity

and amouiit of load, etc. The repairs of engines, these are affected by the

quality of the machine itself, of the road it runs upon, the velocity and the

skill and care of the driver. Scarcely any two roads are alike in the oual-

2000
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ity of their engines. Some are made to run 35,000 miles per annum, and

others will hardly perform a third of that work ; a fair average of annual

work for one engine is from 18,000 to 20,000 miles which she will do at a

cost per mile run, van,'ing with the circumstances here enumerated ; this va-

riation being as much as 16 to 33 cents per mile or about 100 per cent. The
comparative cost of transportation on railways will thus to some extent be

affected by the difference in expense per mile run, but the real test of their

comparative economy is at last determined by the amount of business or load

which is found for every mile which must necessarily be run on the respec-

tive lines, the disproportion in the miles thus run and the loads carried there-

with on different roads, being in general very considerable, whether of pas-

sengers or freight, but which, while the expense of running is constant, will

be ever changing favorably with the progressive increase in business com-

monly attendant on the stimulus from railways, and is finally limited only

by the power of the engines on the particular grades of the road, the facili-

ty of overcoming which, has been of late greatly increased, and thereby

the economy of railways. We offer the following instances in exemplifica-

tion of these positions : thus on the
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Remarks.—It is right to state that the repairs of road arc proportionate to

its length, that is a mileage charge ; it consists of two items, the renewal of

materials composing the road and the labor of making those renewals and

in keeping the track level, the drains free and all other Avork about the road

bed, both items will of course be very various on different roads ; the one, in

ihe first cost of the materials and their exposure to decay on the particular

line of road ; the other as it may have a firm foundation, easy drainage,

freedom from deep cuts, etc. The experience, however, of now some 12 to

15 years applied to efficient roads adequately constructed, enables us to say

that the several items of sills, bridges, iron, etc., may be entirely renewed by

an appropriation of per mile per annum, . a : $300

The important item of labor, the principal source of the after econo-

my of railways, if liberally bestowed, may differ widely, but to do all - ?
.

the work generally required on a fully employed road an annual ex- ' *^

penditure per mile will be necessary, of about 350

f?:^;,.;v;.^-ii $650
per mile or $65,000 per annum for 100 miles, as the maximum for this kind

of road., which will vibrate yearly, but not exceed that sum at its climacte-

rie point of age, which is made up of the average duration of each of its

materials, towards and from which point it will be ever either approaching

or receding. The common error is to suppose that the whole first cost of a

road is again to be incurfed at the end of a certain time, without adverting

to the fact that these annuai appropriations or intermediate outlays had pro-

vided against this contingency, as necessary, to insure both safe and profita-

ble transportation over it. That neglect occasionally occurs in this and

other respects, as the result of poverty, is certainly true, but where this prin-

ciple of always keeping the road and machinery up to the standard of new,

is faithfully attended to, there can be no distinction of old and new roads as

made by Mr. EUet, except as we have already stated, the 'latter should be

all the better for their years.

The illustration in the latter part of this law of Mr. Ellet's for road re-

pairs, leads to the inference that they are in proportion to the business done

on them ; this is not entirely so, th§ item for renewal of materials may with

the increase of business be slightly increased, but that for labor in upholding

track, etc., should be nearly as good for 500,000 as for 100,000 tons
;
and

its economy will tell favorably just as the business of a road is large or

small ; as in the Reading road in the year 1843, the estimate for mainten-

ance and repairs of road is $45,000, which on its tonnage for this year of

250,000, will be 18 cents per ton, while in 1844 with the tonnage doubled,

the same item at $50,000 per annum, will not exceed 10 cents per ton. The

wear of most of the materials of a railway are now well ascertained, the

iron or the principal one, being that about which there is most speculation,

enough however is known to establish the fact when the article is good in

quality and adequate in weight, that its duration is such, as to make its re^-

newal compassable, after a deduction for the old iron, by a very small annu-
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al appropriation ; and we are assured that the iron founders derive but little

custom in England from the annual wear of the iron rails, even there, where

the velocity is seldom less than 30 miles with travel and 15 miles per hour

with freight The maximum for the latter in this country is now fixed at

about 10 miles per hour. Railways, hardly yet out of the experimental

stage, have been gradually working up, in their structure and machinery to

the point of adequacy to the duty required of them—more than that would

be waste—although the fault here had better be rather a little too much than

too little. Till lately the road had to do everything for the locomotive, now

there is a reciprocation of favors between them, and the latter can adapt it-

self to almost any strength of structure with increased power instead of

losing any of it. This may well be termed a compound stride, in this new,

useful and indispensable system of conveyance. . ,, ,
.

, ., .,.
,

3d. Mr. Ellet's law for repairs of cars.

" The repairs of cars are proportionate to the number of tons conveyed

and to the distance to which they are conveyed. It costs twice as much to

repair cars which run two millions of miles as it does those which run one

million of miles per armum. Again, it costs twice as much to repair cars

which convey 20,000 tons as it does those which convey 10,000 tons a given

distance. The same principle applies equally to the conveyance of passen-

gers ; it applies also to accidents, incidentals and contingencies, for these in-

crease with and are proportional to the increase of business."

Remarks.—The repairs of a car whether passenger or freight, will of

course be in some proportion to the work it does, that is, under equal cir-

cumstances and quality of article. Tha car itself and the treatment of a

car is very different on one road and another, arising principally in the

character of the road itself, if a fiat bar or an edge railroad, its proper ad-

justment, and the use more or less of breaks as required by the undulations

of the road, these twist a car and subject it oftener to jerks and concussions,

and then the expense of attendance ; on some roads the breaks may require

one man to every three cars, on others one man to every twenty five ; his

wages of $300 per annum are in one case $100 per car, in the other only

$12, this, however, has nothing to do with the repairs, but shows one of the

expenses of heavy grades.

We find in England pasenger cars doing full work are repaired at a cost

of 5 to 6 per cent, per annum on their cost, and in this coimtry with roads

generally inferior, 6 to 8 per cent. ; freight cars doing rougher work but at

a less speed are renewed from 10 to 15 per cent, on the cost, against all cas-

ualties and giving them full employment The reasonableness of this

charge will appear when it is considered of what a car is composed and the

value about it to be renewed. Let us take a Reading coal car. these at pre-

sent cash cost of the items, have $120 of iron and $40 of wood on them, or

$160 in all. Iron castings which formerly were 5 to 6 cents per lb. are

now 2^ cents per lb. from which the old material at 1 cent per lb. would re-

main to be deducted ; the wooden portion of this kind of car is no^y. turned
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out very cheaply by machinery Here, then, is but a trifling value of the

most lierishable part of it to replace. Say this car delivers 300 tons per an-

- num. which at 8 cents per ton, the estimate of the superintendant of the

Reading road for repairs, is $24 per annum, or just 15 per cent, on the

value, and this is to include all casualties as the damage from }nere running

^ over the road is scarcely an appreciable item. A double track now in pre-

paration by this road will result in much economy on this item, and it is ac-

cordingly expected to be reduced on that event and other developments in

management, which come only with time and experience. That accidents

are necessarily proportional to the increase of business on roads is not in ac-

cordance with either the practice of this country or England, a large busi-

ness always affording the more means and increasing the skill, for their

avoidance. ^ .- ,.;, ^;v ^ -^ ;- 'l-,.'::^'^'^^^: 'i^-'^^
"

These remarks in their specific application, will, we trust, fot the sake of

railways present and to come, do something towards overturning these laws

of Mr. Ellet, but in order the more fully to do this, we here give his " for-

mula," of which these laws are the basis, and compare it with the actual re-

sults on the Baltimore and Ohio railway, as given with much distinctness of

detail in their recent report for 1843, a feature much to be commended and

which we like to see practised in future by all railways of any note, seeing

the good that it has done the cause in this instance.

..• .-cr-wiii-^ -tv .•
.--- . - - FORMULA.

* For new roads For old roads
under 4 years old. over 4 years old.

For repairs of road, for every mile of road, $300 pr mile. $500 pr mile.

For every ton conveyed one mile, 9 mills 14 mills

For every passenger carried one mile, 'v -ii 7 " 7 " '^^

For evey mile travelled by the engines, 24 cents. 27^ cents.

RESULT ON THE BALTIMORE AND OHIO RAILWAY IN 1843. '^ ^'

/'•.;. -

The report gives 509,000 miles as travelled by the en- " >.;

gines at a cost of^ )y $95,936 i ::;^.

The formula for old roads is 27^ cents per mile, 137,430

—

41,494

or a variance from actual practice of 43 per cent, on this item.

The report states the freight trains to have carried a tonnage equal to 7,034,-

310 tons carried one mile for, (or 4 mills per ton,) $28,381

, The formula gives a mean cost for old roads of 14 mills, 98,480—70,099

or a variance from actual practice of 240 per cent on this item. f

:

- The report states the repairs and maintenance oi road for

178 miles, at per annum $100,000

• The formula gives a mean for old roads of $500 pr mile, 89,000

—

11,000

or a variance from actual practice of 12 per cent, on this item. '
*

• What annihilation is here, in this " formula" of itself, to the railway sys-

tern, but lest this should not be enough, h6 has a " corps de reserve" in fre-

: shets, tornadoes, and incendiaries, under the name of " extraordinary expen-

ses" not included in the formula, which, according to him, will finish what
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the " formula" may have spared. But Mr. Ellet has deceived himself by

the confidence he has so innocently placed in railway reports which are in

general notorious for their indistinctness of detail and otherwise inconclusive

character for any such purpose as just comparisons. In this way he has

been led into the mistake of calculating against the well established rule

with railways, that their expenses are in an inverse ratio to their business

—

that is, the latter being large, the former will be comparatively small.

Moreover, and finally, laws of this character to be good for anything should

be uniform and invariable ; the railway therefore, if these properties belong

to Mr. Ellet's laws, should be stationary,' instead of which, it has been and

still is most progressive in the character of both its own structure and its ap-

purtenant machinery, as evinced in the recent and last improvement by Bald-

win and Whimey, in the locomotive, so truly termed the main spring of

this system, and by which the light flat bar road has been saved from con-

demnation. The most of our railways have been sickly only from insuffi-

cient business, and it would be unfortunate indeed, could Mr. Ellet establish

that/«/Z work the panacea to which they look confidently for recovery will

be their certain death ; a fate which all good men should deprecate, in the

case of works so beneficial in their efllects. .. F.

For the American Railroad Jonrnal and Mechanics' Magazine. ^'. '.'
^

NOTE TO ARTICLE ON " CANALS OF CANADA." '" ': ^
,..

(See Railroad Journal for November, 1842.) -: _.

Important events which have occurred during the last year, require notice,

in order fully to comprehend the " prospects" of these canals on so gigantic

a scale. Their failure was based on the absence of that general information

and high character which are to the projection what mechemical skill is to

the execution of a work. The latter is necessary to the assistant—to the en-
' gineer who aspires to success both are indispensable. The earth work and

masonry of canals are well understood by the American engineers and their

Canadian assistants under whose superintendence these canals are placed

;

and it can scarcely be doubted, that they will be respectably executed. Bflt

no excellence of workmanship can compensate for radical defects ia the pro-

jection. :"'

It was observed (page 258,) that ;,

" That portion of the western trade which seeks a foreign market via the St. Lawrence, is attracted

by political rather than natnral or engineering advantages, and, to this extent, does not come within

the province of this Journal."

Still it may be observed that the present Canadian and British duties are 45.

per quarter of wheat or 12 cents per bushel, in place of the old sliding scale

of from 1 to 5s. per quarter, which had averaged 2s. or 6 cents per bushel.

The western trade has been very heavy this year, but the trade of the St.

Lawrence has not increased. This is owing more to. the losses under the

old system than to the slightly increased disadvantages of the new tariff.

The locks of the Welland canal have been increased to 150 feet in lengtji,

the better to accommodate the " propellers," a class of vessels the writer ven-

tured to predict, (Journal, April, 1842,) could scarcely fail to come into gen-
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eral use. This was clone pTincipally on account of the representations of

forwarders from Oswego, who have derived much and will derive still great-

er benefit from the Welland canal. Indeed this work may be considered

rather American than Canadian, and this feature will gradually increase,

rendering the canal ultimately able to support itself.
' / -

~: Speaking of the down trabe it was said, (page 259,) :"; —

"The down trade is by the river, about 200 miles, barges and small steamers running direct from

Kingston to Montreal. The draft of water is limited by the depth of the " Cedars," where, at lowest ."

water, a vessel cannot pass, drawing more than 4 feet, to 4 feet 2 inches. It must be observed that

nothing has ever been done to improve the down trade of the St. Lawrence, and, the writer believes,

that a sum not exceeding JC20,CI0U cy. would give 5 feet water at lowest water in the Cedars, betides

less important improvements, such as removing boulders, placing buoys, etc., at other places."

During the last summer, a new and deep channel has been discovered in .

these rapids. This is a most important and remarkable discovery, leaving

little to be desired as flir as the down trade is concerned. The almost cer-

tainty of the existence of such a channel was pointed out to the writer in
'

September 1842, by Mr. McPherson Jur., a member of the principal for-

warding house in the Province—while descending the " Cedars" in the steara- *

er "Juno," Capt. Marshall, who was the first to show its practicability. \

Had this been achieved by the Board of Works it would have been consid-

ered, and not without reason, as entitling them to the lasting gratitude of the

country ; the press would have been unable sufficiently to commend their

merits, and even the thinking few, who see the inevitable result, would havef

been forced to confess, that this happy discovery would do much towards

compensating the immense and permanent injury inflicted by the Board on :

the Province.

It can scarcely be considered an exaggeration to say, that this channel has

been found in spite of the Board„who had utterly neglected and in fact dis- ,:'

couraged every attempt to aid the improvement of the rapids. Thus, so '

late as 10th Oct. 1842 it was pronounced by he chairman of the Board, ;'
.

Mr. H. H. Killaly, as " a dangerous navigation requiring the expensive •'

protection of insurance," though this was only three-eighths of one per cent.
;

or not quite 2 cents per barrel of flour from Kingston to Montreal through
,

,

the old channel of the Cedars where losses were principally sustained. -

Yet this trifling charge was more than sufficient to cover the risk even iAe% ..

and Messrs. McPherson, Crane & Co. were their own insurers. •, ;.; . ^

As remarked in the article to which this note refers, " the down trade is

indeed the only great consideration ;" yet was the chairman of the Board

an "engineer of great experience and scientific acquirements," ignorant of

the risk attending the downward navigation of the St. Lawrence which is of

course accurately measured by the rates of insurance based on the experi-

ence of many years. This element is indispensable in projecting a canal

which is to supersede the use of the river for down freight. The very first

point which would have arrested the attention of an engineer acquainted

with the western trade and not " a stranger to the country" is, obvjously the r,

downvrard navigation of the St. Lawrence; yet the forwarders of Canada,^

•
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unlike their more fortunate brethren of Oswego, failed in drawing the atten-

tion of the Board to their representations of the vast benefits which a very

slight expenditure might effect in the navigation of the rapids, more especial-

ly in the " cedars." The Board appear to have entirely overlooked " the

part of Hamlet," till the new channel at last made even them imderstand

that the down trade must go by the river. It is scarcely necessary to observe

that this had been long known to every one else at all acquainted with the

trade and navigation of the St. Lawrence.

The enlargement of the Lachine canal, the locks of which are now 20

by 100, will give the " coup de grace" to the only successful canal the Pro-

vince has owned or will own till the Welland canal shall clear expenses and

interest ; a period many years distant. Upwards of 60 tons have been re-

peatedly carried on the Erie canal, less than 4 feet deep, with wooden boats.

An iron steamer took 83 tons of freight from Albany to Oswego passing

through locks 15 by 90. Boats filling locks 100 by 20 and drawing 6 feet

water will be about equal to boats filling the locks of the enlarged Erie ca-

nal will which are 100 by 18, though they are decidedly superior in propor-

tions to the latter. Since the " Cedars" no longer limit the draft these boats

can always descend the St. Lawrence, and the present facilities of the down

trade by the river—without any cost beyond part of the trifling amount of

insurance—are more than equal to the utmost advantages anticipated from

the enlargement of the Erie canal, to be executed—if ever—at an enormous

cost and not to be attended with any reduction of tolls, though inflicting _a

direct tax on the State of $600,000 per annum.

The St. Lawrence canals depend therefore on the up freight and this was

at last admitted by the chairman of the Board in parliament. Now the ab-

solute amount and rate of increase of the western trade are well known, and

the probability of the small portion of that trade, going via the St. Law-

rence, increasing to an amount sufficient to pay the interest on four millions

of dollars from the tolls on 36" miles of canals, besides repairs and superin-

tendance, is too remote to have any interest for the present generation.

Judging from the dilatory proceedings of the Board in completing the

Chambly and Cornwall canals (as far as canals in that climate may be con-

sidered to be completed without protection wall on the inner slopes) the

writer does not believe they could in any circumstances fulfil their promises

as to time
j
judging from the actual cost of works in Canada he does not be-

lieve the Province has the means of completing these short canals ; and

judging from this determination to enlarge the "Lachine canal he does not

believe the Province will, at the end of ten years, be able to point to a single

successful work. In the case of the Lachine canal they are literally carry-

ing out the views of Dean Swift's philosopher, whose highest ambition it

was to confer on his country a race of sheep without any wool.

- The expenditure of large sums in different parts of the Province neces-

sarily giv^s a certain degree of popularity to the Board, and the promises

which are made as to the early completion of the St. Lawrence canals plea-
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se those who believe they will increase the trade of the country. It is

therefore the time when the views of the writer are least likely to find fa-

vor in Canada ; consequently the period the most honorable to bring them

forward. They remain as given a year since in this Journal.

It would be difficult to find a more brilliant proof of the immeasurable

superiority of private enterprise over governmental attempts. The latter

with immense expenditures accomplish nothing useful and will be remem-

bered only by the taxes imposed to pay the debt—the former present freely

to the public a vast benefit, which their own common sense had led them to

suppose attainable, and which their own skill, energy and resources had

triumphantly demonstrated to be so.

New York, Nov., 1843. W. R. Casey.

For the American Railroiid Jonrnal and Mechanics' Magazine. ^
^.

CROTON WATER PIPES BURSTING.

Since the previous article was written, (see number for October) I have

tried a series of experiments on the subject ; being desirous to arrive at a

just conclusion, which results were as follows.

When the faucet was as large as the pipe to which it was attached and

full open at the discharge, there was no pressure at the end of the faucet

acting to burst the pipe, except the friction of the water in its passage ; this

shows that if the pipe is burst (which it is) by suddenly shutting off the

water alone.

I also tried in my series of experiments on this subject, shutting off the

current of water at about 40 feet from the end of the pipe, which end was

the discharge, this produced about the result or jar in the pipe beyond the

faucet, though by a different mode, as if shut off in the ordinary way with

a pipe 40 feet long, this pipe I tried both straight and with a number of

bends, or serpentine in form, the straight pipe had but one jar or " blow," on

shutting off the water, but the bent or serpentine form had as many jars or

" blows" in the pipe as there were bends ; these were caused in this way,

the impetus of the water in the straight pipe, beyond the cock was in motion

after the faucet was shut, which still proceeded as long as the impetus so

given. lasted, forming a vacuum between the stop-cock and the end of the

water in the pipe, which returned with a " blow" which was the " water

hammer," whose operation was the same as explained in the before mention-

ed article ; when the pipe was bent the blow or jar was less heavy on each

part, but amounting to the same in the aggregate, the blow nearest the cock

was the heaviest, and they decreased gradually at each bend or turn accord-

ing to length of each junction, towards the end of the pipe, all striking suc-

cessively on the return of the water. .,

Glass pipes have been proposed and tried in Europe for conducting water

but have not been applied here, to the writer's knowledge ; from some expe-

riments on glass I am of the opinion, that from it being almost non-elastic it

could not be applied where stopping the water would jar or strike it, as it
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breaks very easy under such circumstances, but will stand an enormous dead

pressure.

Glass varies much in its strength under different circumstances, as the

least change by heat or cold unequally applied will weaken it much and if

extended sufficiently will break it It is true iron is affected in the same

way, after repeated, unequal, very high heating, and then cooling, as we
see by gas retorts, stoves, etc., after use.

History relates an invention by which glass was made that could not be

broken ; this cost the inventor his life, by being thrown off the scaffold from

which his glass was dashed but did not break ; we want such glass for Cro-

ton water pipes.
•'

Many a man's invention in these times, costs him his life, or its equiva-

lent, his all. You will hear from me again on some other subject soon.

New York, Nov., 1843. Civil Engineer,

'-i : » •.-•v., ACCIDENTS UPON RAILROADS. -^ . "^ ^-

-

Messrs. Editors.'—The reader was made acquainted in our last number
with the regulations in England excluding cattle from railroads, and with

the safety to which those regulations had contribiUed. How long are we to

wait for the adoptioij of similar regulations here, where they are more needed,

the mischief being more imminent 1 The triumphs of human genius over

the elements are daily advancing the march of civilization, and adding to the

comforts of the human race ; and though it might be presumptuous to doubt
that the power of steam has been given to us for ultimate good, it may well

be questioned whether the public authorities are warranted in sending forth

an agent of such tremendous effect without adequate safeguards. The ap-

plication of this new power on water and on land is the great invention of

the age. •--

Railroads, and the speed of which they are susceptible, have become a.*?

indispensable to all classes of our population as any of the old modes of lo-

comotion, and the convenience and interests of the public will neither admit
of abandoning the one nor reducing the other. Therefore, if from collisions

arising from obstructions upon the road, these improvements are not only to

lose much of their utility, but be made eminently dangerous in their opera-

tions, it becomes the duty of the legislature to take the subject into its hands,

and, following the lights of experience, apply the same remedies here that

have been found both indispensable and effectual elsewhere.

That degree of safety which by possibility can be attained by the most ju-

dicious management upon the part of railroad companies, and by the utmost
care and caution of their agents, ought to be first insured

;
but if experience

prove these inadequate, the obligation to provide further safeguards becomes
not less imperative. To accomplish the first there certainly has been no
want of rigor in those who make the laws. Towards the railroad compa-
nies and their agents the penal code of Maryland is marked by the utmost
severity. Although the operations of their roads yield little or no profit,

railroad companies are required to spare no expense in keeping their works
in thorough repair ; to provide the best and most approved system of ma-
chinery, and adopt every proper improvement which the effort of genius
may suggest, even under the heavy exactions of their inventors, and to em-
ploy the fullest complement of agents of competent skill ; and from all per-

sons in any way engaged in the operations of the works the utmost care and
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caution which the highest capacity can insure is rigorously enforced. Not
only so ; but here, in this State, the wise, humane rule of the common law,

which presumes innocence until guilt be proved—the great shield interposed

by justice against wrong and oppression—is completely inverted. In the

case of injury to person or property, arising from an accident on a railroad

in Maryland, the law directs the civil magistrate to take it for granted, with-

out any proof whatever, that the casualty happened from the fault of the

company or its agents I To presume that an engineman has carelessly

thrown the sparks from his engine into a neighboring bam, or heedlessly,

and at the risk of his own safety, run his engine into an animal on the track,

and to punish him accordingly—unless, by some other testimony than his

own, which from the nature of the case is seldom at hand—he should be

able to prove that the accident w^ unavoidable. We think the reader will

not only pronounce this to be in all conscience enough, but will be apt to

consider it an inversion of all the rules of deduction from evidence, by which
we usually form a judgment of human conduct. In my view it would re-

quire only a small spice of injustice or prejudice in the magistrate who is

called to execute the law, to assimilate it to the iron rule of the despot of Prus-

sia, which doomed a soldier to be shot, if, while on parade, his hat should ;

be blown off by the wind.

Let it be conceded, however, that this degree of severity is, under the cir-

cumstances, necessary, and therefore justifiable. -Why is it necessary and
justifiable ? Surely the public authorities do not mean to treat those who
have, at a heavy expenditure of capital, introduced these new works and
adapted them to the wants of the public, as guilty of improper conduct, and
therefore objects of vindictive justice ! In sanctioning their enterprizes, the

legislature sent them forth as the projectors of beneficial improvements, them-

selves the objects of the countenance and protection of the law. Bound, no
doubt, to exert their utmost care to prevent injury to others from the dangers

incident to their enterprize ; but entitled, in common with the public, to be

guarded against hazards, produced by the wemtonness oTr carelessness of

others, which no care of theirs could avoid.

It is to be supposed that the legislature is under no obligaCion to afford the

public other security against accidents on railroads than the imposition o^

penalties upon those managing them? To say to the survivors, in case of

death, or to the man who may have lost his limbs or his property, look for

remuneration tb the railroad company ? Money, severe as the penalty may
be upon the company, does not always afford adequate remuneration for such

injuries ; it seldom mends a limb ; it never restores life ; and in the majority

of cases can make no atonement whatever for its loss. What the public

want, and what the nature of the case demands, is preventive measures
;

those which preserve persons and property from injury, rather than such as

leave them exposed to loss, and attempt, after it is suffered, to make compen-
sation for it.

On no other ground can the penalties, already adverted to, against the

railroad companies and their agents be excused, and much less justified.

They are designed, and in this respect entitled to commendation, to exert the

force of the penal power to insure the utmost care and skill iind providence

upon the part of the companies to guard against mischief, and thereby afford

all the security which in this way can be given—nothing more. The griev-

ances, or omission, or whatever else it may be called, as we think, is, that

the legislature seem to have proceed*! upon the idea that the railroad travel-

ling was exposed to no other risks or danger than those which might arise

from the negligence of the companies or their agents, or that these could ac-
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complish impossibilities ; and have thereby left the most ordinary source of

danger unguarded. Let the case be supposed, that an animal, emerging
from its concealment by, the side of the roacl, suddenly comes upon the track,

within ten yards of the locomotive, attached to a train of four or five cars,'

containing more than one hundred passengers, and proceeding at the rate of

twenty or fifteen miles per hour ; at twenty miles, the engine would run the

ten yards in a single second and at fifteen in a second and a quarter ! In

a second and a quarter of time, it would be manifestly impossible to let off

the steam, reverse the engine, and apply the breaks—much more to stop the

train ! The collision takes place and limbs are broken or lives lost. Under
such circumstances, if any one should be unreasonable enough to bring suit

the magistrate who might be selected to examine the case, whoever he might
be, if not grossly corrupt, would find hii§self compelled to exonerate the

railroad company and the agents. If he did otherwise, he would afford no
security against the recurrence of a similar casualty. Now, then, here is a

danger, and one of almost daily occurrence, against which neither the com-

pany nor the public have any security whatever. It may be observed, more-

over, that in the case supposed, the result would not have been different, as

it respects the collision, if the animal had been fifty instead of te7i yards in

front of the engine.

Now, if there be only a single class of obstructions, and that of frequent

•occurrence, which it is hnpossible for the railroad agents by any care on
•their part to avoid, against that the public have the right to demand the re-

quisite protection. We have been able to conceive of no other likely to be

^ectual than an explicit law making it the duty of all to clear the track.

But there are more than one class of obstructions equally perilous, to

which we may refer in another number.

—

Bait. American. T.

Messrs. Editors.
—"We have already spoken of the speed of railroad tra-

velling, and of its importance to the public. In the further investigation of

the subject, however, we think that this part of it ought at no time to be lost

sight of. In truth, the capacity to transport the greatest weights, at the least

cost and highest velocity, constitutes the chief object of the improvement. It

is this which has enabled it to supersede at once the ordinary modes of con-

veyance—has impressed its influence upon the present age, and is destined

to produce even more wonderful effects in the future. While on the water,

the power of steam has diminished the size of our rivers, and contracted the

ocean itself to less than half its breadth, the same agent on the land has level-

ed the loftiest mountains, and gone far to annihilate those distances which
previously separated the various parts of our continent. In this country the

effects, social, moral and political, are not to be overrated. While most of

the other nations of the globe are reaping the benefits of the centralization

resulting from the power of steam on water and on land, we could not if we
would, creep along at the old fashioned pace ; but when we come to contem-
plate the consequences of bringing all parts of this vast empire within a few
day's journey, and of uniting their population in one great family, we will

be apt to desire rather to augment than diminish the power of the locomotive.

Now, the cheap transportation of the greatest weights at the utmost at-

tainable velocity, is to be produced, under the lights of science and the guid-

ance of experience, by the power itself; but that degree of safety which is

to give the grand result, must be looked for to the interposition of the law-

makers ; and we repeat that the meastftes adopted for this purpose should
have reference to the nature of the improvement, and to the character of the

risks. They should be applied with enlarged views and bold hands. If
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we mean to master the elements and render them subservient to our daily

wants, we must do it effectually—we must suffer no stale usages, or unreason-

able privileges to stand in our way, or weaken our dominion.

Bearing these considerations in mind, let us pursue the tenor of our re-

marks. It appears, by the report of Mr. Stevenson, that in 1838 the aver-

age speed of railroad travelling in England was thirty miles an hour

;

which, in the communications attached to the appendix to the report of the

Irish railway commissioners, was regarded as a mere starting point. Able
commentators upon that report confidently anticipate, from improvements in

the railway and machinery, a speed of from 60 to 100 miles an hour, and

of such rate predicate the ultimate advantages to be expected from the intro-

duction of railroads. In the same year, as appears from the same report,

upon railroads in the United States, at that time comprehending a distance

of 1600 miles, the average speed was stated at fifteen miles an hour. Since

that period the extent of railways in the United States has not only been con-

siderably increased, amounting at present to not less than 3,000 miles, but

we have acquired the means of a greatly accelerated velocity. In numer-
ous instances, too, they have been adopted as post roads, and it may be safely

assumed, from this cause, that the competition among railroads, that upon
all the principal lines, and especially those employed in the transportation

of the mail, the average speed is not less than twenty miles per hour ; and
to attain that aggregate velocity upon a long line of road, the train upon
many parts of it must proceed at a still greater speed. In the reports to the

English parliament, to which we have already more than once referred, it

is estimated that at a speed of thirty miles an hour, a train cannot be stopped

in less than two hundred yards ; and in our first paper vv^e ventured to assert

that in this country, at a speed of twenty miles, a train could not be stopped

in less distance than one hundred and fifty yards. Whether we are right or

wrong the reader may, with a slight examination, entirely satisfy himself.

An engine and train, at the rate of twenty miles an hour, may be stated

to run six hundred yards in a minute, ten yards in a second, and one hundred
and fifty yards in fifteen seconds, or one quarter of a minute. To stop a train

it is required not only to shut off the steam, but to reverse the motion of the

engine, and apply the breaks of the cars ; and for these purposes, ten se-

conds may be stated as the least possible time. But during these ten seconds

the engine will have run one hundred yards, according to all experience, a
heavy train at the rate of twenty miles an hour, imder circumstances the

most favorable to resistance, will continue its motion, though doubtless some-
what reduced, for at least ten second more. If its velocity Should be re-

duced one half, it would require the whole space we have supposed.

It is to be observed, moreover, that the space in which a train may be stop-

ped, is dependant not only upon the weight and speed of the train, but the

grade of the road, and often varies from one-eighth to a quarter of a mile.

We have been present at an experiment made under the most favorable cir-

cumstances, with a train not exceeding the usual weight, and proceeding at

a speed of less than twenty miles an hour ; and we saw it very clearly de-

monstrated that with the readiest application of the appliances, such a train

could not be stopped in less than one hundred and fifty yards. If the fact

be at all doubtful, the legislature have it in their power—and in a case of so

much importance it is surely their duty—to ascertain its truths. In the mean
time we will proceed upon the hypothesis now proved.

It is clear, then, that if obstructions be found upon the track of a railway
at a less distance than one hundred and fifty yards from the engine, iio de-

gree of care nor skill nor power upon the part ofthose in chatge of the train

-'' '.*'-
'
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can, by possibility, prevent a collision. When the reader reflects upon the

frequent occurrence of obstructions from cattle on the road within even a less

distance, he cannot fail to require that some further security should be pro-

vided against the consequences to virhich they too surely lead.

We profess to be somewhat familiar with the operations of railroads.

Our attention has been often drawn to the subject, and we have sought infor- •

mation in regard to it from all sources within our reach. We have, too, fre-

quently had occasion to examine particularly into the circumstances attending •

casualties of almost daily occurrence; not only to detect, and if found, to

punish negligence, but to discover any possible means by which a recur-

rence of the evil could be avoided.

Of the numerous accidents arising from cattle found upon the track, we
are not aware of a single instance in which the collision has happened when
it was possible to discover the animal within one hundred and fifty yards of

the train. On those roads with which we are more particularly acquainted,,

we may state positively that no such instance has occurred. Indeed, it may
be affirmed, that such collisions most frequently occur where the obstruction

is found Avithin a distance varying from ten to fifty yards than at any other

;

and in all the cases that have come under our observation the persons in

charge of the train have freely risked their own lives to prevent harm to

those exposed in the cars. Ahhough the public on such occasions are apt

to think only of the safety of the passengers, overlooking the fatal injuries

often inflicted upon the humbler parties, we confess we have come, after

much observation, to give a wider range to our sympathies ; and to include

within them those agents hourly, and in case of collision, inevitably exposed

to disasters, which in a moment, may reduce their families to want. We
have come to regard the conductors, and enginemen, and firemen of the trains

as we do the adventurous sailor,- who exposes himself in all weathers and

risks his life upon the frailest spar or the slenderest rope to preserve the

comfort and safety of the in^nates of the ship ; and we think that in legislat-

ing upon this subject, no humane statesman would overlook the protection

justly due to such men. Now, as far as our experience goes, collision with

cattle found upon the tracks of railroads may be said invariably to arise in

one of the following cases :

- 1 Where the animal is found at night lying between the rails, and, in

most instances, not discovered until actually entangled in the train.

2. Where the animal suddenly comes upon the track at night, or in the

day time, from the bushes on the side of the road, and within a short distance

from the locomotive.

3. Where, being on the track, but hidden from the view of the engineman

by a curvature in the road, cannot be seen at a sufficient distance to enable

him to avoid the collision.

These risks, it will be seen, afl^ord ample room and space for fearful

injury to life and limb, against which, the law, as it now stands, makes not

the slightest provision.

In another paper we may refer more particularly to the most serious ac-

cidents which have arisen under one or all of the heads above stated.

—

Bal-

timore American. T.
/

ADVANTAGES OF THE FORM OF RAIL AND STatJCTURE OF THE PHH-ADELPHIA

AND POTTSVILLE RAILROAD.

In designing the parts of a new work, it is the duty of a skilful engineer

to study the peculiar circumstances of the case, and proceeding from known

laws and well ascertained facts to produce such a plan as can with certainty
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be predicted to answer the desired end. In most cases, the trial of direct ex-

periment, under all the given circumstances, is quite out of the question, par-

ticularly when time enters as an element into the calculation. All that can

be done therefore is to make use of such experiments, or rather, of such ex-

perience as shall approach nearest to the case in point. In applying these

principles to construction in general, and in particular to railroad construc-

tion, it is evident that there must be wide room for the display of that sort of

discretion which mainly contributes to the formation of professional skill.

When time has confirmed the predictions of the engineer, the case may fairly

be quoted as expejience in future works—and the careful examination this

experience of works constructed upon our own soil, and therefore adapted

to our peculiar wants, will in course of time form the most valuable part of

professional information. It is therefore the duty of every one to present

either the result of his own labors, or his observation on those of others, to

contribute to the common stock of knowledge. , ",: ^v c.
"".

A period of four years having elapsed since the completion of the Phil-

adelphia and Reading railrbad, with a heavy traffic for the greater part of

that time, we feel enabled to speak with some confidence ds to the merits of

the mode of structure employed upon that work. No description in our own
words could be more full or accurate than that given by Messrs. Knight and

Latrobe, in their celebrated report on the forms of rail and superstructure in

the United States. This description, it will be seen, was written before the

completion of the work ; we have however allowed the first paragraph to

stand, as identifying the time, and as showing that it contains no after

thoughts.

PHU-ADELPHIA AND READING RAILROAD,

This road was planned by, and is under the general superintendence of

Moncure Robinson, civil engineer, aided by Wirt Robinson, Wilson M. C.
Fairfax, W. H. Wilson, James H. Grant, and Thomas P. Huger, assistant

engineers—and is not yet completed. It is intended jirincipally for the tran-

sit of the anthracite coal of the Schuylkill to market, upon the Delaware,
at Philadelphia, and will extend from the coal region down the valley of
the Schuylkill, at grades varying from a level to descents of 19 feet per mile
in a direction from the mines, with the exception of the pass from the Schuyl-
kill to the Delaware, where an ascending line from the former river to the

summit of the divide, of 40 to 50 feet to the mile, 'vidll be admitted, upon
which assistant locomotive power will be employed.

Plan of construction.—The H rail is employed, weighing 45^ lbs, per

yard lineal ; each bar is 18J feet in length, with square encb, and weighs,
on an average, 282 lbs., or 8 bars to the ton. With exception of the square
ends, the form of the rail resembles that on the Washington branch of the

Baltimore and Ohio railroad, except that is 5^ lbs. to the yard heavier than
the latter.

The rail is laid upon the white oak sleepers, or cross ties, 7 feet in length
and hewn upon the upper and lower sides, so as to have a flat surface for the

under bearing, and a similar one for the rail to rest upon of 8 inches wide
;

the depth of the sleeper being 7 inches uniformly. These are laid 3 feet

,1^ inches apart from centre to centre, and cost, upon an average, delivered

re:v:.: X

y.''
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at distances apurt of about two miles, on the graded surkce of the road, about
GO cents each. Timber is scarce and dear upon the Schuylkill, and it was
said that these were brought by the Union canal from Huntingdon county.
Each sleeper is laid upon a prism of broken stone, deposited in a trench 14
inches deep, 12 inches wide, and 9 feet long, transversely of the line of the
track. The cost of broken stone was, on an average, (for this the" first track)
SI 10 per perch of 25 cubic feet, delivered in heaps 10 feet apart on the road
surface. Two sizes of broken stone are used, the- one to pass through a two
inch, the other through a three inch ring, the larger of which constitute
the lower portion of the mass. The stone were placed and compacted in
three different layers, one upon the other. The spaces between the sleepers
are filled with clay, or any material most convenient to be obtained. This
filling reaches to the top surface of the sleepers in the middle of the track.
Every sleeper, (except where there is a chair,) is notched to a depth of

about one-fourth of an inch, to receive the lower web of the rails. These
notches cost 5 cents per sleeper, which is not included in the 60 cents above
mentioned.

Of the fastenings, it may be observed, that the rails, at their joinings, rest

upon cast iron chairs, let into the sleepers by means of notches cut for that

purpose. The chair is 6 inches square at its lower surface, where :t is five-

eigthths of an inch in thickness. Upon that side of the chair situated upon
the outer side of the track, and upon the entire length of the chair, there is

a portion of the casting having an upward projection, and passing over the

lower web of the rail upon that side, and thence to the stem of the rail ; and
also extending to, or very nearly to, a contact with the under side of the up-

per web. Through this upper projecting part of the chair, there are two
square countersunk holes, to receive square bolts, with heads formed to fill

the countersunk holes : each bolt passes through one of these holes in the

chair horizontally, and likewise through a hole in the stem of the rail, near

its end. The hole in the rail, however, is not precisely square, as it is in the

chair, but is ^ by f of an inch, and situated at a clear distance of ^ of an
inch from the end of the rail The hole in the chair is for a bolt f square,
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to the soundness or the road. Moreover, one more perishable article is

stricken from the component parts of the road. The mode of fastening the

-rails from personal inspection, we nave satisfied ourselves to be excellent-—

the allowance for temperature being perfect, while no displacement of the

rail can possibly take place. After all tKat can be urged in favor of the

form of this rail, the best evidence of its merit is the fact that it answers the

purpose for which it was intended. There are other forms which doiAtless

would prove equally serviceable—but this has been tried and already found

excellent.

i; It is the duty of all who are familiar with the superiority or inferiority

ofany form of structure to make known their remarks upon it for the benefit

of others.
•

By a singular mistake, our notice of Mr. Nott's advertisement was not

inserted in the last number of the Journal. It will be seen that he aims
mainly at private business, a source, in our opinion, sadly underrated, and
as his experience and standing are unquestionable, we are happy to find him
aiding the cause of the profession in the most efficient manner possible ; that

is, extending its usefulness by enlarging its field of operations.
'

IRON CANAL BOATS, U^^
It was more than four years ago, and prior to any heavy expenditure on the

ailargement of the Erie canal, that our correspondent, J. E. B., proposed

the employment of iron boats on the canal. He urged on our canal board,

as well as our forwarders, to build one, and to test their capacity. He ar-

gued, very naturally, that the saftie results would be found here, as had been
experienced in England.

It is gratifying to find by the following extracts from the Miners' Journal,

and from a late number of the Albany Argus, (making remarks on the
" navigation of the Erie canal,") that this subject is at last claiming the con-

sideration it merits. From inquiries made in this city, we have no doubt

but iron boats, that will out last three wooden boats, can be constructed

for $1600. Some of our best lake boats cost nearly this sum. The wooden
boat is more subject to leake, and cause damage, arising from stones and
obstructions that fall into the canals, than the iron boat. The latter are

made perfectly water tight. ^
Iron Canal Boat.—The Miners', Pa., Journal contains a statement of the

size, weight, cost, etc., of the new iron canal boat recently built at Pottsville.

The light weight of the boat is 15 tons 12 cwt. ; the weight of the boat and
cargo was 85 tons 2 cwt., leaving a cargo of 69^ tons of coal. The boat

draws 4 feet ^ inch midships, and 4 feet 1 inch at the stem—say 4 feet 1

inch draught of water. The cost of the boat is stated at about $2200. In

future, iron boats can be constructed for about $1800.

From present indications there is also every probability that for the first

time, next season, iron canal boats will be extensively introduced on the Erie

canal, and as they can as easily carry 85 tons of freight as wooden ones can

70 tons, this also must have no inconsiderable influence in increasing the

present capacity of the canal.

—

Albany Argus.
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