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METEOROLOGICAL OBSERTATIONS.
..

In returning thanks to our correspondents, for their various favors in the

last volume of the Journal, by some strange oversight, we omitted to men-

tion our esteemed friend P. G. Voorhees, whose valuable tables have been

continued regularly ever since the commencement of this work. This

gentleman has not only conferred a favor upon us, but has merited the

. thanks of the scientific world, for his perseverance in continuing observa-

^ tions which are, as far as we know, the only ones upon which any accurate

deductions of the mean annual temperature of that vicinity can be based.

. It is highly important to ascertain whether there are any changes in this"

r; mean, and if so, what their character and amount is. We should be de-

lighted to find other gentlemen in the more remote portions of the United

States, following up a similar plan. .Mi^^«. , .,<:,/

While we are on this subject, we beg leave to make a few remarks upon

a topic of much interest. We refer to the duty which we consider incum-

bent on civil and military Engineers to engage in systematic and accurate

meteorological observations it is very certain that there is no class of

men so well suited to the performance of this duty, whether we consider

their general distribution over the country, or their peculiar adaptation by

reason of their previous education and training. As good observers, civil

Engineers stand unrivalled. They are better able to endure the peculiar

fatigue arising from long continued exertions of this kind, and in this coun-

try at least, they are generally accustomed to great accuracy in the use of

thtir instruments. ,;-•.„
: >. : • ; v^ :\; . . . >

' Our general government, aivare of the acfvantages to he derived from

observations over the wholee xtent of our country, has employed M. Nicol-

- let to prepare for the use of the officers of the army and navy, instructions

for this purpose. These are in theiV way very good, arid could a sufficient

number be distributed among the civil Engineers of the tlnited States,

much good might result. : -"



2 ~ Editorial.

It is not to be expected that many individuals should engage in the most

complete series of observations—yet each one has his peculiar province in

which to collect useful facts. ' •

Those who are resident upon our great lakes or rivers, can with but lit-

tle trouble to themselves, obtain the most valuable results, by comparing the

rise and fall with the temperature, quantity of rain, and rate of evapora-

tion, or dew point. Annual tables of this description would lead to prac-

tical applications of extended utility.
I

;-

The mean annual temperature of any one place as obtained with a very

trifling exertion of attention and expense of time is datum exceedingly neces-

sary to the most advantageous construction of all works in which iron is

extensively employed. The almost entire destruction of the stability of a

lailroad, can be occasioned by a very trifling oversight in this respect.

Thi9 indeed, is only one of many professional applications of meteorologi-

cal science, which would seem to invite Engineers into this fruitful field of

observation. '

In England, Col. Ried has drawn attention to the subject, and engaged

the Royal Engineers in the cause. Our seaboard inhabitants have ample

means for testing these theories of storms, but we are almost without data

for ascertaining the laws which regulate the atmospheric currents, in the

"far west." That these are in a manner similar to those which circulate

over the Atlantic there can be but little doubt, still the great changes and

deflections produced by obstacles, attaining a considerable elevation in the
!

centre of a large continent, must produce resuhs which cannot be antici-

pated, and yet remains to be developed from observation.

Barometrical observations are in many cases practicable, and in their

result of extreme utility. We wish that our friend Voorbees would add a

barometer to his other instruments, and thus more than double thfe value

of his tables.

It is certain that the barometer may be employed, when in the hands of

one thoroughly acquainted with the instrument—as a rapid and economi-

cal means of obtaining approximate elevations in situations remote, either

in distance or elevation, from any point of a carefully levelled line. For

ascertaining the lowest pass of an extensive ridge, the barometer affords a

far more expeditious and more eligible mode than the level. ' We are con-

vinced that this instrument has been too much neglected by Engineers, and

is capable of far greater accuracy than is commonly imagined.

The fluctuations of the dew point are also of much utility in the con-

struction of canals, and have in connection with the observations on the

rain gauge received some attention from Engineers, but far less than they

really deserve.

Without entering into further details, we may remark that the plan of

taking meteorological observations simultaneously, on certain days, de-

serves the attention of our Engineers ; several persons have taken the mat-

.
;'• . i' -.•'•;,•• V- ',-.*"/•-• :':.: :.''-.>:^- -\-'.-'- ^:y''-A-*. -..• ;^:.;:-. •:'-"!;
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ter up, in the United States, but^nothing like the general co-operation desir-

has yet taken place. 'J:^.f'-- .'':^i:\-7^..':-^.: ..::.:. w

We throw out these hints for the purpose of drawing attention, and at any

time shall feel happy to communicate any information that may be desired.

For the American Railroad Journal, and Mechanics' Magazine.
METEOROLOGICAL RECORD FOR THE MONl HS OF MARCH and APRIL. 1840.

Kept on Red River, below Alexandria, La., {Lat. 31.10 N., Long., 91.59 W)
IB40
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':

To the Editors of the American Railroad Journal, and Mechanics' Magazine. ff v *^^

Gentlemen :— [n your last number, I perceive the crank is again n

subject of discussion. I have hitherto trenched upon this subject, only so

far as it was connected with my "true (and I may add new) expression of

the powers of locomotive engines":—as developed in several papers pubr

lished in the Journal. ' ^ ^? : ^:V;-' < .1

I felt myself particularly called upon, to illustrate and define the effect

of the crank, when recently it was attempted to account for the deviations

of De Pambour's formula from experience, by an absurd estimate of the

actual loss, at variance with the implications of my expression. I might

on that occasion have put aside the question, with the single remark, that

its effect was included with the utmost precision in the item " friction,"

which had been determined accurately by experiment; but for the sake of

illustrating the long mooted principle of crank motion, in a new mode, not

liable to the objection of error, from fallacious reasoning upon absurd pre^

mises, I chpse to dilate more largely than was strictly required of me, and

to deduce the amount of loss from experiment alone. .}
.

As observed in setting out, the subject has again come up, in such a way

as to require from me, some attention. I must, however, throw myself

upon reserved privileges in future—being indisposed to run a tilt Quixotic

after every errant and gratuitous assertion relating to this subject—as an

attentive perusal of the accomplished Engineer, will satisfy him of the

correctness of my previous investigations. ^ . ^ M /•.

Your correspondent observes, "that three of your correspondents have

lately assumed positions respecting the crank, that if proved, would anni-

hilate the whole theory of mechanics, and lead directly to perpetual mo-

tion," and quotes my remark that " the force in passing from its primitive

direction, to its final direction in the tangent to the rotary circle of the

crank, must evidently lose twp proportions," etc.

All the verbal sophistry employed by Mr. Aycrigg, in convincing him-

self of the tendency he has asserted, need not he examined; and his de-

monstration of the nullity of loss of effect (which I presume he finds ne-

cessary to support the vagary pf a perpetuum mobile into which he had

sophisticated himself) may be controverted in a very few remarks, and

with very little difficulty. For either very little skill or very little caution

could have led him to assume as the basis of all he has said or done, the

profound absurdity of making a component of two rectangular forces coin*

cident with the resultant ; that is, when resolving the force, in making ^
=P sec. d, instead of ;7=P cosin. d.

For in that way it is quite evident that the force of the piston would be-

come a much more wonderful affair than even a perpetual motion—since

when the angle d is near a right angle, the force upon the piston would be

multiplied to an unlimited extent ; and by combining several connecting

rod*, changing the direction of the force at each, according to this postu«i

}a^e, a power quite unlimited might be created; and an animalcule migh|
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be substituted for the gigantic power which men have hitherto found it ne-

cessary to employ. All this is of course chimerical, and the result of in-

correct analysis—since p, on the contrary, is dimiriished by means of the

connecting rod, in proportion to the cos. of the angle d ; and, so far from

ever exceeding the force upon the piston to an infinite degree, is always

less than it, except (for an instant) at the commencement of the stroke-*-

when they are equivalents, and p has its greatest possible value.

It would suffice to add that this incautious assumption is the basis of all

the inferences and apprehensions of Mr. A. Of course the "castles airy,"

which he has been at the trouble of erecting, tumble into a promiscuous

chaos of cloud and vapor ; but as the principle of virtual velocity has been

violated equally in the proportion ,
;

i

. / -
. ^4.v^v^:^.• V : V : : sin. c : R .:;:..:-*,^ ;' .:^^'; [^i:h',-

-'

. :-y:}\^_

which is another part of his demonstration, it may be adduced as a matter

which would equally overthrow the whole fabric. . .:- . . .-V

Mr. Aycrigg observes in conclusion, "one of the gentlemen whose

words I have quoted, refers to defects in De Pambour's formula, and shows

that a uniform loss from the crank, will not remove the difficulty." ^

•* I will add (he continues) that if we reject the formula and take the

experiments, we will find in them a proof that there is no loss from the

crank.'*-'^-.'
"' ''"•' :-'''-''''-'-' '^''

- ^'^ -^ '
-.'••

To the first of these observations I cannot object. But the last, the

reader of my paper can hardly, I should think, fail to perceive to be mere

assertion; since what Mr. A. terras "calculations," are purely wwjneri-

cal statements of the results of experiment, having no connection what-

ever with De Pambour's formula, or any other. It would be just as pro-

per to say, that on determining by experiment any two pressures of steam,

that the numbers expressing the degrees of pressure were "calculations,"

as that the statements referred to were so. Indeed, as has been remarked,

I had, on the face of my paper, disclaimed all other modes of investigation

but experimental. ;;. 5i> V ^ ^
. ^.

-

It will be understood that my determination of the loss of effect from

crank motion agrees as little with the other determinations quoted by Mr.

A., as it does with his own., I mention this, that I may not be understood

as vindicating any but my own investigations. > ? - ./vv

,i.i'KS/ -^ >;: Very respectfully yours, " ^ r

-I
..-•C„,-

- . ; / ,,;^^r>%>. Wm. Mc C. CuSHMAN.
' -A/dany, lia Jwwg, 1840.

-'"
•

^ v '

• Civil Engineer.

P. S.—An obscurity has been created in the paper upon the crank, by
an error or two of the press, which may be corrected on this occasion.

.^The original reading was " bear some constant relation to the power ex-

pended, or the total resistance," instead " be on some constant relation to

Ihe power expended o/t the total resistance;" and in another place, "the

resistance of an unloaded engine," instead of "this resistance," etc. »%

w. Mc a a
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For the American Railroad Journal, and Mechanics' Magazine. - ^v-

FARMINGTON AND HAMPSHIRE AND HAMDEN CANALS.

In the last number of the Journal, is a communication on the subject of

the Farmington and Hampshire and Hamden canals, in which the writer

recommends that the canal be converted into a site for a railway, as being

the best disposition that can now be made of that work. That the canal

has proved a complete failure is well known, the revenue upon it being en-

tirely inadequate to keep it in repair. And it is also quite evident that the

modicum of aid which it has recently received from the city of New Ha-

ven, can have no other effect but to prolong for a very limited period its

frail existence. It will be recollected that when this canal was projected it

was intended as a rival to the project of improving the Connecticut river.

Our object in inviting the attention of the readers of the Journal to the sub-

ject at the present time, is to remind them of a communication from the pen

of E. F. Johnson, Esq., Civil Engineer, addressed to those interested in

the work, more than twelve years since, in which the two projects are com-

pared somewhat in detail, and results predicted which have since transpired

to the letter.

Mr. J. exposes in the first place the fallacy of the principle, with which

the minds of leading men were at that time strongly imbued that it was

better in most, if not all cases, to construct an independent canal, than to

endeavor to improve the channel of a river. This was then, as Mr. J. sta-

ted "the generally received opinion with the Engineers in the Old Coun-

tries, particularly in England," and so firmly persuaded was the celebra-

ted Engineer Brindley of the correctness of the opinion, that he would not

allow that rivers were useful for any other purpose than to "feed naviga-

ble canals," .^^v- ^•,^' > •^- -'.y\ ^-.^- v.- :.' .;

The reasons assigned for this opinion, were

1st A diminution of the distance as compared with the rivers. *'"
'

2d A saving in expense or a better navigation at a nearly equal expense.

3d A saving in time, there being less delay and more certainty, with no

more lockage on the canals than upon the rivers.

Mr. J. remarked that these reasons, although entitled to much weight

when applied lo a country like Great Britain, owing to the limited size of

the rivers, and their serpentine character, and the state of the sciences and

the arts in that [country at the time the question of inland navigation was

most discussed, were not applicable to the case under consideration, and for

the follwing general reasons. > ;

1st The distance to tide-water was considerably less by the river than by

the proposed canal.

2d A great saving in lockage by the river, there being full ten times at

many locks upon the canal as upon the river.

3d The magnitude of the river exceeding that of the English rivers,

permitting the use of steam to advantage, a species of power more econom-

ical under the circumstances than that of horses on, the canali and less un-
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derstood at the time in its application to river navigation in England than in

the United States.

4th A saving in the entire cost of a towing path on the hank of the river

ahove the reach of floods; an improvement which was indispensable on the

English rivers. ^^^^v^r^C-

6th The population being the greatest, and the business of the country

having already centered to a very considerable extent upon the banks ofthe

river, it would not be easy to divert it from its accnstomed channel. '

6th The lumber which formed the greater portion of the tonnage of the

Connecticut river valley would continue, owing to the cheaper mode of

transit and expense of transferring to canal boats, to be floated down upon

the river.
5^<- ..--^ >:;--.::. ?^.;^;:•^,vv.^.v

7th. The greater speed attainable upon the river with steam as a prop«l* ._
ling power ; being probably double or treble that upon the canal. v

The above with various other reasons were adduced by Mr. J. asconcla- \'
'"

sive in his own mind, in respect to the impolicy of constructing the canal.

The advocates of the project, firm in the belief of the superiority of a ca-

nal to river navigation, and stimulated by the extraordinary success which

attended the first opening of the Erie canal, and encouraged by the opinion

of Clinton, that the Farmington canal would eventually be to New Haven

what the Erie canal was to Albany, became so deeply enamored of the pro-

ject, as to be beyond the reach of argument, and no reasons, however cogent,

could be urged to induce an abandonment of the undertaking.

The result is now known, and it were a painful task to enumerate the

suflfering produced by the hundreds of thousands of dollars lost to its pro-*

prietors and to the world forever, unless the labor expended can be appro-

priated to some profitable use, (a railway for instance,) as suggested in the

paper to which we referred at the beginning of this article. •
'•"

' It is worthy of notice that the canal has proved a total failure, notwith-

standing the improvement of the river for the use of steam, has not been

carried higher up than Springfield, 16 miles below the point where the ca-

nal leaves the river. This again fully confirms the opinion advanced by Mr.

J. in the communication referred to, which we quote as follows, in his own
words. He says: .,,.,. ........ x.. ..•

"Without wishing to arrogate to ourselves kny thing like superior wis-

dom, we will venture to affirm, that if the construction of the canal icere

made a question of expediency, without any reference to the rival project of
improving the river, it could not he answered in a manner sujiciently satis-

factory to warrant engagiiig in its execution^ ,; ; > '^;'>"'".< *
':

' .'

. It was in the same year or shortly after, the publication of the above com-

munication of Mr. Johnson, that he presented his views in a general form n i

as to the relative merits of railroads and canals, while discussing the im-

portance of a railway communication leading from New York city to the

Mississippi valley, and in which he arrived at the conclusion, that ''rail-

ways as a means of inter-communication, possess properties which in many
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situations will render them superior to canals, and that with reference t(r'

the United States, considering how diversified it is with hills and vallies,-^

railways when properly constructed will be found the most valuable and ,

effective, and that ultimately when their merits become better known and

more fally appreciated, by far the greater portion of the inland traffic

and travel will be conducted upon ihem.^^ *

The truth of this prediction, is daily becoming more and more manifest,

and in no instance, perhaps, is it forced upon the mind in a stronger light '-

than in the case of the Farmington canal as compared with the New Haven v

and Hartford railroad, the one of little comparative value to the community,.

a curse instead of a blessing to its proprietors, and on the verge of being J"

abandoned—the other rapidly taking rank among the great great leading i

thoroughfares of the country. ^ ,.

Can any of our friends us furnish with a correct statement of the arrange-

ment of the grades and curves upon the Housatonic railroad, from Bridg-

port to the north line of Connecticut ? We should like also, a similar

statement, relative to the continuation of that line to West Stockbridge in

Massachusetts. , . »;> ; ,: -^ - . v,. .• -,
. i, ^ • • . ^

We extract the following useful tables from Mr. C. El let's report on a

suspension bridge over the Mississippi, at St. Louis. We shall have oc-

casion again to notice this report. . . .; , . ^|r.. ...;. •»-.

Tablk of thb Tenacity or Bah Ihon as given bt Different Expebimentebs.

Names of ex-
perimenters.
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Railroads in iht Stats of New Yor1c. /*•;

Williams^ Register, we understand, will soon be ready for delivery, re-

plete, as usual, with interesting statistical information. We are favored

with the following condensed view of the railroads of this State, prepared

for that valuable work.

RAILROADS IN THE STATE OF NEW YORK.

From the peculiar formation, and situation of the State of New York,

she is the best located of any State, between the upper lakes and the Atlan-

tic Ocean, to be benefitted by a well digested system of railways. The
natural breakwater of Long l>laDd gives to New York the best harbor on

the sea board, with the advantage of two outlets to the ocean, at all seasons

of the year, for the largest class of vessels.

The Hudson river, and its tributary, the Mohawk, are the only streams

that penetrate the Apalachian ridge. These mountains under different

names, extend from the northwest part of the State of Georgia, to the north-

east angle of the State of Maine. The lowest summit of this ridge is at

Rome, Oneida Co., N. Y., 425 feet above tide-water. At Rome, the wa-
ters unite at the old Indian portage, in the Erie canal, and then divide for

the ocean. The outlet in the direction of the St. Lawrence valley, is by
Wood and Fish creeks, the Oneida lake and river, and the^Oswego river

to lake Ontario at Oswego. One of the advantages of the route through
this State is that the distance is only 168 miles from tide-waters at Albany
to the upper lakes at Oswego. It now requires the construction of but 35
miles of railway, from Syracuse to Oswego, to complete this line by rail-

ways to the west.

With the addition of 150 miles from the line of the Oswego railway
along the ridge road, the important port of BufTalo may be reached with
a gradual rise of 140 feet from the Rome level, thus favoring the descend-
ing trade to the Hudson, with an average of less than 2 feet to the mile.

To reach lake Erie from Boston, by the Massachtisetts " Western rail-

road" via. Worcester, Springfield, Pittsfield and Stockbridge, and from
thence by Albany and the valley of the Mohawk, the distance is 517 miles.
The grades in Massachusetts to enter this State at the Cannon Gap, run
up to 80 feet in the mile, to pass the summit (1440 feet,) near Pittsfield.

This road is in operation from Boston to Springfield, on the Connecticut
river; from that point to the State line of New York, it is under contract,
and will be completed by the spring of 1841. From the long wharf in
Boston to the Hudson river, this line of railway will cost 86,500,000. The
State of Massachusetts has loaned its credit for $3,300,000, towards the
prompt completion of the Western railway, to perfect the long desired ob-
ject of Boston—a direct trade to the west, through the valley of the Mo-
hawk, to exchange her manufactures, oil and fish, for our breadstuflfs, pro-
visions, including the whole trade of the west. The great distance from
Philadelphia to the ocean, by the Delaware river and bay, with the ob-
structions by ice, has made that place tributary to New York, since the
construction of the Camden and Amboy railroad. The amount Philadel-
phia has paid us as factors and importers, for an early selection of our
goods, has been amply made up to her, by the fostering care of her legis-
lators to secure a line of railroads and canals to the valley of the Ohio.
This line has to pass the Allegany mountains at Hollidaysburg, with ten
inclined planes, on each side of the ridge, at an altitude of 2397 feet above
tide waters.

With this difiicult and mixed line of railways and canals, the State of
Pennsylvania takes a large share of the early transportation from New
York,nand Philadelphia has the advantage of the sales of a large amount

2
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that should he made in the city of New York. A barrel of flour coKs

(1840) $1 55 transportation from the Ohio river to Philadelphia, the boun-

ty of twenty cents paid by the State taken into consideration. The rail-

way from Baltimore through Maryland to Wheeling, on the Ohio, has to

surmount an elevation of about 2500 feet ; neither the line by Baltimore

or Philadelphia, can successfully compete with the southern and northern

railways of New York. .

The southern or New York and Erie railroad, starts from Tappan, now
called Piermont, on the Hudson river, 25 miles from the city hall ; it pass-

es through the southern tier of counties by Goshen, Binghamton, Owego,
Elmira, and Olean to Dunkirk, on lake Erie. The distance by Judge

Wright's report, to Dunkirk is 508 miles. The grading at each termina-

tion of the road is under contract, and nearly completed ; there are under

contract 222 miles, on the following parts of the road
;
Hudson river to

Middletown, Orange co., 55 miles—section on the Delaware, 40—Bing-

hamton to Hornellsville, 117—western termination, 10. The grades since

the first surveys, have been reduced to 60 feet to the mile, and the distance

shortened 25 miles, by a survey made by E. F. Johnson, Esq. The inclin-

ed planes at the Hudson river and lake Erie, have been dispensed with,

and the line much improved by recent surveys. The importance of this

railroad to the southern tier of counties, is easily seen, when it is taken

into consideration that it will connect the city of New York with the coal

and iron regions of Pennsylvania ; with the Allegany river at Olean point,

and with the Genesee valley canal at Olean point, also the Chenango ca-

nal at Binghamton. This road is advantageous to the State, to develope

the resources of a rich agricultural and dairy district, with one unbroken

line, and under one charter, from Piermont (or Tappan) on the Hudson
river to Dunkirk, on lake Erie. The cost for a single track, owing to the

cheapness of lumber, and other favorable circurastanses, may be estimated

at $6,000,000. The State passed a law in J 837, to furnish $3,000,000 to-

wards the construction of this road, in the ratio of dollar for dollar—as the

company expended $100,000, they are entitled to receive a like turn from

the State. Under this law they have received $400,000. A law has pass-

ed the present legislature, to grant the company in the proportion of $2 for

$1, they shall expend in its construction, on the pledge of the road as se-

curity, for the interest and principal of the loan.

• The northern or middle line of railway to connect the city of New York
with Buffalo, in one unbroken chain, from the city hall, by Albany, Troy,

Utica, Syracuse, Auburn Rochester and Batavia, consists of 9 separate

companies. A short sketch of the several companies, will convince the

most skeptical, that there is no route from the seaboard to the valiies of the

St. Lawrence and Mississippi, that can compete with this line, when it is

stated that from Buffalo to Albany, it gradually descends to the Hudson
river, at the average rate of 2 feet to the mile. From Albany to New York
the road passes through the eastern parts of the counties of Rensselaer,

Columbia, Dutchess, Putnam and Westchester, to the Harlem river, with

no grade on the whole distance to exceed 30 feet to the mile. The summit
east of the Hudson is situated in the town of Nonh East, in Dutchess co.,

25 miles from the Hudson. At this point it is 769 feet above tide water.

This is less by 300 feet than the lowest summit from the Atlantic to the

valiies of the St. Lawrence and the Ohio, with the exception of the passes

through the Highlands and at Little Falls, by the Hudson and Mohawk
rivers. It has been previously stated, that on this line west of the Hudson
river, that the elevation at Buffalo (with no great intervening obstacles) is

565 feet above tide waters. It is estimated that trains of 200 tons of goods
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can be carried over this road, at the rate of 10 miles per hour, with the same
ease that 101 cars have beeg drawn by one engine, over the Philadelphia:^

and Reading railroad, loaded with 307 tons of goods nett, (exclusive of cars

engine and tender,) at the same rate of speed.

The roads on the northern line, under the several charters, are as follows:

The New York and Harlem railroad Co., was chartered 1831 ; the road

is 7f miles long from the city hall to the free bridge over the Harlem river.

At this point it is designed to connect this road with the New York and Al-
bany railroad. The Harlem company after encountering many difficulties

have completed a double track nearly the whole distance to the bridge oa
the Harlem river, at the end of the 4th Avenue. The company has over-

come obstacles in rock excavations, tunneling, and embankments, unequal-

led by any road in this country, or in Europe, for the same distance. The
two tracks with depots, fixtures and motive powers, it is stated, have cost

$1,100,000. ',/ .:;:m/v;^.V; ^ -^^v.^^4:
The receipts for the year ending the 1st April, 1840, were $104,501 50. ^r

Since its completion, 3,810,000 passengers have passed over it, to the

-

great accommodation of the public. The officers of the company are

Sam'l. R. Brooks, Preset. ... Thos. A. Emmet, Vice Pres't. :U

Thos. Sargeant,
i^-'^'"-';^':^^ Isaac Gibson, " V

Samuel Meredith. •;y={::P-j :Jv^ - William P. Hallett, ^^ ' '1 '

Shepherd Knapp,
;

?v^;^ ^ ' David Banks, ^ 7 > s
Henry Erben,

;
{r ^k ;

'^^ Henry Yates, '^-.i:V\,'-.''\.y-{'-^^4.

John V. Greenfield, >^>?'>%; r John Ward, Directors, '^'fi. *Y;

The charter of the New York and Albany railroad was granted in 1832 •

and the compauy was organized in 1838, with the following directors : ^
'S

Chas. H. Hall, Pres't. Jacob Harvey .^,:. .,:^%
Jonathan P. Hall, . ^v v ^ ^ Isaac Adriance, y' v

''

John Harris, ^ -'v;^ ^V^-^^''^^^^^^ T. Merritt, ;? ^
;'' / .; ^

Lewis G. Morris,^ r vi:^' :^ -^i; "^ Fras. Barretto, ' :

' -
- ^

Jos. W. Tomkins. '5;:^;^^:; Jonathan A. Taber, ^
•^:i: <.,:\$l-

Jonathan Aikin, . a^^^ /c^'V^-*^ Gouverneur Morris, - ^

•• ^^

Benjamin Wright, / l:-' ^v^ ;

" Jos. E. Bloomfield, Commissioner.

The recent surveys of this railroad, made under the direction of the
Commissioner, Jos. E. Bloomfield, have resulted in the discovery of a route
entirely within our own State, on which no inclined plane, or tunnel is ne-
cessary. The spur of hills or branch from the Highlands, extending into
Vermont, is passed by a remarkable level valley, formed by the Croton ri-

ver, the Oblong and Clive creeks ; with no grade from the Harlem river to
Albany that exceeds 30 feet to the mile, and it is remarkable that the dis-

tance from the city hall to Albany, 147 miles and 71 chains is less than
by the Hudson river.

There are two summits, one in Westchester, the other in Dutchess co.

769 feet above tide water. Proposals have been made to the company to
construct this road in thirty months, (exclusive of right of way ceded to a
great extent,) for the sum of $2,450,000 including 10 engines and cars to

operate the road. The first section has been put under contract up to Wil-
liams* bridge in Westchester at less than this average per mile.

The next link in the line is the Mohawk and Hudson railroad, extend-
ing from Albany to Schenectady 15| miles. This road was one of our
first experiments, and cost $1,100,000, upwards of $70,000 per mile for a
double track ; it has two inclined planes, entirely unnecessary. These
will be dispensed with, as well as on the new road the city of Troy pro-
poses to build from their railroad bridge over the Hudson at Troy to Sche-

V-
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ncctady. The distance 15 miles, and no grade to exceed 60 feet, to descend

to the Hudson. From Schenectady to Uiica, the distance is 78 miles. This •

road owing" to its being located by law on the north side of the Mohawk *

has cost $1,540,000 for a single track, with 20 miles turnout in the centre;

jt now divides 12 per cent, per annum, with a yearly increasing surplus.

This income is derived from passengers and conveying the United States

mail. By a singular policy of the Slate, this road has been confined to

the transportation of passengers, although the public have repeatedly pe-

titioned to the legislature to permit the company to carry freight, paying

therefor, into the State treasury the same tolls as charged on the Erie canal.

The company have finally been permitted to carry extra baggage, for pas-,

sengers, provided no charge is made therefor by the company. .*

The variety of manufactured cotton and woollen goods in Oneida co.,

and on the route, with the raw material of cotton from the new crop, re-

quired from the seaboard, after the closing of the Erie canal .renders it

very desirable that this Utica and Schenectady railroad Company, should

have permission to carry freight on paying canal tolls to the State Treasu-

ry and thus greatly accommodate the public. It can be no injury to the

trade on the Erie canal, or the revenue of the State, but will tend to re-

lieve it, at its most crowded point.

The Utica and Syracuse railroad, next in order, is 53 miles long with a

single track built partly on piles ; it has cost $900,000. From its com-
pletion with a single track, (July 3d, 1829) to the 1st. Jan. 1840 this road

received from passengers and the U. S. Mails $117,614 and has realized

anett revenue for the first six months of 10 per cent. A charter has been

granted to construct,',a railroad from Syracuse to Oswego onhake Ontario,

a distance, with easy grades, of 35 miles. This road has been surveyed

during the last season and it has the advantage (to travellers to Clueenston,

Lewiston and Kingston) of afTording them an opportunity of sleeping in

the Steamboats on Lake Ontario. On the construction of the "Western
railroad" through Upper Canada from Hamilton to the Thames river and
Detroit, this line of railways and Lake navigation will be an important

thorughfare lo the west and north west with rest at night in steamboat.

The main road is completed from Syracuse to Auburn a distance of 26
miles at the cost of $460,000 ; it is considered one of the best on the line

and is productive to its stockholders. The Auburn and Rochester railroad,

passes some distance south of the Erie canal, through the flourishing vill-

ages of Geneva and Canandaigua a distance of 77 1-2 miles. This line

is represented as 24 miles longer than the route through Lyons.
^

Thirty miles of the road, between Rochester and Canandaigua will be
graded this year. The road is estimated to cost $1,250,000 and with the

aid of the Slate the whole line may be completed at the close of the year

1841; it passes through a rich AgricuUural district; the granary of the

State of New York.
The Tonawanda (or Rochester and Batavia) railroad has been finish-

ed to Batavia, at an expense of $400,000 for 33 miles. Attica lies south
of Batavia 1 1 miles, thence to Buffalo the distance is 30 miles, A charter

has been obtained to make a road from Attica to Batavia. From Batavia
to Buffalo by the direct route the distance is 34 miles. This line, from
Rochester to Buffalo, 67 miles, is so near a straight line that it only diverges
5 of a mile to pass by Batavia. The ground for the construction of this

road to Buffalo has been granted (from Batavia to BuflTalo) to an enterpris-

ing company. They have surveyed and located it with the intention of com-
pleting it as soon as the Auburn and Rochester railroad is finished.

From this view it will be perceived that the Northern Line of railroads
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from the City Hall New York, to Buffalo, can be located near the Erie

canal, on a very level route, with a distance not to exceed 440 miles, and if

extended from Buffalo to Dunkirk, (40 miles, for which a charter has been

granted,) the distance will not exceed 480 miles. Off from the mainline

we have the Ba^tt/o and iVia^ara railroad extending from Buffalo by

Black Rock to Niagara Falls, 23 miles, at the cost for a single track on

wood, of Si 10,000. The Lockport and Niagara Falls railroad extends

from Niagara Falls by Wheatfield and Cambria to Lockport, distance 20

miles, capital 8 1 75i000. The ilocA«5^<jr railroad descends from Roches-i

ter on the east bank of the Genesee River 255 feet to the port at the mouths
of the river—cost $30,000.

In addition to the above we have the Rensselaer and Saratoga railroad

(from Troy to Saratoga) distance 21 1-2 miles, cost $450,000. The Sche-

nectady and Saratoga railroad distance 23 1-2 miles cost $277,237 tor a"

single track. Both these roads have been in successful operation for several

years. An extension of this line has been surveyed and located from Sara-^

toga to Whitehall, distance 43 miles, to connect with Lake Champjain.*

A report has been made to the present Legislature 1840 to extend the"*

Troy and Saratoga railroad to the sources of the Hudson river,(in the

place of a canal,) thence by Long Lake and Racket river to Ogdensburgh.
This road will open for sale 500,000 acres of land, belonging to the^

School Fund.
The Ogdensburgh and Chanplain railroad by Malone and Plattsburgh

has been surveyed by Edwin F. Johnson Esq. under the direction of a law
of the State. The length is ]22 miles, estimated cost $1,451,805. There
is another line for the same road, with nearly the same distance examined
by Mr. Johnson by the river Au Sable, less exposed to the frontier.

The foregoing presents the three great lines of railroads, introduced by'

Gov. Seward in his first message to the Legislature, as important to con-

nect the vallies of the Mississippi and St. Lawrence with the city of New
York. Indivdual enterprise by the Brooklyn and Long Island railroad

Companies has constructed a railroad on Long Island from Brooklyn, by
Jamaica, to Hicksville, distance 27 miles at a cost of about $800,000.

This road is designed to connect the city of New York (by Greenport,
at the east end of the Island, thence by the Sound and Stonington railroad)

with Boston.

The following are the detached railways from the main lines, completed
and in the course of construction, in addition to those already named.
The Catskill and Canajoharie railroad is 78 miles long, the first 22

miles are graded and the rail laid down. With the aid of the State, it is

expected to complete this road and connect it with the Hudson and Berk-
shire railroad by the year 1842, the estimated cost is $1,200,000. This
road will save some 30 miles between New York and Utica and strike the
Hudson below the Overslaugh, at Catskill.

"* The Hudson and BerisAire railroad has been a year in successful opera-
tion, carrying, besides passengers and merchandize, large blocks of mar-
ble for the Girard College, Philadelphia, from W. Stockbridge to the city
of Hudson, 33 miles, also a variety of manufactured articles from Berk-
shire county to the Hudson river.

This road intersects at the New York State Line the Great Western
railway of Massachusetts. The distance from the city of New York via.

Hudson to Boston is 302 miles, by the N. Y. and Albany railroad the dis-

tance will not exceed 290 miles. The Ithaca and Owego railroad is 29
miles long, it connects the Erie canal and Cavuga Lake with the Southern
railroad at Owego. This road is completed and in succesful operation

j
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it has had the aid of the State to the amount of $300,000. A very impor-

tant railroad has recently been constructed from the coal and iron mines of

Blossburgh in Pennsylvania by Corning in this State, to the Chemung
canal and Seneca Lake, thus forming the connection of our salt and plaster

regions with the iron and coal districts of Pennsylvania. When this line

is extended from the outlet of the Seneca Lake and Erie canal to Sodus
Bay, by the Ship canal (in the course of construction) the city of Phil-

adelphia will have a communication with the Upper L^kes and the Can-
adas, through the State of New York which her citizens have long desir-

ed to accomplish. t;

The Albany and West Stockbridge railroad although not commenced,
yet froih the unanimity with which the citizens of Albany have voted to

issue the stock of the city, for 650,000 to construct this road, thereby to

connect themselves with Boston, it will soon be in progress. The pledge

given to Boston on the part of Albany to construct this road, on the comple-

tion of the Western railroad of Mass., places the construction of the Al-
bany and West Stockbridge railroad beyond a question. It should prompt
the immediate construction of the New York and Albony railroad to pre-

serve a share of the New England business, that now centres mainly in

New York with our auctioneers and jobbers. Boston, with the advan-

tage of a continued line of railways from her long wharf, by Albany to

Buffalo, to Oswego and Lake Ontario will command a large Western
trade.*

Mr. Cunard is about establishing a line of steam packets from Boston
to England, when the trade of Mass. and the other New England States,

it will be perceived, will render the construction of a railway from New
York to Albany and Troy, a measure of the first importance. If neglect-

ed, the Western railroad of Mas.sachusetts will divert a large share of our

Breadstuffs " to Boston," to be exchanged with the best customers for her
manufactured cottons and woollens and the great variety of maufactured
anicles now sold principally, in the cities of New York and Philadelphia

for the West. The limited period of 7 months the Erie canal is navigable,

with the Hudson river closed from Dec. on the average to the 17th March,
render the construction of railroads indispensable to New York, to afford

her customers a quick conveyance for their goods at all seasons of the

year. J. E. B

The memorial of Gen. Graines to Congress, has been for some time

upon our table. Its merits, however, are such as are not likely to be lost

by keeping. We shall give such portions as are calculated to interest our

readers.
"?.

TO THE SENATE AND HOUSE OF REPRESENTATIVES OF THE UNITEp
STATES OF AMERICA, IN CONGRESS ASSEMBLED.* the memorial of
Edmund Pendleton Gaines, Major General in the Army of the Uni-
ted States, commanding the Western Division, respectfully showeth,
that—
Believing the Federal and State Constitutions guarantee and consecrate

to every free citizen capable of bearing arms, the right and duty of parti-
cipating alike in the civil and military trusts of the republic—solemly re-
quiring the soldier to exert his every faculty " inpeace to prepare for war.^^

* Since the foregoing waa written, eastern capital has agreed to cash the Albany citv
bonds, and construct this road. Messrs. Mc Neill and Whistlsr are preparing to put tba
whole line under unmediate contract.

.- « t- ««.
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80 that on the recurrence of war he may be well qualified to fight the bat-

tles of his country in the greatest possible triumph, and at the least possible

coat of blood and treasure—requiring him, moreover, to study and respect

her political and social institutions; and requiring the statesman to disci-

pline his mind for the state and national defence, by adapting his civil acta

and occasional military studies to the purposes of the national defence and

protection, as well against foreign enemies in war, as against the home in-

cendiary and other criminal offenders in peace ; thus rendering the states-

man & soldier equally familarized with their common kindred duties of self-

government and self-defence ; by a knowledge of which our Independence

was achieved, and without which this inestimable blessing cannot be pre-

served—your memorialist, a native Virginian, a citizen of Tennessee,

schooled in her cabins and her camps to the profession of arms, has, with-

in the last seventeen years matured a System of National Defence, to which

he now respectfully solicits your attention and support : a system of na-

tional defence whicq the late giant strides of invention and improvement

in the arts, have rendered indispensable to the preservation of uniov : a

system of national defence which recommends itself peculiarly to the

Central, Southern and Atlantic States as well as to those of the North and
West; as it assures to our insolated central States of Tennessee and Ken-
tucky, and to all the Western States of Ohio, Indiana, Illinois, Missouri

and Arkansas, in peace, commercial advantages equal to those enjoyed by
the most favored Eastern Atlantic or Southern States—and inwar^ giving

to the disposable fighting men of these Central and Western States the in-

estimable privilege of flying with unprecedented certainty, celerity and
comfort, to any of our vulnerable sea ports, to aid our brethren of the bor-

der States to repel the invading foe: and to accomplish this essential duty
in one tenth part of the <m«, and one tenth part of ihe expense, ihaX would
attend such an operation over our present bad roads. , ; : i

But above all, to accomplish these great and good objects by means that

will more than double the value of our State and National Domain
; and

without expending a dollar that may not be ensured to be replaced in the
public coffers in from seven to ten years after the completion of the work
here recommended.
Your memoralist is admonished by the universal employment of Steam

Power, and its applicability to every description of armament hitherto

moved upon the sea by wind and canvass, or upon the land by animal pow-
er, that an epoch is at hand, in which the art of war, in whatever regards the
attack and defence of sea ports, has undergone an unparalleled rerolation.

Hitherto the transition /r(?w peace to tear, between neighboring nations,

though sometimes sudden and unexpected, was usually preceded by some
significant note of preparation not easily mistaken

; and after the actual

commencement of hostilities, there were frequent opportunities and ample
time for the belligerents, and more particularly for the nation acting upon
the unerring principle of self-defence, to complete the work of prepration
for war, before the work of destruction upon her principal sea port towns
had been begun by the invading foe. Hitherto the enemy's fleets were to

be seen for weeks, often indeed for months in succession, '• standing off and
on," waiting for suitable winds and weather to enable them to enter and at-

tack the destined port, and then in case of accident, to carry them safely
out again : winds such as could never be calculated on with any thing like
certainty. Hence the great and unavoidable delay in the attack by fleets

propelled by wind and sails, has often enabled the people of the threatened
sea ports to throw up works of defence—and after slowly marching their
interior volunteers and other forces, at the rate of 20 miles a day, they
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would in time be so well prepared for action, that the menacing invaders

have but seldom ventured to attack places of much importance; but have

usually condescended to vent their prowess in a petty border war against

villages and private habitations : as upon the Chesapeake Bay and th«

Georgia sea coast in the war of 1812— 13— 14.
^ d

If the obvious effect of steam power in the rapid movement of every

thing to which it has been applied around us, has not been sufficient to

convince us of the expediency and transcendant advantages, in war and

in peace, of the proposed immediate work of preparation by steam power,

to guard against the incalculable disasters that must otherwise attend the

sudden out-break of war with any of the great nations of Europe able to

send against us even a small fleet propelled by steam power, it would seem
obvious that the late naval and military operations in the harbour of Vera
Cruz were sufficient to prove clearly, that to bring a hostile fieet inbide

the breakers of a sea port of the country invaded, and within the desired

range of the best of cannon and mortars for red hot shot and shellsoi one of

the strongest castles in America, was the work of but two hours ; and that

the utter destruction of that castle by three small ships of war required

but four hours more.

To provide for the defence of our sea ports—and thus eflfectually to ob-

viate the possibility of a fjudden calamity like that which has befallen the

castle of San Juan de Ulloi, and to enable us to repel by the agency of

steam power every invasion suddenly forced upon us by fleets propelled by

steam power, I now submit for the consideration of the Notional Legisla.-

ture the project and explanatory views which follow :

Art. I. JFloating Batteries—for the defence of the sea ports and har-

bors of the United States : . ja/^

Sec. I. Your memorialist proposes the immediate construction of from

two to four large Floating Batteries for the defence of each navigable pass

into the Mississippi river; and from two to five others for the defence of

every navigable inlet leading into any of the prircipal sea ports of the

United States. Each floating battery to be from 200 to 300 feet long, and

from 90 to 150 feet wide—the bottom to be as nearly flat as the best tested

principles of naval architecture will allow, consistently with the great

weight of timber and metal to be provided for, with the requisite facility of

the movement that will be required over shoal water. Each floating battery

to be secure 1 in the bottom and sides with copper sheeting and copper or

iron bolts; and on the upper parts, e.xposed to the enemy's shot and shells,

with the thickest sheet iron, and iron bolts—and otherwise made capable of

sustaining a heavier broadside than the largest of our ships of war is ca-

pable of sustaining ; to carry from one hundred and twenty to two hundred
heavy cannon—say long 24 and 32 pounders, with some 80 pounders for

carrying hollow shot, together with some mortars for throwing shells ;
with

a furnace for heating red hot shot for illuminating: the enemy's fleets and
transports. Each floating battery to have state rooms for the comfortable

accommodation of from 600 to 1000 men, with store rooms for all the mu-
nitions of war requisite for that force for six to eight months service. Each
floating battery to be attended and propelled by such number of tow boats as

the exigencies of the service shall from time to time demand—to be perma-
nently stationed in each harbor in time of peace: and in war as many tow
boats'to be chartered as the commanding officer may deem necessary to

Tender the floating batteries in the highest degree efficient : as in war tow
boats will seldom be needed for the merchant service, an ample supply of

them, particularly in our large sea ports, may be chartered on moderate
terms; for example, in the harbor of New Orleans it is believed thtt 12
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tow boats, with several steamboats having the best of engines to be con-

verted into tow boats, would be thrown out of employment during a state

of war. These could be usefully employed in the United States service,

in aid of the public tow boats and floating batteries. But should this re-

liance be deemed unsafe, we can leadily adopt the obvious alternative, of

having each floating battery supplied with two tow boats of great power,

as in war they would be needed near the batteries, ready to wield them in the

event of an attack, and at other times to act as tenders, in supplying them
with men and munitions of war. In a state of peace the floating batteries^

it is believed, would require but one tow boat each, excepting when em-
ployed in deepening the ship channels ; a work which may be accomplish-

ed with the moot perfect ease, and to any desirable extent, wherever the

bottom of the channel consists of mud and sand, as in all the outlets of the

Mississippi. This important work will be done by attaching to the bottom

of each floating battery a frame work of ploughs and scrapers of iron,

made to let down and raise up at pleasure, according to the hardness or

softness of the clay and sand, or mud, of which the bar, or bottom of the

channel may be composed. If very hard or tough, the ploughs and scra-

pers might not break up and take off more than two to four inches in depth
at one movement ; but where the bar is composed entirely of soft mud, as

that at Balize and the N. E. and S. W. pass have often been, from four to

six inches in depth it is believed may be carried off at once—wherever the

bar is very narrow, and in the immediate vicinity of very deep water
which would be the reservoir, or place of deposite to which the mud and
sand would be removed. But in a state of peace, when the batteries should
not be employed in deepening the ship channels, their extra tow boats

mig[ht be advantasfeouslv employed in the merchant service.

5- But it has been contended by men of high pretensions in theory, if

not in the practical science o{ war, that, in place of the floating batteries

here proposed as means of harbor defence, we should direct our attention

mainly to the construction of steam ships-of-war. In reply to this theoret-

ical suggestion, it is only necessary to say that we must, indeed, ultimately

have steam ships-ofwar, or we must give up the whole of our foreign com-
merce; but if we desire to preserve our sea ports and commercial empo-
riums, we must have for their protection ^oa/z7i^ batteries—which consti-

tute, in the present state of the arts, the natural link in the great chain of
national defence, between the land and naval means of service: and as these
floating batteries are not designed for going to sea (excepting near our ports

and harbors in calm weather) they properly belong to the land service.

—

The fict that our sea ports are rendered more than ever liable to sudden
and unlooked for attacks by fleets propelled by steam power, renders it all

important to their security that our means of harbor defence should never,
even for a single day, be left exposed to an assault, when that assault may,
in all human probability, result in the destruction of one of our most vital

points of military and commercial operations. If, however, steam ships
of war should be preferred to the proposed floating batteries, a solemn act

of congress should be passed, forbidding any officer from removing them
beyond the immediate vicinity of the harbor to which they may be assign-

ed
; as it must be obvious that our sea ports cannot be protected without

every requisite means of protection are held ready for action within our
harbors, respectively. The floating betteries, it is believed, will cost but
little more than the timber, iron, copper and other materials for their con-
struction, if they are built as they should be, by the troops intended to de»,c

read them, aided by some ship carpenters to give tberft tight bottoms.
^•

3
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6. With three to five of the proposed floating batteries placed In the form

of a crescent across the Mississippi river, with the concave side of the

crescent down the river, and this curved line of floating batteries flanked

by a small temporary fort on each bank of the river, so as to bring the

cannon of each fort or battery to bear on any fleet or vessel ascending the

river from the sea, we should be certain thus to give each of the enemy's

leading vessels a double cross-fire, raking them in front and on each side

: at one and the same time; with several of our heavy guns from each one
' of our floating batteries and adjacent forts with red hot shot—a description

of defence which would to a certainty, in 99 cases out of 100, be fatal to

any fleet that could possibly be brought against our line of batteries. But

to make assurance doubly sure, we could have our floating batteries occa-

sionally connected together by chain cables and chevauz de frize, »vhich

might sometimes bring us in close contact with a daring foe, as Nelson or

our own Decatur and Perry were, in the mode of attack which character-

ized those chivalric naval commanders. But the contact thus produced

Would ensure to us the moral and physical effect of our eflTorts being in self-

defence, with the superior strength of our batteries, bulicarks and weight of
metal—advantages which we should enjoy from the moment the invading

foe comes within the range of our long and heavy cannon, until he finds

himself entangled in, and arrested by our chevnux de frize—where the

contact would be so close as to enable us to throw into his ships hand gren-

ades and incendiary shells, with an occasional supply of heated steam

;

whilst our own batteries would be preserved from a similar annoyance by
their superior width, strength and peculiar structure of their upper works,

which are proposed to be secured by sheet iron of immense thickness; a
description of work which it is believed could not be so effectually applied

, to vessels of any thing like the ordinary model of ships of war desinedfor

sea service.

But again—"to make assurance doubly sure," we should not risk such
places as New York and New Orleans—by far the most vital and in a civil

and (the latter more especially) in a military point of view, the most im-

portant sea ports in America—without at least two curved lines of defence,

one at or near the entrance of the harbor, and the other at the next narrow,

strong, interior point, fortified as above suggf sted, with the curved line of

floating batteries flanked by a fort on each side of the river or channel ; for

example—for the harbor of New York, the Narrows—iind for the Missis-

sippi, /«W5 .^acA:507i and St. Philips. • • * •

8. So much for their uses in a state of war—then on the return of peace
when the most expensive fixed fortifications are absolutely useless, and
moreover, a heavy burden to the country to keep them in repair, floating

batteries will be usefully employed asbarri^cks and hospitals; and in deep-

ening the channels, liable to be filled up by clay, and loam, and sand, as

those at the mouth of the Mississippi river are often filled up. As floating

barracks and hospitals, the proposed batteries would be of essential benfit

to the service every where, inasmuch as the outlets of our rivers and sea

ports are generally healthy positions ; and they will form the most appro-

priate asylums for our convalescent or slightly disabled soldiers or seamen

;

most of whom will render essential service in preparing fixed amunition,

and in the instruction of the young and inexperienced, and in holding them
ready for action ; above all, in a state of peace the proposed floating batte-

ries will be of immense utility to the service for all purposes of military

schools, to which the aspiring youth of our country of the community will

gladly repair, for the attainment of military knowledge, where it can be
acquired both in theory and in practice^ and where its stvdy and practice
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will be rendered most delightful and praiseworthy by the simple process of

the students rendering immediate and important public service in return

for the public instruction received by them. The military education of

our youth should commence at the age of sixteen, and be completed at the

age of twenty-one, or twenty-two. If our youth are educated upon float'-

ing batteries at the entrance of our harbors, near the Balize, Sandy Hook
or the narrows ; otherwise, if the youth of each Atlantic or southern State,

are educated at the entrance of the principal seaport of such State, the gra-

duate after finishing his education would have the proud satisfaction of ex-

hibiting to his parents or guardian, on his return home, the gratifying evi-

dence of his having performed five years honorable service, while acquir-

ing attainments qualifying him for a high

—

perhaps the highest—command
in the army : attainments, too, tending to qualify him in no small degree for

the highest stations recognized by the free institutions of our country

;

and Exonerating him forever after from any other than mere voluntary

service. • • • • ,v-^-.;;^..,..^: • ^_:^^,-^f.:-^,^

Art. II. So much for Floating Batteries and their uses in peace and in

war. Let us now proceed to consider the all important kindred measure of

Railroads, for co-operating with the proposed floating batteries, and perfect,

ing the promised system of national defence.

Sec. 10. We propose the immediate location and construction of seven

railroads, to extend from the two central States of Tennessee and Kentucky
to the seven grand divisions of the national frontier, as suggested byaplaa
embraced in the accompanying diagram, viz: >• <;:^ '*'.::

' First— One principal railroad from Lexington, Ky., to Buffalo or Platts-

burg, N. Y., with branches to Detroit, Albany and Boston.

Second—One principal railroad from Knoxville, Ten., to Norfolk, Va.,

or Baltimore, Md., with branches to Richmond, Va., and Newbern, N. C,

Third—One principal railroad from Memphis Ten., to Charleston, S. C,

or Savannah, Ga., with branches to Milledgeville, Ga., and East Fla.

•^ Fourth—One principal railroad from Louisville, Ky., to Mobile, Ala.,

with a branch to Pensacola, Fla. ->;y '-^ I* v>^-- "" ^^

Fifth—One principal railroad from Lexington, Ky., via Nashville, to

New Orleans.

Sixth—One principal railroad from Memphis, Ten., to the Sabine ridge
with branches to Fort Towson and Fort Gibson, Ark.

Seventh—One principal railroad from Louisville, Ky., or Albany, Ind.,

to St. Louis, Mo., and thence to the Missouri river north of the mouth of
the Big Platte, with branches from Albany, Ind., to Chicago; and from
the north west angle of the State of Missouri to the upper crossing of the

river Des Moines.

11. These seven great arteries or principal railroads here enumerated
will each be from 500 to 700 miles in length (averaging 600 miles) mak-
ing altogether a distance of 4,200 miles, and the average cost of locating

and constructing them is estimated at $15,000 per mile, amounting alto-

gether to the sum of $64,000,000— provided they are located and con-

structed by the army of the United States : the railroads to be of the most
substantial kind, each having a double track. The whole work to be com-
pleted by the authority and at the expense of the United States: provided
that on its final completion it shall revert to the States in their sovereign
and individual capacity—each State to retain, forever, the right of proper-

ty in and to all of such section or sections of the said railroads, with all

their appurtenances, lying or being within the territorial limits of such
States, respectively—upon the single condition that all troops, whether
regulars or volunteers!, in the service of the United States, with their ran*
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nitions of war, together with the mail, shall be transported forever upon
these railroads, free of expense to the United States. .^:

12. Without attempting to enumerate all the benefits to be derived from

the proposed railroads, in peace, as well as in war—benefits which are for

the most part too generally known to require any particular notice here

;

—(and others, certainly of very great value, can only be conjectured, inas-

much as they are to some extent invisible, and to be developed principally,

it is believed, by the excavations necessary to complete the graduations of

the basis of the work through the vast regions of mineral wealth over

which its various lines will extend, where accident has hitherto led to the

discovery of a sprinkling of gold, with millions of acres of the richest

iron and lead ore and coal, together with copper and other valuable miner-

als ;)—your memorialist will here concisely advert to the principal bene-

fits which the military aspect of the proposed work promise, and conclude

with a notice of such advantages as must immediately result to the army
to the several States and the Union, from the organization and employ-
ment of the national regulars and volunteers as operatives upon the work.

13. The principal advantages to be derived from the proposed railroads

in a military point of view.

In a state of war they will enable us to transport the military men and
munitions of war of the two central Slates of the Union, and of all the in-

terior districts of the twenty-four border States, to the seven grand divisions

of the national frontier, without animal power, in one tenth part of the

time and at one tenth part of the expense that the movement would cost in

the present state of our bad roads. The proposed railroads would thus

enable us to obtain more useful service in war from ten thousand men, by
the increased rapidity and safety of their movement to the point of attack

chosen by the invading foe, than without railroads we could obtain from
an army of one hundred thousand men, marched upon our common roads;

as, in addition to the saving of time, which in war is power, and healthy

and life, and money we shall save our citizen soldiers from what they usu-

ally deem the most irksome and insupportable afflictions and privations at-

tending their tours of military service : we shall save them from long and
tedious marches, and from the still more trying scenes of a long continued

delay in camp, and the consequent painful separation from wife, children,

friends and business. On the contrary, after being assembled and prepared

for action, we shall fly to meet the invading foe at the rate of 250 to 300
miles in 24 hours—taking with us every desirable necessary of life for

the preservation of health, activity and personal prowess; so that when
we meet the enemy, we shall enjoy every desirable advantage in every con-

flict, in most of which we cannot but be successful ; and in place of the

usual campaign of three, six or twelve months of distressing service, we
may reasonably calculate on being conveyed, with every desirable supply
from the central States to the frontier, in the short space of 50 or 60 hours
time, and of meeting and beating the invading foe, and returning to our

homes in a few days, or at most a few weeks more. Hence the great utili-

ty of the proposed railroads in a state of war; and then, on the return of

peace, when our 60 millions of dollars worth of fortifications, and armo-
ries, and arsenals, and ships of war are worse than useless, for any of the

purposes of peace, and a great and constant expense to repair and replenish

them in order to hold them ready for another war; then, our railroads,

taking, as they must take, precisely the direction that the commerce of our
country takes— from the seaboard to the central western States, will, when
turned to commercial purposes, produce a revenue to the States that own
Ihero, that will be more than sufficient to replace, in seven years time»



The President Steam Ship. "^'.. 21

every dollar expended in their construction ; and forever thereafter pro-

duce a revenue sufficient for the support of all the State governments, and

to pay for the education of every orphan child in America. The propos-

ed railroads will do more—they will form ligaments of union more povi^-

erful than bulwarks of adamant, or chains of iron or gold, to bind the

States together in perpetual union. In designating the military men of

the central States of Tennessee and Kentucky, as the disposable force of

the nation, we have reference to the fact that this force is rendered disposa-

ble by the central position of these two States—they having no frontier to

defend ; whilst the forces of all the other twenty-four States are rendered

local forces, and not disposable, by reason of their being all border States

—the boundary of each extending to the frontier ; and therefore, having

frontier of their own to defend, they are thus rendered local, not disposable.

14. Organization of the regular forces and operatives to be entrusted

with the location and construction of the work. l : T?-^r

One Major General ; one Adjutant General, with seven assistants; two

Brigadier Generals
;
seven Surgeons, with 28 assistant Surgeons ; and 28

chief artificers, or scientific mechanics; seven regiments ; each regiment

to consist of one Colonel, two lieutenant Colonels, four Majors, one Adju-

tant and one Quartermaster, two sergeant Majors and two quartermaster

Sergeants, with ten companies—each company to consist of one Captain,

two first Lieutenants, two second Lieutenants and two Cadets, with one
quartermaster Sergeant, one orderly Sergeant, four Sergeants, four Corpor-
als, two musicians, ten artificers, and 80 private soldiers. The General,

Field and StaflT officers, with the Captains and first Lieutenants, to betaken
from the officers of the Engineers, topographical Engineers, Artilery and
Infantry now in service—officers of established reputation for professional

talents, experience, industry, economy and exemplary habits; and to have
the pay and emoluments of mounted dragoons, with 50 per cent, addition-

al pay while actually employed as Engineers, superintendants or opera-

tives upon the location or construction of the work. :::'^^f.^'-'^.::'^-i'i-:^::^''

15. Location of the proposed railroads.

The location must embrace the nearest and best routes—commencing
within the two central States of Tennessee and Kentucky, and extending
to the seven grand divisions of the sea board and northern frontier, as above
suggested; to be ascertained, particularly through the mountainous re-

gions, by a series of topographical surveys, and finally decided on and es-

tablished by a board to consist of a General and four to six field officers,

upon whose decision the Major General commanding upon this service

should have power to act: to approve or disapprove the decision of the

board upon the same principles that the President is authorised by the

constitution of the United States to approve or disapprove an act of Con-
gress.

These surveys will produce an immense mass of Mineral, Geological
and topographical information of great value to the States and the Union,
and of indispensable utility to every member of the army and militia of
the nation who aspires to that employment in the national defence which
leads to the true fame of a citizen soldier : information tending to develope
the military and physical resources of every State and district preparatory
to a state of war, and of essential benefit to the people of every class during
a state of peace. i

(To be continued.) ^'X
f^^^#'

THE PRESIDENT SPEAM SHIP.
This vessel, the largest ever yet built, arrived here a few days ago under

^ «;
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the command of Capt. Kean, and is now lying in Sloyne. She is an ex-

ceedingly beautiful model ; built of the best material that England and
England's wealth can supplj', and is in every respect a noble vessel. She
is now (her engines not being yet on board,) what is in nautical term, call-

ed " light;" and loonies very large. Her proportions are, however, such
but for the comparative sizfe of the Queen's mail ships near her, she is so

compact that she does not appear at even a short distance to be larger than

the " Liverpool." A nearer approach, however, undeceives the beholder,

and a visit on board, realizes to its fullest extent the conception of "a
wooden world."

She is painted in man-of-war style, with gun ports, and is handsomely
rigged as a three-masted schooner, with a foremast, fore-top-mast, and top-

gallant-mast, approximating to those of a ship. Her bow is fine,' and at

the extremity of her head raiJs will be placed when completed, as a figure

head, a bust of Washington, the hero of American independence. Her
stern is projective, beautifully formed to turn off a heavy sea

;
ornamented

aloft with the arms of England and America, quartered in heraldic shield,

supported by " the Lion of England," and "Eagle of America." The
paddle boxes are comparatively very slightly raised above her bulwarks;

and her general appearance is, when her side is viewed, that of a first class

frigate of extraordinary size, her light rigging giving her at the same time

a most rakish and mischievous appearance.

The following are the dimensions:— .
• >

Length over all, from tafTrail to figure head,

Beam within the paddle boxes, - - * 'i

Breadth from outside of paddle boxes, - -

Depth of hold,

Height between the main and spar deck, -

Height between lower and main deck (both flush)

Tonnage supposed 2500. -: J i"v -: ;,: ' p^'^ .» ^ j^.^. .^ii.

Those who are versed in maritime affairs will readily conceive from
these dimensions that we are warranted in stating that the President, is in

reality, •• a wooden world." She is indeed, more—she is a world not

only of wood, but of iron, copper, and other materials, constituting the ne

plus ultra of strength in naval architecture.

The President was built at Limehouse, London, by Messrs. Curling and

Carter, the latter gentleman superintending her construction throughout.

Between decks and in her holds she presents a perfect picture of strength

;

and we cannot more highly compliment our metropolitan firiends and con-

temporaries in Translantic Steam Navigation, then by stating that they

seem in materials, in fastenings, and in putting together, to have taken a

leaf out of the book of our townsmen Messrs. Wilson and Co., whose ves-

sels both in point of strength and sailing have hitherto borne the belle.

Every available modern improvement has been taken advantage of in

the construction of the President. In addition to a remarkably strong

frame, solid to the bilge, she is diagonally fastened fore and aft with iron

and wood, in a manner that would seem to defy the rudest assaults of the

ocean wave. We have not time to enter into details. Suffice it to say,

that the materials of the President throughout are of the best quality, and
that the utmost science, in a scientific age, has been exerted to work them to

the best advantage.

The engines for this vessel will be of about 600 horse power. They
are already built by our townsmen Messrs. Fawcett and Co., and present a

splendid specimen of the ingenuity and enterprise of the age.

The President will present peculiar advantages for passengers. Her

- . . -< \ ;
'
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Spar-deck will afford a long and delightful promenade in fine weather, and

during rain or storms a dry and sheltered walk may be enjoyed below.

The cabins are not yet fitted up. The principal or stern saloon will be

eighty-seven feet ia length; its breadth (including the small state rooms on

each side) forty-one feet.

No expense has been spared to render the President a crack ship. In

strength 'of materials and fidelity of workmanship, she is fully equal to

i any of her Majesty's ships of war ; and is fitted up with all the modern im-i

tf provementsin pumps, tanks, &c. She is also divided into sections, so that

the springing of a leak (should such take place) would be attended with

comparatively trifling danger. It is calculated that tht! President will

carry 1,000 tons of goods beyond her compliment of coals, luggage, and

if materials for a transatlanitc voyage. Her steering tackle is of novel and

1§ improved construction ; and such was required ; for, from her length and

size, she may be deemed a floating island. ::si:--:^^:ri..:,:-
:---:/: -y:'^ ';>:'::.•

The agents of the President at this port, are Mr.'Pirn, of the St. George's

I Steam packet Company, and Mr. Macgregor Laird, brother of Mr. Laird^ >

^ of North Birkenhead, the celebrated builder of Iron ships. ^ , ,i:

1 New York and Albany Railroad.—In a former number, the im-

: f portance of the New York and Albany railroad was presented, in connec-

i| tion with the efforts of Boston to divert part of the trade of the West to that

*:'; city during two thirds of the year, and the whole ol it during the remain-

I
ing one third, after the closing of the Erie canal and Hudson river. Its

'f cost, on an actual proposal of $2,450,000 with security, was presented, as

well as the superiority of this route overall others.

It now remains to be asked, can the New York and Albany railroad pay
an interest to its stockholders on its cost, with the noble Hudson river only

15 to 25 miles distant, on which steamers are runniug at from $1 to $2 per

passenger, exclusive of meals? I answer in the affirmative ; and I will -

endeavor to substantiate the same by a few but important facts.

The disposition of the American people " to go ahead," with their desire

for variety, is such, that the route that carries the mail and saves 4 or 5
hours in time, will take its share of passengers. The railway will certain-

ly carry all the way travel, which now passes by the Hudson river to New
York, from Berkshire, Massachusetts, Litchfield Connecticut, and the East
parts of Columbia, Dutches and Putnam Counties. It is calculated that

from 1000 to 1500 persons pass to and from different points on the Hud-
son river by steamboats daily. The average of persons coming from and
going to the West over the Ulica and Schenectady railroad, may be stated

at 200,000 persons annually. Of this number it may be estimated that

50,000, including the winter travel, would take the New Yoik and Alba-
ny railroad.

''^'- »''
'

-•
^y'':i\-^S--i^:: \::^U^-''-^^'^^''^^ --

This item, at $2 50 each, equals I Vw ''-.': /:/;.:;..;..- $125,000
(See Assem. Doc. of 1839, No. 171, for details of estimates) : ,^.r

The way travel, has been estimated by Mr. W. C. Red field and

,
other intelligent gentlemen, at above $100,000

;This road will transport over it at least two trains of 100 tons each ,^,
daily, from the towns on the line, at say the average rate of $3
per ton. This item will give 73,000 tons, or (See Assem. Doc.
No. 171. 1839) $219,000

If the road is well regulated, with suitable turnouts, ten times thls;..

.

amount may be conveyed over it daily, at even half this ex-

pense. The U. S. mail at the present rate allowed by law
($300 per mile) will yield $44,000

$488,000
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^ That the traffic will be immense on the line of this road, towards its ter-

Inination, is shown from the fact, that it is destined to become the great

ihoroughfare to supply this increasing city with provisions and building

materials. This too, without taking into view that all the 'early Spring

trade in merchandize from the city of New York to the West, must seek

the railway, at any price of transportation, to keep pace with this new
mode of tiansportation. It will be safe to give the road $200,000 in ad-

dition to the estimate, for the trade and traffic from the towns on the line of

the road to Albany and Troy. The gross income will exceed $688,000
per annum, and must increase yearly with our population and wants.

There are advantages to the residents in this city, and its vicinity, in the

reduction of prices for the necessaries of life, that it is difficult to calculate

by dollars and cents. The importance of the road, in this point of view,

10 the property holder, the merchant, the mechanic, and the laborer, is

great. To the latter, in the necessary article of milk, the calculation is a

striking one. There are at least 50,000 families (6 persons to a family) in

this city and in brooklyn, who consumes pints per day, at an average in

price for the 7?wre article, of 7 cents per quart, winter and summer. This

calculation does not include the steamboats, packets and extra quantities for

hotels.—75,000 quarts for 365 days is 27,375,000 quarts per annum, at 7

cents $1,916,250
It has been ascertained, that milk reduced to butter, does not nett r-:^-^:;^y'^-'^'--

the farmer in Dutchess, to exceed one and a half cents per ' ''_.

quart, supposing the butter sold at 25 cents per lb.—Say, then, '

4 cents per quart of milk, to include profit on delivery in this

city, equals . , 1,098,000

May be saved yearly in the item of milk '
"

' •" •• f ••' - ' $818,250
In the item of the reduced price of Vegetables, for the daily tables of

50,000 families, it is safe to say one shilling each will be saved per day.

This in 365 days at $45 per family, will amount to the enormous sum of

^$2,225,000,—or $6,250 daily. .

On the closing of our canals, for five months in the year, the daily con-

sumption in this city ol flour is 1,500 barrels. During the summer it va-

ries from 1000 to 1200 barrels per day. 150 days at 1500 bbls. equals

225,000 bbls. It is well known to our bakers, that on the closing of the

Erie canal, we are in the power of speculators, who advance the market

from one to three dollars per bbl. The difference in value to the consumers
(from not having a line of railways to the wheat districts) may be safely

put down to the consumers, in this city and its vicinity, ^t $500,000;—and
on thequantity required for the consumption of the New England Slates,

at one million of dollars.

The mineral resources along the line of the road, particularly in Iron,

are immense. The State Geological Reports of 1839, give the items in de-

tail.

Marble and Granite abound—so do ship timber, wood, and charcoal,

with every agricultural product required for a growing city. On a rough
estimate, there are at least 30,000 horses and cows on and near this island,

with cattle sent here for sale, which consume on an average two tons of

hay per annum each :—say 50,000 tons of hay. The railroad will save

to the farmer and consumer at least $7 per ton, and this will equal $350,000.
Other and more enlarged views, tnay betaken of this work. In a mil-

itary point of view, its construction and connection with the U. States

Arsenal at Watervliet, is important—it will unite the S%a Board with our

inland seas and the far West—-^md be a means of defence to this city.
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Without a railway to Albany, and through the State, we never can suc-

ceed with manufactures, particularly cotton. The new crop comes to mar-
ket principally after the canals and the North river are closed. The peri-

od is not far distant, when the State of New York will be the centre o{

the manufacturing district of the United States. The Grain district

must pass to the States of Ohio, Michigan, Indiana and Illioois, as our

narrow belt of wheat land becomes yearly exhausted, or more valuable to

produce stock, butter and cheese.r > . ,. >: V; .
'-^ v^*^ ,. =>.; -.-; : *;

,
;-:

The Cokoes Falls may be made the Manchester of America. With a
railway to Troy and to this important water power, for the supply of cotton

and the return of the manufactured goods, the value of this property

would be more than doubled. The same may be said of the property and
water power, at the Little Falls. At the Cohoes, upwards of 8800,000 of

New York and Eastern capital has been invested, and a very large sura

at the Little Falls. These several Companies could give, with profit to

themselves, one third of their investments, to secure an uninterrupted com-
munication to the Mills. It is to be hoped the period has arrived, when
the Chamber of Commerce, the Board of Trade, with our land holders

and citizens generally, will make a united effort, to complete a railroad,

within our own State and jurisdiction direct to Albany.
Let the " Right of Way^ or ground over which to construct the road,

be got forthwith. By proper management, it will cost the Company but a
trifle. Let a subscription to the stock of the Company be started, in every
election district, in every ward in this city. If placed in proper hands,

there cannot be a doubt but that $1,500,000 to $2,000,000 can be obtained

in small sums, from those interested in the immediate construction of this

road. Let it by all means be completed simultaneously with the Albany
and West Stockbridge road. This event may then be celebrated with as
much pomp and final advantage to this city, as ''the mingling the waters
of the Upper Lakes with those of the Atlantic." The one gave us a com-
munication with the West, seven months in the year;—the railway, will

give us communication with the interior the whole year; and in the view
of many, the advantages to this city of one improvement compared with
tho-other may be estimated in favor of the railway over the canal, as 12 to

7 ; certainly when we take into consideration the trade we are on the eve
of losing, from the steady enterprize of our Eastern neighbors. t»';

.
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Teh. 21,—The President.in the chair.—The following communication^
were read ;

—
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"On Steam Engines, principally with reference to their consumption of

Steam and Fuel." By Josiah Parkes, M. Inst. C. E. .. ;:

The above is the second and concluding communication on this subject;

in the former, the generation of steam more particularly was considered;

in the present, its application when generated. These are distinct ques-
tions, as it is the economy of steam which constitutes the dynamic perfec-

tion of a steam engine, whereas it is the economy of heat in supplying that

steam which constitutes the perfection of the boiler as an evaporative ves-

sel. These economic properties are totally independent of each other;
they may co-exist in a maximum degree, or in very different degrees, and
the degree of perfection which any particular class of engin^^s, or which
the particular engines of any class possess, is known from the weight of
fuel burnt, of water evaporated, and the mechanical efToct realized. Aj>

4
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long as engines were constructed with but few yturieties, or identical in,

their forms, the performance of one was a sufficient indication of the pef.

formance of all ; but new forms of engines and new modes of practice being

now introduced, a comparison of the performance on the.several systems is

a matter of deep practical and scientific interest. With the view of effect-

ing this object, the author has collected all the authentic facts within his

reach, and reduced them to common standards of comparison.

The effective power of steam engines may be ascertained either from the

resistance overcome, or from the load upon the piston by means of the in-

dicator; the former method being applicable to pumping, the latter to

rotative engines. But the effective power of the steam in pumping engines,

as thus ascertained, is far below the real effective power of the steam, and
no exact comparison can be made by these means between the effective

power of the steam in the two classes of engines. The useful effect is not

synonymous with a true measure of effective power, since the duty is the

true useful effect in a Cornish engine. The indicator when applied to the

Cornish engines enables us to ascertain the absolute but not the effective

power, so as to compare it with that of the rotative engine, since the friction

of the engine and the load cannot be separately determined. The absolute

power of the steam may also be ascertained from the relative knowledge
of the elastic force of steam corresponding with the ratio which the vol-

umes of water bear to each other. This theoretical estimate requires,

however, several corrections; among which the steam condensed by con-

tact with colder surfaces, the steam consumed in filling useless places, and
that lost by priming, must be particularly noted. [

- ^ ,:

The relative performance of pumping engines is well expressed by the

term "duty," that is, the number of lbs. raised one foot by a given quantity

of fuel; and of rotative engines by the term " horse power;" that is, the

number of lbs. raised one foot in a minute, divided by 33,000 lbs. the stand-

ard measure of a horse. The performance -of the rotative engine may also

be estimated by duty, and of pumping engines by horse power. The re-

sults of these computations for several engines are tabulated in this com-
munication. -<t-_ -

^ V - ;

The sum of the latent and sensible heat bein? constant for steam of all

elasticities, the expenditure of both power and heat is truly measured
by the weight of water consumed as steam; this measure is free from all

uncertainty, and independent of all theory
;
the weight of water as steam is

equivalent to the production of a horse power in each engine, and the duty

effected by one pound of steam, will denote the positive and relative efficien-

cy of the steam and the heat. These indicts of efficiency being referred

to some standard, we learn, from the preceding data, the precise value of

each engine in its use of steam and fuel: of its boiling apparatus, as a gen-

erator of steam ; of the comparative efficiency of the steam and coal, or

economy of power and fuel. The results which may thus be obtained are

also exhibited in tables accompanying the communication.

The power resulting from the expenditure of equal weights of water, as

steam, being known, the boiler may be connected with the engines, and the

relative extent of heating surface employed to furnish their power shown.
It will thus appear that equal measures of surface are quite inadequate to

supply equal power, with equal economy, to different classes of engines.

These results are tabulated in great detail, and it appears that the Cornish
engineers now employ nearly eight times as much boiler surface for equal

nominal power as that given by Watt's practice. But taking into account

the fuel burnt per horse power per hour in the two cases—the Cornish

engine consuming 2^ lbs. per horse power per hour, and Walt's engine

i
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§1 ^the true relation of the boilers is as 19 to 1. Many other relations of

m similar striking character may be deduced from these tables. '.•

The detailed results of the experiments by Smeaton in 1772, on his im-

proved Newcomen engine at Long Benton—by Watt, in 1786, on his

rotative condensing engine, at the Albion Mills, are recorded in these

tables • and it appears that the economy of the latter, as regards steam and

fuel, was double that of the former, and approached very nearly to perfec-

tion in the use of power obtainable on that principle. The next great

advance in the economy of fuel and power is that made by the Cornish en-

gineers, whose performance, both with pumping and rotative expansive

entwines, far exceed any attained with the common unexpansive condensing

engines. The superiority of two of these engines in 1835, doing a duty of

80 millions, exceeds the engines of Watt and Newcomen by 2^ and 5 times

in economy of powder, and by 3^ and 7 times in economy of fuel.

The obtaining a standard measure of duty is of great importance; a

heaped measure, as a bushel of coals, is highly objectionable, as the weight

of such measure will vary from 84 to 112 lbs. In the Cornish reports,

the bushel is fixed at 94 lbs. weight, as the standard of comparison, but some
portion of a ton or one lb. would be a better standard. Other combusti'

bles, however, as coke, peat, &c., may be used partially, or to the exclusion

of coal, and under these circumstances, some other standard of comparison
is necessary, and with this view the author suggests a pound of Water in

the form of steam as the best standard of duty. The work done by a given

quantity of water as steam is a sure index of the quality of the steam engine;
it is a measure unaffected by variable calorific agents, and so long as en-

gines continue to be worked by stecim, so long will the performance of dif-

ferent engines be accurately gauged by their respective expenditure of

water as steam. The accuracy of this measure depends on the physical

fact of the constancy of the latent and sensible heat in steam of all tempera-

tures. The author has recorded twenty-eight experiments made on twen-
ty-eight different days, on vaporization from the boiling point to 60 lbs.

pressure above the atmosphere, which present a remarkable confirmation of
the above law, and show that the relative efficiency of steam in engines is

due to the manner of using it, and not to any change in its chemical con-

stitution at different pressures. The manner of conducting these experi*

ments, and the precautions taken to insure accurate results, are detailed

with great minuteness.

The author next proceeds to treat of the locomotive engine, and to dis-

cuss, compare and tabulate the facts relating to this engine in the same
manner as he has done those of the stationary class. The qualities of the
boiler of the locomotive as an evaporative vessel had been discussed in the
first communication. The locomotive differs from the fixed non-conden-
sing engine only in the use of the blast, and the same method of measuring
the effects of the steam are applicable to both. Experimenters on the loco-
motive have generally attempted to determine the amount of resistance
opposed to its 'progress, in preference to ascertaining the power expended
in overcoming the resistance. The exact solution of either of these
questions would furnish all that is wanted; but the ascertaining the
total resistance by an analysis of its several constituents is attended with
great difficulties, as the forces to which they are to be referred are so exceed-
ingly numerous and variable, that the assigning the exact value to each at
any one velocity has hitherto eluded the talents of those who have pursued
this method. M. de Pambour was the first analyst whose labours will re-
quire attention. The results given by this author in his practical treatise on
locomotive engines on railways were compared by Mr. Parkes with the
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results which he had obtainrd when experimenting on an engine of precisely

a similar character, nnd discrepancies presented themselves which appeared

totally irreconcilable. These and other circumstances led the amhor to

consider, whether the resistance to traction would properly be deduced from

the laws of gravitation, or whether any certain results would be derived as

to the amount of resistance on a level from observations on engines|and

tains jnoving down inclined planes. The great object seemed to be to

discover some criterion of the mechanical effect produced by a locomo-

tive at all velocities, which would apply as practically and as distinctly to

a locomotive as duty to a pumping engine, or horse power to a rotatory en-

gine. If this were possible, it seems of far less importance to distinguish

the precise value of each particular unit of resistance, than to determine the

relative sum of resistant and the relative expenditure of power at all velo-

cities and under all circumstances. Now the term duty may be applied in

the strictest sense of the term to the work done by a locomotive engine;

for whether the engine drag a load whose resistance is 8 lbs. per ton, or

whether a weight of 8 lbs. for each ton of matter moved descending over a
pulley and attached to the load, be considered as the moving force, the re-

sult is the same. If, then, the tractive force, or resistance per ton of matter

in motion, which is the real load on the engine, be ascertained, the whole
effect is found by multiplying this sum by the space passed over in feet; and
the consumption of water as steam and of coke being known, we have all

the elements requisite for determining the duty performed by the steam or

coke. The pressure against the pistons may be deduced from the sum of

the resistances first calculated on the assumed resistance overcome at the

velocity of the engine in each experiment; and the pressure on the pistons

may also be deduced from the ratio of the volumes of the steam and water

consumed. The results which may be obtained on these principles are

tabulated, for the experiments of M. de Pambour, Robert Stephenson, and
Dr. Lardner. In another table the author has recorded the reduction of each
of these experiments to terms of horses' power, and has exhibited under
that denomination the absolute power resulting from the steam used—that

required to overcome the assigned resistance—their differences—and the

power which balances the gross and useful duty. The construction of
these most elaborate tables is described in great detail, and the consequen-
ces which follow from the tests thus obtained are fully stated, and the author
comes to the conclusion, that results inconsistent with the capabilities of the

locomotive are perceptible in almost every one of the experiments. A
condensing engine placed on wheels, with water of condensation transported

for its supply, and made to drag a train along a railway, would require the

same expenditure of water as steam to produce a given effect, as if fixed;

a non-condensing enn-ine also is one and the same machine, whether fixed

or locomotive, excepting that the latter must consume more power than the
former, to do equal work, at like pressures, by the amount of the additional

resistance arising from the contraction of its eduction pipes, in order to pro-

duce a fierce blast of steam through the chimney. From these and other
causes the fixed non-condensin? eno-ine must be the more economical of
the two; but if the results derived from M. de Pambour's data be correct,

we must acknowledge the fixed non-condensing engine, with its simple
atmospheric resistance, to be far inferior in economy of steam to the locomo-
tive, with its plus atmospheric resistance. The experiments by Dr. Lard-
ner were made for the purpose of determining the resistance opposed to pro-

gressive motion on railways. They consisted in dismissing trains at vari-

ous speeds from the summit of inclined planes, and in observing^ their

velocity when it became uniform, the resistance at such velocity being
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equal to the accelerating force of s^ravity down the inclined plane. The

results of these are tabulated in the same manner as the preceding, and the

most singular discrepancies present themsplves. For instance, it would

appear that in one particulai- case a duty of double the amount of that effect-

ed by the condensing engine was performed by an equal expenditure of

power; that compared with a fixed non-condensing engine at equal pres-

sure, the locomotive, though laboring against the heavy counter-pressure oT

the blast from which the other is free, is assumed to have performed equal

work with less than one half the expenditure of power. That if the resist-

ance assigned by Dr. Lardner as opposed to the progressive motion of the

train be correct, the efficiency of the steam in the locomotive is more than

double that obtained by the best condensing engines; more than treble that

derived from stationary non-condensing engines, and equal to the perform-

ance of a Cornish expansive engine, doing a 50 million duty with a bushel

of coals. With such results before us, the resistances assigned as opposed

to and overcome by the locomotive at different velocities, must be regarded

as utterly inconsistent with reality, and as resting on no solid foundation.

'^;'^
-r r (To be continued.) 'vir:,...- V v-: :_'".-..

Institution of Civil Engineers.—At a weekly meeting of this influen-

tial body, on Tuesday the 25lh of February, three models were brought

forward, which are worthy of a few words of notice The first of these was
that of a canal boat, of small breadth of beam, and draught of water, about

80 feet lonsr, and fitted for traction at the rate of 10 or 12 miles in the hour;

the same as the port boats on the Ardrossan canal, in Scotland. The pe-

culiarity of this model consists in the adaptation of an 80 feet boat to 60
» feet locks, which is accomplished by having 10 feet at each end of the boat

articulated by hinges, so that they may be turned into a vertical position

when about to enter the lock. It seems that the weight of the men who
conduct the boat is sufficient to make those movable ends act as part of one

entire structure, when the boat is in progress through the water; and the

^f additional pressure on the permanently horizontal 60 feet by the turning

•^ of them up, is an advantage rather than otherwise, when the boat is in the

locks. This plan has been tried upon the Irish canals, and has succeeded.

The second model is, in our opinion, a very choice and valuable one. It

is a sliding jack, by means of which the conductor and stoker of a rail-

way engine can replace it on the rails without further assistance, in the
• event of its slipping off It was very justly observed by Mr. Walker, the

highly talented president of the Institution, " no railway train ought to be
without this machine, which is of small weight and ready use, and can be
carried in the tendet with no trouble, and very little want of power."

The third model was that of a new mode of attaching the axis of the

paddle wheels of a steamboat to the horizontal shaft of the engine, and de-

taching the same when necessary. We had not time fully to examine it,

but from what we saw, we are inclined to think that it bears more analogy
to the fable of the progeny mountain in labor.

.-v^;- ^ . ; - -. /

Windsor Castle.—An accident, though as hitherto not a very serious one,

which has occurred in this splendid national structure, shows how danger-
ous it is to tarriper within the vicinity of the foundations of a ponderous
building. This was a fracture of the wall at the north western extremity,
close to Winchester tower, constructed by, and once we believe the resi-

dence of, the illustrious William Wykeham, and now the abode of Sir
Jeflfrey Wyatville. This fracture has extended to a length. of twenty-five
yards, and, as far as it has been explored, it extends down to the very found-
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ations, and continues wideninir. The latter circumstance shows that the ;i

mischief done must be m the foundation not in the building, and that it '«

may be much greater than it is at present. It seems that the cause of this, ^
at least in so far as known, is the digging of a deep trench close to the new ''^

;

terace wail, by order of the dean and canons of Windsor, who are proprie- '^

tors of the ground here. The intention was to carry off the water which fl

ran from the terrace, upon the slope
;

but, from some cause or other, it did % •

not answer this purpose. The ditch became a stagnant sink, the water of ^ *

which soaked in tovvords the foundations, at the same time that the conti- %
nuity of the abutment formed by the slope was broken

; and, consequently^ k •

the wall of the new terrace,' which is comparatively a green wall, waskfl
without the requisite support. Thus, the operation was much the same as

if one were to take out the backing of an abutment of a bridge, and fill its

place with stagnant water, and the consequence has been similar. This is '\

a remarkable instance, not only of the danger of allowing unskilful per-

sons to tamper with what they do not understand
;
but, also, of that of al-

**

lowing any party but the public to hold property, and carry on operations

upon it, near to a building of such national honor and importance—to say
'

nothing of expense—as this most splendid*of British palaces. ;= '»

Great Western Railway.—The ten-feet wheels attached to the locomo-

tive engines employed on this railway not being found fully to answer the

expectations of the directors, they have altered their plan, and in future
;

wheels of seven feet diameter are to be employed. The result has been ^

the attainment of the speed of fifty-six miles an hour. On Saturday, the ;;

28th ult., the " Firefly," a new engine manufactured on this principle by |
Messrs. Jones & Co., of the Viaduct Foundry at Newton, made an exper-

imental trip from Paddington to Reading, and the following is a statement

of her performance. She left the station at Paddington at 13 minutes 18

seconds past 1 1 a.m., and reached Reading at 59 minutes 43 seconds past

11, having passed the first mile post at 11 hours 15 minutes 57 seconds,

and the 35th at 1 1 hours 58 minutes and 44 seconds, which is equivalent to

one mile in one minute and 17^ seconds, or more than 46 miles an hour.

During the journey one of the tender springs broke and caused some addi-

tional friction on the axles. The load was two carriages and one truck.

At 3 hours 19 minutes and 2 seconds the party started on their return to

London with two carriages. They stopped to take in water at Twyford,

which detained them 14 minutes and 44 seconds, and finally arrived at

Paddington at 21 minutes 3 seconds past 4. The 29th mile post from Lon-
don was passed at 3 hours 44 minutes 50 seconds, and the second at 4

hours 16 minutes 21 seconds, which is equal to the speed of one mile in 1

minute 1 l^seconds, or an average of 50^ miles per hour. The greatest

speed attained was from the 26th to the 24th mile post, which was done at

the rate of 56 miles an hour. This is the greatest speed at present attained

in the history of locomotive power ; what will ultimately be the greatest

it is impossible to foretel. -.^, ,- .. ^ ,. .,
, .v|^ .

;

Liverpool and Manchester raihcay.—On Thursday night, the 14th

inst., the heaviest load of merchandize that perhaps has ever been collected

into a single train was transported from Liverpool to Manchester by two
engines, the Elephant and the Hercules. The train consisted of 106 wa-

gons, laden with cotton, sugar, and various other articles of produce, occu-

pying an entire length of about one quarter of a mile. A tolerable accu-

rate computation of the extent may be made by observing that the length of

each wagon is three yards, the space between about one, and the engines,

with their tenders, 22 yards
;
the distance from the foremost engine to the

A
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last engine would thus be 442 yards. The weight of this mass of matter

wouWrno doubt, exceed 600 tons
;
the average weight of the wagons, mer-

chandize included, being nearly 5 7-8 tons, the two engines 28 tons. Or*

arrivino- at the foot of the Whiston plane, the engines were of course stop-

ped, to°permit the division of the train into the requisite number of raan-

ao-eable portions, and the whole load, in three or four successive trips, was

soon transmitted to the summit. Proceeding to the Sutton incline, a deten-

tion occurred in the descent, in consequence of the breaking of a cfiain

which coupled two of the wagons; but after this interruption no accident

took place, and the train arrived in safety at the end of its journey. We
understand that the Liverpool and Manchester company have lately intro-

duced an alteration in the system of working their merchandize, the bulk

of which is transported at night, to ensure delivery at an early hour in the

mornmg. ^<':: .^--"'-^.
.v r..^ -• v- : ^?A, - - 'v:-->":^-'' •; •°
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-Improved method of making hrichs.—^" A simple method of making
bricks is made use of on the Great Western railway on Mr. James Bed-

borough's contract at or near Marston, This mode, which is the invention

of W. B. Prichard, Esq., Civil Engineer of this railway, and late of the

Chester and Crewe railway, is as follows :—The clay, only watlered, is

thrown into a common pugg mill (or mortar mill;) there it is ground in a

similar manner to mortar ; the bottom of the mill is divided into four quar-

ters, into which are grooves cut, and under which are placed four moulds
of the same kind as those in common use by hand moulders. Two boys
are at the quarters taking the moulds out and placing others in ; and by a
peculiar knife in the bottom of the mill, which presses the clay into the

mould, eight bricks are made every time the horse goes round, which is

twice a mmute ; and at that rate the horse can travel twenty miles in twelve

hours, thus making 960 an hour, or 11,520 per day. The bricks made
by this machine are much heavier and sounder, and the clay much better

tempered, than by any other mode of manufacturing that 1 have ever wit-

nessed; and the saving of 2s. ^d. per thousand, besides other advantages,

etc. Mr. Prichard informs me that he intends to present a model in a few
days to one of the London Galleries. The whole cost of the machinery
is about 10/."

—

Railloai/ Times. ^ ^ '

The Oscillating Steam Engine.—This description of steam engine was
invented many years since, by M. Schwartz, Professor of Technology, at

Stockholm, who constructed a twenty-five horse power boat engine on this

principle, with the most complete success. His engine had its two cylin-

ders and condensers, swinging side by side of each other upon solid trun-

nions at the lower ends of the cylinders and condensers. There was, there-

fore, no difficulty in effecting condensation. The steam was admitted thro*

the stuffing boxes placed close to the trunnions. The connection of the air

pump placed between the cylinder and condensers was also effected in a
similar manner. About five years ago this gentleman came to England,
and Mr. Gill submitted his plans to most of the engineers in the metropo-
lis, but no one would take it up. Recently, however, Messrs. Penn, the en-

gineers, of Greenwich, have fitted many boats with oscillating engines,
but have not, by all accounts, adopted all the improvements which M.
Schwartz proposed. Mr. G. states the advantage of these boat engines to con-
sist in their compactness and admirable disposition of weight, which also an-
swers all the purposes of ballasting. Their principle advantage, however,
appears to be in the cylinder playing to the circular movement of the

cranks without requiring the help of parallel motions.
'^:

i
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A new and effectual method to Kyanize timber.—Within the last two

or three weeks the Manchester and Birmingham railway company have

commenced Kyanizing their wood sleepers in a much more quick and ef-

fectual manner than by the old mode of simply depositing the timber im-

mersed in the prepared liquid. The company have made a large iron cyl-

indrical vessel, weighing about ten tons, and which is about thirty feet long

and six or seven in diameter, made from wrought iron plates, five-eights

thick, and double rivetted, which vessel is capable of resisting a pressure of

250 lbs. on the inch. This vessel being filled as compactly as possible with

wood sleepers, twelve inches broad and seven inches thick, the liquid is

then forced in with one of Bramah's hydraulic pumps, and worked by six

men to a pressure of 170 lbs. on the inch. By this means the timber is

completely saturated throughout in about ten hours, which operation, on
the old system, took some months to effect. . \: j .

;"^:

,

New Steam Vessel.—Experiments are in the course of being tried with

the model of an entirely new form of steam vessel, and, as far as they have

yet gone, with every prospect of a successful result. At present we can

only state of this remarkable invention, that there are no paddle wheels,

nor external works of any kind. The whole machinery is in the hold of

the vessel, where a horizontal wheel is moved by the power of steam, and,

acting upon a current of water, admitted by the bow and thrown ofl^ at the

stern, propels the mass at a rapid rate. By a very simple contrivance of

stop-cocks, etc., on the apparatus, the steamer can be turned on either course

retarded, stopped, or have her motion reversed. This will be literally a

revolution in the art of steam navigation.

—

Hampshire Adv. . j , .

A meeting of merchants was recently held at Trieste, at which the

Archduke John presided; the object was the construction of a railroad

from Trieste to Vienna. According to the plan of the engineer, Sommer-
ing, the only interruption to the line is a few miles of very mountainous

country, which will be travelled by horses. At the castle of Duino, about

three leagues from Trieste, the railroad will join the great Lombardy and
Venetian branch. The Archduke expressed his admiration in the warm-
est terms; and added that it wa.s the earnest wish of the emperor that this

great desideratum should be effected, by which we may bid adieu to the

shores of the Adriatic in the morning, and sleep in the Austrian imperial

capital the same night.

Safety valves.— M. Sorrel has announced to the Academy of Sciences

the invention of a safety valve, which, at the amount the pressure has pass-

ed a certain limit, announces the fact by a whistle, and stops the combustion

of the fire by shutting a register or damper. A second, but different, sound,

tells when the boiler is growing short of water.

St. Petersburgh, March 26th.— There are a great many workmen em-
ployed on the railway between Vienna and Warsaw, and we understand

that no time will be lost in finishing this important undertaking, ,s'^
.

The receipts of the Haitford and New Haven railroad for the month qf

May, were

—

j- - -^
'

For freight, • : • , - - .. . ^» Vi^.'\ $750 09
passengers, - .>; -' • - ,

,V
.jj:; •, 6,690 04 ^i^i;

vt:

Total, $7,440 13

The expenses of operating do not exceed $1,800, including repairs.

The receipts on the Norwich and Worcester railroad, during the months
of April and May, amounted to $23,498 11.
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In accordance with the prevailing spirit, for magnificent and compre*

hensive names, we are furnished with the above mentioned title for a pro-

cess, which has been very generally noticed in its application to copying

medals^ copper plates, etc. We have at different times furnished our read-

ers with notices of this discovery, and details as to the mode of operation^

(see vol. IX, p. 230, vol. X, p. 50, and 299.) It has now become a matter

of much interest, and bids fair to rank among the useful arts ; we therefore

propose to give a general idea of the principle and its applicationSji refering

to the articles above named, for the history of its progress.

It is well known, that in all galvanic circles there must be a complete

communication either by metal or conducting solutions.

The simplest instance of a galvanic circle is to be found in the well

known experiment of placing a slip of copper on one side of the tongue

and one of zinc oh the other. No peculiarity of taste is to be remarked

but on bringing the ends of the strips into contact a very peculiar taste is

instantly observed. Here the mositure on the tongue is the exciting liquid

which in this, and in every other case must be a conductor, atid capable of

being decomposed.

Again, in dilute sulphuric acid, a piece of pufe zinc and another of top*

per may lie near each other without producing any apparent effect, but on

causing the pieces to touch, either directly or through the intervention of

a wire, the decomposition of the water will proceed so rapidly as to cause

the mixed grains in their escape to throw the liquid into a foam.

If a strip of zinc, and one of copper, soldered together be immersed in

a solution of sulphate of copper, the solution will be decomposed, but the

mixture of the products of decomposition disguises the results. If the ves-

sel containing the solution be divided by a partition of muslin or paper,

we can place on one side a solution of sulphate of copper, and on the other

5
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either acidulated vviter or a solution of Glauber salt—without any (Jaftgef

of mixing although they are actually in contact. If the copper plate is now

immersed in the solution of copper and the zinc plate in the other solution,

metallic connection being established by a copper soldered to both plates,

it will be found that the zinc gradually dissolves and the copper plate is

covered by a deposition of pure metallic copper—while the solution in

which it is immersed gradually loses its blue color. The copper deposit-

ed is rh the form of crystals, but presenting a continuous surface, provided

that the plate has the same; any variation in the surface of the plate will

b« precisely copied in the deposite, and hence the process resolves itself

into what we might denominate a cold casting of copper.

The simplest form of this experiment, which can be tried almost for

nothing, and which will amply repay the little trouble it costs, is as follows.

Take a vial without a bottom, or still better, the bottom of a glass lamp

chimney (the whole can be used without injuring it,) tie over the smooth-

est end a piece of paper very closely, place this with the covered end down,

in a larger vessel. Place in the outer vessel a strong or saturated solution

of sulphate of copper (blue vitriol) and in the inner vessel, water to the

Same level, into which a little glaUber salt, sal ammoniac, or common salt

must be thrown. Let a strip of clean copper be placed in the outer solu-

tion and a strip of zinc in the inner one with their ends projecting above

the glass, and united by a copper wire bound tightly arodnd, or soldered |
to each. If the apparatus is now placed in any convenient position for ob-

servation and where the liquid will not evaporate too rapidly, it will be

found that the zinc dissolves, the blue color of the copper solution gradual-

ly disappears and brilliant crystals of copper cover the entire surface of the

copper strip. At the conclusion of the experiment, which will be in one,

two or more days, according to the quantity of snip, of copper employed,

the plates may be taken out, and by using a little force the copper coating

may be nearly all removed, when it will be found to have faithfully copied

all the minute scratches and irregularities of the surface of the plate.

A stil more simple modification of this experiment, when small quanti-

ties only are used, consists in employing the bowl of a common tobacco

pipe with the hole at the bottom stopped with a bit of wax, this furnishes

the inner vessel which is porous over its whole surface. It may be placed

in a wine glass or any other convenient vessel, and the solutions and metals

arranged before, we may however dispense with a copper plate by immers-

ing a coil or even simply one end of the copper wire used to form the union

with the tmc. With the bowl of^ a common tobacco pipe (with the hole

closed,) a wine glass, a piece of blue vitriol as large as a pigeon's eg^, a

piece of sheet zinc as large as can cover the little finger and five or six

inches of copper wire or a narrow strip of sheet lead—this interesting ex-

periment can be prepared in a few minutes, and will afTord the most com-

plete satisfaction.

In the useful application of this experiment, it has been found advisable

M
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X% use plaster of Paris as a porous diaphragm instead of paper, but tbeprin-

cipleand general arrangement remain unaltered. For a minute detail of

the best mode of preparing the apparatus for coppying medals, etc., we re-

fer our readers to the very excellent and yet plain directions of Mr. Spen-

^ cer, the inventor, vol. X, p. 300. ^ v j^ l' >
*• ^^-^ v -v - r " ^^

In coppying medals, the inventor purposes to place the medal between

two pieces of sheet lead and subject the whole to a powerful pressure. In

this manner a complete matrix is obtained, giving the minutest lines on the

surface of the copper. One of these leaden matrices is next to be soldered

to a copper wire as above, and placed in the copper solution, the ainc re-

f maining the same as before. The copper is then gradually deposited upon

the lead, and the fac simile of the medal thus formed.

ji .^ It is obvious that a matrix of coper may be made at once from the medal

and this copied again by the same process. In this case, however, there

is a risk of the adhesion of the copper, unless means are taken to prevent

y it. The different expansibilities of lead and copper allow of their easy

removal when in the most exact contact. :^; :>:v<r *.. v >i^; ,
-:

:; y-By these same methods copper plates may be coppied to an indefinite ex-

tent without losing any of the lines of the original. The London Journal

oi April last, contains two impressions side by side one from an etching

after Rembrandt, the other from the copied plate obtained by the method

last mentioned, which includes two electrotype transfers of the design, and

yet there is no difference, save in the printing, that can be detected by a

magnifier. '.. v-: V- v~
. ..c. -;:..'-.-'>_ /,-.: X':-'-:; - :-•- :.:•.; •::.:'-

.v-
/:.;' f^-

" Yet another method is that of Jacobi, he uses fusible metal to obtain the

matrix and deposites the copper upon this. We have examined a medallion

head of Thorwaldsen copied in this manner by Dr. Jacobi himself, and

which presents the utmost shapeness and clearness which can be imagined..

We have also examined a head of Franklin, copied by Franklin Peale,

Esq. of Philadelphia, in which notwithstanding its great size there could

not befound a blemish. . .. - . , , , , ,
i,

Havmg thus reviewed what has been done, let us proceed to a conisidera'-

tion of what may still further be accomplished. ^ -v vv:: ^ ..x^^^^;- • v

The stereotyping in copper any wood cut designs is perfectly analogouB
to the process for copying medals, etc. It is also very possible that designs

may be executed at once in copper with great facility and without costing

as much as wood cuts, and possessing in common with them the advantage
of not requiring a separate press but admitting of being worked in with
letter press. The process would be somewhat such as this. Prepare a
perfectly smooth plate of lead, cover it to a uniform thickness with wax,
upon this write or draw the design directly, and without reversing—cut the

design thus traced down to the lead—immerse the plate for a short time in

dilute nitric acid and then place it in the solution forming contact as before.

The copper is deposited at once in the form intended to be used. A draw-
wig of the apparatus used in the electrotype, has been engraved by the ia

*^.-:
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ventor in this manner and resembles a wood cut. We have thus a means

by which a tolerable draughtsman may at a very trifling expense furnish

cuts of the most elaborate designs, ready for the printers' use. ^

It is true that this branch of the invention has not yet attained the perfec-

tion which its earlier applications have reached, but it is to be remembered

that while the one attempts to furnish a new mode of publishing original

designs, the other aims only at copying those already executed.

It is this application of the art which we think promises the most useful

and widely extended results.

There is, however, another use to which the electrotype can be put

which we have not seen even hinted at ; it is this—we can with a very little

contrivance, execute such parts of delicate machinery and apparatus as can

be made of copper—by means of a model, without the use of any cutting

instrument or other tools for working in metal. When it is recollected

that copper precipitated in this manner is harder than when cast, it is easy

to conceive of many cases in which it may replace brass. . r

The whole subject, however, is full of interest, and we might weary out

pur readers with a list of suggested applications, which, however, we leave

each one to form for himself. We feel strongly inclined to suspect that

in general practicability and usefulness, this art will excel its more famous

rival the Daguerreotype. Vs"" : 'i;f.:^i y"''
; •• *1 . : :«^ ^Hf;^-/:;

If one use alone can be made of it, viz. to afford a cheap and expeditious

means of executing diagrams, maps and other professional designs we shall

be satisfied, and we hope that it will afford us the means of frequently grat-

ifying our readers with cuts from which we are obliged to abstain on aQ-

poupt of the high price of wood engraving.

THEORY OF THE CRANK.

Fig.* 1. i-'
r

•'" i

•i^,^(•

A'-

Let D, Fig. 1 represent the centre of motion, and AIB one fourth of the

circumference of the circle, described by the crank. Suppose, also, the

moving power to act in a direction parallel with the line PD, and with the

8ame intensity at all points. The effect of the power at any point, in caus-

ing the crank to revolve is in proportion to the distance of the line of its

direction from the centre of motion. Thus, in passing from A to B, the ef-

fect increases in the proportion of the ordinates HK, IL, etc. From 6
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through the next quadrant the effect is diminished in the same proportion.

In passing the third quadrant it is again increased, and in the fourth quad-

rant diminished in a similar manner. - -^^ v^f^^ ^:. i ^ :"u « -

The several ordinates HK, IL, BD, etc., may be considered as repre-

senting the different levers with which the power acts, and as the sum of

all the ordinates inscribed in the quadrant ABD is equal to the area of the

quadrant, by dividing that area by AD, the quotient exhibits the mean or

average length of the several levers, equal to the height DN of a rectangle

AN, whose area is equal to that of the quadrant. If AD=1, DN, will

be found by calculation to be equal to -7854. Although DN, is the mean

length of the several levers with which the power acts, it must not in

estimating the effect of the power be taken as representing the mean lev-

Fig. 2.

A

It may with propriety be assumed that the motion of the crank is

uniform, since in a train of railway cars under motion, the momentum of

the moving mass is so great as to counteract the tendencies to irregularity.

Hence the crank in moving from A to B, has an uniform motion, passing

over equal portions of the arc in equal times. Make the line ab, in Fig.

2, equal in length to the arc AB, in Fig. 1, and suppose ordinates to be

erected fropn the several points between a and b, equal in length to those

drawn from corresponding points in the quadrant. That is, ah, and ai be-

ing equal respectively to AH and AI, make M=HK and iZ=IL, also db

=DB, etc. From a through tho points k, I, etc., draw the curve line a, k

I, d. As the crank in passing with an uniform motion from A to B, or its

equal ab, acts with the different levers represented by the ordinates drawn
to the several points, it follows that the area of the figure aldb represents cor-

rectly the sum of all the differenf levers upon each of which the power op-

erates an equal length of time; and hence, dividing hjab gives the height

bn of a rectangle equal to that area ; consequently bn is the true mean lei>

erage of the crank for the quadrant AB, and for the reason above assigned

is also the mean leverage for each of the other quadrants.

It will be found by calculation, that if ab be taken equal to unity, that bn is

equal -636 -{-
. Consequently the power acts with a force or produces an effect

equivalent to that which it would produce if operating constantly at right

angles to, and at the extremity of, a crank whose length is .636+.
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It will be found that this decimal is the same with that of the ratio of the

circumference of a circle, to twice its diameter, and as these quantities are

the measures respectively of the velocities of the extremity of the crank,

where the power is applied, and of the motive power, it follows that the

principle of virtual velocities is true in its application to the movement of

the crank under the circumstances as assumed. ^

Where the power operates through the medium of connecting rods as

in locomotive engines, the effect of the arrangement is to increase the lev-

erage at certain points, and diminish it at others. The least length which

a connecting rod may have is that of the length or throw of the crank

;

that is, it can never be less than AD, or BD. .
- ' j

^
... :•

-Assuming the rod to be of this length, the leverage with which the

power acts, is easily ascertained—suppose in Fig. 1, RH, tobe the position

of the rod. Produce RH, to S, and from D, perpendicular thereto draw

DO—draw also HD. The power acting in the direction PD, produces an

effect in the direction of RH, according to the principles of the resolution

of forces, represented by the ratio of RK to RH. The leverage with

which the force in the direction RH acts, is obviously correctly repre-

sented by the line DO. The actual leverage with which the moving power

acts is greater than OD, and bears therefore, the same relation to OD, as

RH to RK. By geom. RK : RH : : OD : DS. DS, is therefore the

leverage with which the power acts when the rod is in the position RH,
and in general, tke leverage for any position of the rod, while the crank

is passing from A to B, is correctly represented by the distance from D to

the point where the line of the rod produced, intersects the perpendicular

raised from D.
,

.

^

Again, as RH is assumed equal to HD, the line RK is equal

to RD, and by geom. DS is equal to twice HK. But HK is shown

above to be the leverage, when the power acts upon the crank parallel to

PD. Hence, in describing the quadrant AB, the actual leverage with

which the power acts at any point, when the connecting rod is at its

minimum length is just double what the leverage is at the same point,

when the power acts upon the crank in a direction parallel to PD. By a

little reflection it will be seen that when the connecting rod is at its mini-

mum length, it remains stationary with its extremity R at D, during

half the revolution of the crank. There is, therefore, no power exerted du'

ring that time in forcing the crank forward, the power being exerted wholly

in the first and fourth quadrants. Inasmuch, however, as the average le-

verage for the half of the revolution in which it does operate, is just dou»

ble that for the whole revolution, when the power acts in parrallel lines as

demonstrated above, the result is the same in each case. In like manner

it may be shown that the result is the same for any length of rod greater

than AD.
So far therefore as respects the moving power, nothing is lost in the

use of the connecting rod, the result being in all cases in_ strict ac^

/
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cordance\vith the principle of virtual velocities. Practically, however,

there are advantages in the use of a longer rod. The sliding friction

is diminished as the angle at R is lessened, the greater elasticity of a lon-

ger rod, is of use perhaps, in overcoming the inequalities of the resistance.

In proportion also as the rod is increased in length, the effect of the pow-

er is more equably distributed throughout the whole revolution of the

crank. It can, however, never become the same in each quadrant, since

to accomplish it, the power must act upon the crank at all points parallel

with PD—a condition inconsistent with the use of the connecting rod. ?^;.

TWO REPORTS ON THE COAL LANDS, MINES AND IMPROVEMENTS OF

the Dauphin and Susquehanna coal company, and of the Geological

examination, present condition and prospects of the Stony creek coal es-

tate^ etc. Pennsylvania ; with an appendix containing numerous tables,

and statistical information, aitd various maps, sections and diagrams,

chiefly in illustration of coal and iron. Addressed to the hoard of

directors of the Dauphin and Susquehanna coal company, and to the

trustees of the Stony cteek coal estate. By Richard C. Taylor, Presi-

' dent of the board of directors. y..v. : :. -.^ v; - - - .r

We have been favored by the politeness of the author, with a copy of

this report, comprising 187 pages of letter press, and a number of dia-

grams. We have seldom read anything of this kind, which has given us

so much pleasure and instruction. The object of this report is to unfold

the prospects and resources of the above named coal tracts, but contains a

vast amount of general information on the coal and iron trade far exceed-

•ing what is to be found elsewhere condensed into the same space.'
'*'

The striking feature in this document, is the scientific accuracy display-

ed throughout its pages. The basis of the report is a careful geological

examination of the tracts and the surrounding country, and the candid and

impartial tone of the language strikes as giving great authority to its state-

ments.

The coal of this region is the most southern in this part of Pennsylva-

nia, and consequently the nearest to title water. It approaches the Susque-

hanna a few miles from Harrisburgh, and requires but 93 miles carriage

to Havre-de-Grace, at the head of tidewater on the Susquehanna. A re-

markable circumstance in regard to these coal fields, is the gradual and

almost imperceptible transition from bituminous to anthracite coal. This,

in connection with the occurrence of excellent iron ore, has caused Stony

creek to be named as a position for a national foundery. • - ;'
•

Of the value of this region, the following among other testimonials, is

given in the report.

In a printed circular, by Professor Renwick, dated Columbia College,
New York, 1832, the writer observes: " the bituminous coal (of Stony
Creek) is yet known principally by its analysis. Should this coal be
found to be as abundant as there is every reason to believe, the portion
of the lands that contain it, cannot fail to acquire a value beyond all cal-
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culation
; for it will afford facilities for the manufacture of iron equal to

those proposed in the most favourable positions in Great Britain ; and would
enable that important article to compete with the European, without the aid

of any protective duty."

We close with the following extract, but propose at our next opportunity

to gleam from this report some items of interest on the coal trade.

ADAPTATION OF STONY CREEK VALLEY AS A SITE FOR A NATIONAL
FOUNDERY.
Among the various positions named for the site of a National Founderyi

that of Stony Creek has recommendations superior to most, perhaps to all

others, that have been mentioned for this purpose. We may recount among
the facilities offered by this location.

I. That of uninterrupted canal transportation for boats carrying from
60 to 80 tons, to tide water at Havre de Grace; the distance of 80 miles

being sufficient to secure this position from any sudden hostile approach of
an invading enemy.

II. That of continuous canal and railroad transportation up the Sus-

quehanna and its tributaries and intersecting lines of communication to

the north, and the east, and the west ; from the Ohio to the Hudson ; from
the Chesapeake and Delaware to the Lake frontier.

in. That of ready access to the seat of government. '

.^ti.y- :?.-''"'-.- ;^:

IV. Its immediate location in the midst of that description of coal

which is declared to be the best adapted to the objects required ; which
coal is divisible into the followinjr modifications, viz :

1. The soft blazing coal of Short mountain, capabable of ng
coked.

2. The bituminous andsomewhat harder coal of Rattling Rum.
3. The four varieties of still more compact bituminous coal of Yellow

Springs. -v *
-.i/i- v;rv%v->v-t" t;

4. The intermediate or transition coal, consisting of eight or more
veins at Rausch Gap, all in some respects varying from each other.

5. The free burning anthracite, approaching to coke, or more highly
carbonized coal of Gold-mine Gap, Mount Eagle, and Black Spring
,Gap; fourteen veins, all having perceptible differences i|i quality and
structure. J-

' ;:

V. Its facilities for obtaining several varieties of iron ore, as follows:' '^

1. The brown, red, and black haematites, from near Columbia, by
Pennsylvania canal, 40 miles to the south.

2. The calcareous red oxide of iron from Danville, 60 miles, and
from Bloomsburg, 71 miles to the north, by Pennsylvania canal; also

3. The argillaceous carbonate of iron in seams, accompanying the

coal veins here.

4. The excellent bog ore, hydrate of iron, also in the coal region of

Stony Creek

•i

o. The red siliceous iron ore of Short mountain.

VI. The water power of Stony Creek, for which sites present them-
selves at nearly every half mile for 15 to 20 miles.

VII. The abundance of timber for lumber and for charcoal, extending

along nearly the entire length of Stony Creek Valley, and the consequent

cheapness of fuel. If for certain purposes, charcoal iron be considered

indispensable, the wood of 60,000 acres is attainable.

All other considerations are comparatively unimportant after those enu-

merated under the seven preceding heads. To these, however, we are ena-

bled to add other desiderata, to which, in the selection of a site for a public
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work of this kind, some degree of consequence has elsewhere been attach*

ed. These are v. .

VIII. A favourable site for the proving* of cannon: and here the

slopes of Short and Second mountain present innumerable positions,

IX. Fire clay for bricks, linings, crucibles, &c., required in such a

work, abounds in the argillaceous strata of this region. Limestone for

flux, eight miles below Stony Creek. Plastic clay, for comnion bricks*

occurs along the valley. - ^ ^'

X. Facility of procuring provisions and other necessaries of life;

being on the main avenue along which passes the grain, flour, corn, pork,

and other agricultural productions of an immense region bordering on
the Susquehanna and its tributaries, and even extending far westward
beyond the Alleghany mountains. Little need be said about sufficiency

of labouring population
;
because it is a fluctuating body, moving always

in the direction of demand and remuneration, and will probably alw^ays be

equal here to the required amount. '<v j^ 'ai^;:^ ;<^^\u ^. -

.

XI. The town of Port Lyon or Dauphin, and the valley of Stony
Creek, afford appropriate and healthy sites for the residence of a working
population, to almost any imaginable extent,

XII. Low prices of coal and iron are necessarily consequent to the

state of things noted in tV. and Y. There are several furnaces, forges

and rolling mills already established in the vicinity of Stony Creek; from
these additional supplies of excellent pig iron can be obtained.

In one or more of the sites most strongly recommended for a national

foundery, it is stated that the coal will have to be brought from the moun-
tains by rail-roads and canal, 200 miles, and the iron ore and pig iron 70,
and 120 miles. Here both these ingredients, possessing every gradation of
quality, exist upon the spot.

THE AMERICAN REPERTORV OF ARTS, SCIENCES AND MANUFACTURES.

Edited by James J. Mapes. "

'

We have received Nos. 1 to 5, of this work, which has lately made its

appearance as a monthly Journal. Judging from the numbers already

before the public, the work appears very well both in point of varity of

matter, and neatness of execution. It is proposed to increase the interest

in this Journal by reporting the transactions of several societies, chiefly

however of the Mechanics' Institute. We hope that it will be better re-

warded for the great pains bestdwed upon it, than the former proprietors

of this work were by thier connection with the same Institute. We un-

derstand, however, that the difficulties then existing have been done away
with ; in that event we can reasonably expect a fair encouragement to the

American Repertory.
!./.•

AUTOGENOUS SOLDERING.

A new process bearing this grandiloquent title, is at present exciting

much attention both in Eno'land and in France. It is the invention ofa Mr.

Richemont, and consists in part of a blowpipe, attached to a selfregulating

reservoir of hydrogen gas, and supplied likewise with common air near

the get. No solder is used, but the beat of the blowpipe is sufficient to

cause the fusion of the metal, and the consequence is the absence of any
6
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joint or seam. The expense of the materials as is well known is a triffe

;

sulphuric acid and zinc, cost but little, and the resuhing sulphate of zinc

goes a greatway to pay the cost of them.

The advantages of such a mode of uniting metals, are much greater than

would at first be imagined. In the case of lead alone, the saving would

be immense, for the galvanic action attendant upon the presence of another

metal, so highly exalts the action of any slightly corrosive substance, that

in various branches of manufacture, leaden vessels are absolutely discard-

.

ed, or used at a great cost, simply because they involve the presence of sol-

der.

An important use of this invention is to the soldering of the tubes of lo-

commotire boilers,—the perfect control and management of the flame, giv-

ing it a great advantage. There can be no patent for the process in this

country—the mode of operation is very simple, and we should be pleas-

ed to hear that some of our enterprising manu^cturers had tried the expe-

riment. ^ s:- .^%\.s.^:.;v^^-5;:'7 \:
;^-..- ^.

-i:-:':

o It is but justice to add, that Mr. Spencer the inventor of the electrotype,

claims to have used this plan of soldering and to have made it known to

his friends long before the date of the French patent. 1 ^f r- - ;

Errata.—In number 12, vol. IV, New Series, page 362, ninth line from

bottom, for " wild grapes of the Pontoosuc," read " wild gorges of the

Pontoosuc." '

1

Railroads.— An article is going the rounds, stating the cost of several of

our first and most important railroads. Without explanation it may tend to

deceive the public, as to the actual cost, at the present time, of a well con-

structed railway.

The roads named in the list were generally our first essays and lessons in -^

railroad construction, with expensive inclined planes on a part of the roads

named, broken stone foundations, &c. They have generally double tracks,

where single tracks, with suitable turnouts, would have answered every

purpose, in the present state of travel and traffic. And last, though not

least, these roads have cost extra rates per mile, by beginning at the wrong
end of making a railway, viz. by commencing the work and calling in

capital, before the "right of way," or road bed, on which to construct the

road, is first obtained on the choice of the several routes on which it is pro-

posed to construct the road, for the selection of the directors, of the best and
least expensive line.

1^ The land for the right ofway, and damages (!) on the roads named, have
Taried from 1^2,000 to $8,000 per mile, and this on lines where the con-

struction of this new class of improvement has generally added greatly to

the value of the property of the farming interest. On the Long Island Rail-

road, and other roads named in the list, the right of way has cost the stock- ^

holders, by a premature location and bad management, near $8,000 per

mile. On the Utica and Schenectady Railroad (with damages for the turn-

pike) the right of way cost about $5,000 per mile, as the road V\as located

by law. This item off from the cost of this road, $19,000 per mile as stated,

jeduces the same to $14,000 per mile.

On lines where railroads do not cross ridges, and there ie not heavy rock



i

''

Jnstiiuiion of Civil Engineert.''\^^':. 43

Wasting^ and high embankments, the cost at the present time, for a single

track, with the flat and T rails may be stated in round numbers, at from

$14,000 per mile for the flat, and $20,000 for the T rail. A ^..,

The item of $40,000 per mile in the list for the Camden and Amhoy
is calculated to deceive. That road has a double track and the T rail on

a large portion of the road. About $400,000 were paid for land and dama-
ges; also about $450,000 for steamboats on the Delaware and at this end
of the route. These items taken off*, this road costs for a doitble track,

depot, an expensive manufactory of locomotives, and for repairs, with other

fixtures, less than $25,000 per mile. A contract to test the cost of the first

five miles of the New York and Albany Railroad, over the worst average

of the roadt proves that it may be constructed and put in operation for

$15,000 per mile. The N. Y. and Erie Railroad calculate on $10^000
per mile; in this estimate they may be disappointed. J. E. B.
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The preceding>esults show also that errors have crept in by the adop-

tion of the theoretical method of reducing undulatory surfaces to a level.

M. de Pambour extends the length of the road as a compensation for the

acclivities or for the help afforded by the bank engines, and Dr. Lardner

diminishes the time of the trip to that which he assumes would be occupied

in performing it on a dead level. If the principles on which these correc-

i tions for the acclivities and declivities are made, be correct, other facts than

we are at present acquainted with must be taken into account before it can

be demonstrated that a given power will convey a given load at some cer-

tain increased velocity along any given undulating line. The resistances

which enter into the composition of the sum of the forces are ever varying

to such an extent, that it may be doubted whether the the theoretical level

be not a pure fiction with reference to the practical results of the expe-

riment.

The effective power of a locomotive engine, or the excess of power after

overcoming its proper friction and the resistance from the blast, is solely

expended in the generation of momentum. This which is the product of

the mass and the velocity represents the useful mechanical effort exerted

by the steam, and may always be ascertained under all the practical cir-

cumstances of railway traffic. The consumption of power as water, in

the shape of steam, is a third quality which may be also readily ascer-

tained. The application of which may be made of the above data is com-
prehended in the following propositions. First, that equal momenta would
result at all velocities from an equal amount of power expended in equal

times by the same engine, if the forces opposed to progressive motion and
to the effective use of steam in the engines were uniform at all velocities.

Secondly, the difference between the momenta generated by a unit of power
in a given time at various velocities, measures the difference in the sum of
the resistances opposed to the power at those velocities. Having ascertained

the gross weight of an engine tender and'train—their mean velocity—and
the expenditure of water as steam during the trip, simple computations
will inform us of

—

1. The mechanical effect realized by a given power at all velo-

cities.

2. The total increase or decrease of resistance at all velocities.

3. The ratios which the increase or decrease of resistance at different

velocities bear to the ratios of these velocities.
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S Two other results also follow from the above, and which may be termed

the commercial results, viz., the amount of gross and useful tractive ef-

fect realized by an equal expenditure of power at all velocities. The dif-

ference between these is a useless quantity in a practical sense, being the

costly waste of power incident to the locomotive functions of the engine

and tender over and above the waste arising from the unascertained and
ineffective portion of the whole power required for the blast. The reduc-

tions and computations necessary for the exhibition and development of

these views are contained in two tables. They relate to forty-nine experi-

ments, being those already referred to, and those by Mr. N. Wood, on
the Great Western, and London and Birmingham Railway, and some
others. One of these tables contains the velocity of the engines, the con-

sumption of water as steam, the loads, the absolute momenta per second;

the momenta generated by equal power in equal times, viz., by 1 lb. of

water as steam per second ; the weights of the gross and useful loads

moved by equal powers, viz., by one cubic foot of water as steam, at the

velocity of each experiment, with various other elements. The other table

contains a summary of the ratios of the velocities and of their squares,

brought into juxta-position with the ratios of the power expended to pro-

duce equal momenta, equal gross and equal useful effects, by the compa-
rison of pairs of experiments on the engines given in the preceding table.

This table also shows the influence of velocity in the expenditure of power
to produce equal mechanical and equal commercial effects; and the amount
of loss attributable to the increase of resistance at the higher velocities.

The author discusses in great detail the various circumstances of these ex-

periments, and the inferences and practical conclusions which may be

deduced therefrom : and comes to the conclusion, that the determination

of the performance of locomotive engines by the methods here set forth,

is as practicable, exact, and demonstrative of the relative powers and
dynamic excellence, as to the determination of duty done by pumping
engines. .«

The intensity of the pressure on the opposite side of the piston arising

from the blast has been but imperfectly stated. By some, the discharge

of the steam has been likened to a jet, and considered continuous. But
an attentive observer can appreciate by his ear that an interval exists

between the alternate discharges of steam from the two cylinders. That
these jets are periodic and not continuous, is also distinctly evidenced by
the audible pulsations in the chimney, even at the very highest velocities

of an engine, and their duration may be measured at lower speeds. Upon
this intermittent action of the blast depend, in a great measure, the resul-

tant pressure against the piston, and the production of a sufficient current

of air through the fire, both which effects would be materially changed
in intensity by the substitution of a continuous for a periodic current. The
precise duration of the jet, or of the time of the steam evacuating the cy-

linder, can only be determined by direct and careful experiments ; bu
its period may be ascertained within definite limits ; for since a single dis-

charge is completed within the time occupied by the piston in accomplish-

ing a half stroke, and the pauses between the two successive discharges

are distinctly perceptible, a single blast cannot occupy the fourth part of

the time of the revolution of the crank shaft, and very probably does not

exceed the eighth part, or the period of a quarter stroke of the piston.

Under no circumstances, then, can th« pressure from the blast oppose the

piston much longer than during one fourth of the stroke. With an active

pressure, then, of 30 lbs. per square inch, the mean resistance from the

blast would not be greater than 7^ lbs., and with a pressure of 15 lbs., nol
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greater than 3J lbs. per square inch, against the pistons. The author

then proceeds to cite several observations and experiments made by

himself, which are confirmatory of the preceding argument respecting

the blast, and he was led conclusively to the fact, that ^th of the pow-

er of the engine experimented upon, at working pressures of 20 lbs.

and 15 lbs., was absorbed in blowing the fire; and the escape of the

steam from the cylinder was four times swifter than the motion of the

piston.

The author lastly treats of the expenditure of power for a given effect

by fixed and locomotive non-condensing engines. But few experiments on

the expenditure of steam for a given effect by non-condensing stationary

engines have been made. The relative consumption of fixed copdensing

and non-condensing engines have been treated of by the late Mr. Charles

Sylvester, of Derby, whose knowledge and accurate theoretical analysis

of the subject are shown by the close accordance of his conclusions with

the facts established on two engines of these classes at certain working
pressures. His conclusion that the relative economy of these engines

will be as the quantities of steam consumed, or as 2 to 1.72, at those pres-

sures, is accurately confirmed by the results here recorded. Mr. Sylves-

ter also showed, that by increasing the pressure upon the same non-con-

densing engine's cylinder and air pump, so as to maintain the steam in

it at a uniform pressure per square inch for all loads, the economy of the

former would gradually approach and finally equal the latter. The re-

sults obtained in the preceding part of the paper furnish numerous compa-
risons between the locomotives and fixed non-condensing engines, and the

consumption of the latter has been used, together with the condensing
engine, as the test of the accuracy of the data of resistance assigned to

the former by the various analysts. The accurate determination of the

expenditure of steam by the same locomotive engine, in which the values
of the friction and of the blast pressure were ascertained, admits of the

consumption of water as steam for given effects being determined, and
thus narrows the grounds of doubt, and establishes more {correct data for

ascertaining the real resistance opposed to progressive motion on railways.

The application of these principles, as borne out by the experiments of
the author, and their particular bearing on the experiments which have
been the subject of the previous ample and detailed discussion, form the
conclusion of Mr. Parke's series of communications on steam boilers and
steam engines. ,,. ,

.

PLAN TO PREVENT THE FALL OF A MINE BUCKET IN CASE QF THE
ROPE BREAKING.
Sir,— The year before last, I sent to the exhibition of the Royal Corn-

wall Polytechnic Society a model of a plan for raising miners, which I had
previously submitted to the inspection of several practical men, who had
all expressed a very high opinion of its merits. It was not, however, con-
sidered worthy the notice of the judges, and passed the exhibition without
any observation. I feel every disposition to rely on the correctness of the
decision, come to on that occasion ; but yet, as in a greater multitude of
councillors there may be more wisdom ; and as, while I see the life of the
miner most awfully shortened by his occupation, and while I have observ-
served on examination of the burial register of a neighboring parish, that
16J- per cent, of the deaths ofminers during two years have been acciden-
tal, I see no plan as yet at all likely to be carried into effect, to ameliorate
their condition. 1 feel a great desire to have the opinion of some of your
very ingenious and scientifically competent correspondents on the subject.
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My plan was that a bucket nf any convenient dimensions should be pro-

vided with projections on each side to run in grooves, firmly fixed on each

side of the whole depth of the shaft In the same manner, 1 believe, as the

corves in Some of the coal mines. I proposed to have the back of some of
these grooves constructed like ladders, and furnished with strong and well-

secured iron staves. To the upper end of each of the vertical projections

of the bucket, were to be fixed by moveable joints, one or more strong

crooks, acted on by powerful springs, which should continually press

them, with great force, towards the staves in the back of the grooves. On
the back of each of these crooks was to be fixed a very strong ring connect-

ed by chains or ropes to the principal chain or rope used to raise or lower
the bucket. As long as the tension of the main rope continued these

crooks would incline inwards over the iron roof of the safety bucket ; but in

case of the rope breaking, and the consequent removal of its restraint, the

springs would force the crooks upon the staves, and the buchet remain sus-

pended until another rope was affixed. I will not enter more minutely

into a description of my plan, the model of which worked in the most satis-

factory manner, and will only beg to ask the opinion of any of your corres-

pondents in the coal districts as to the practicability of its introduction in

grooved shafts already constructed, and to solicit any competent opinions on
its suitability, or otherwise, to the purpose for which it was suggested.

I very much fear that unless the press take up the subject, very little be-

nefit will result to our deserving, but much suflTering mining population

from the annual exhibitions of the Polytechnic Society; and I should re-

joice to see your influential journal enlisted with that society in its benevo-

lent eflbns in behalfof our working classes. - - vv

I remain, Sir, very truly yours,

, R. Blee, Jun.

Redruth, Dec. 30M, 1839.

TO THE SENATE AND HOUSE OF REPRESENTATIVES OF THE UNITED
STATES OF AMERICA, IN CONGRESS ASSEMBLED.* tht memorial of
Edmund Pendleton Gaines, Major General in the Army of the XJni,

ted States, commanding the Western Division, respectfully shotceth-

ihat— -

J

(Continued from page 21.)

16. Operations in the final construction of the work.

Each one of the proposed routes to be placed in charge of a Colonel,

who will superintend the construction of the work ; and for the prompt and
convenient accomplishment of every part of the work, each route will be

subdivided into ten sections, and each section placed under the immediate

superintendence of a Captain, to be assisted by the whole of the subaltern

officers, non-commissioned officers, artificers and privates of the company,
with as many volunteer artificers and other operatives as will be sufficient

to ensure the completion of each section in from four to five years after the

location of the work, which may be accomplished in one year. So that

when one section of sixty miles in length is completed, the whole work
will be quite, or nearly finished;—with the exception of that which is un-

avoidably located over a mountainous country. The completion of the

mountainous sections may be hastened by such increased means, as the

exigencies of the service shall demand. The simple process of carrying

on such a work, necessarily increases the means and facilities of its pro-

gress and speedy accomplishment. Thousands of our young men igno-

rant of every operation upon the work will soon become able operatives.

To the regular army we should have the power to add every scientific me'
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ehdnic, artificer, and able bodied willing laborer, to be employed as vo-

lunteers, principally within the limits of the States where the sections of

the railroads on which they are to be employed, respectively, are located

and constructed ; so that the services of all may be near their places of re-

sidence. We shall thus call into action and usefulness that class of Ame-
rican genius which would otherwise, to a greatextent, languish and iail into

the whirlpools of vice or imbecility for want of employment and judicious

direction— that genius which is found in the learned professions, in all the

walks of fashionable life, in the pursuits of Agriculture, Commerce, and

the Mechanic Arts, as well as in the haunts of dissipation and idleness
\

whose votaries nrray indeed often too truly say, "we are idle because no
man hath given us employment." By these idlers, whose employment
would save them from misery and ruin, and render them valuable citizens,

and enable them to render their country invulnerable in war, and enrich it

in peace,—aided by the enterprising young men which every section of the

Republic is capable of affording for the proposed great work, and arming
with the irresistible weapons of industry and enterprise, necessary to enable

them in obedience to the sublime mandate of Holy Writ : "to replenish the

earth, and subdue it," and render it fruitful, that it may multiply the be-

nefits and blessings which it is capable of yie)ding to man, the proposed

work will be speedily accomplished.

17. The hidden wealth which the progress of the work will disclose,

added to the vast supplies of materials for construction, for transportion, and
for food and raiment for the operatives upon the work and for commerce
—supplies, a considerable part of which every year waste away among
the interior sections of the Western and Middle Slates for want of a cheap
conveyance to good markets, such as the proposed railroad will afford, will

contribute much towards the completion and final profitable employment
of the work;—supplies that would every year be augmented by new im-
provements, and by encouraged industry, until they would far surpass the
immediate wants of the great and increasing influx of population, and ope-
ratives upon the public works, and frontier; and on the completion of the
work, these constantly increasing supplies would be {)oured into the im-

fjroved channels ofcheap transportation and profitable commerce—gradual-

y swelling the profits of both, as the millions of tributary rills and rivulets

expand the mighty river into whose bosom they pour their liquid treasures.

It is believed, moreover, that the construction of the proposed railroads

through the Southern, Western, and Atlantic States, would not fail to cre-

ate the means for the speedy completion of all the latteral branches requir-
ed for every State and seaport, by multiplying among us experienced engi-
neers, and scientific mechanics, with habits of industry and enterprise; giv-
ing to all classes of the community profitable employment, calculated fo
render them independent in their domestic affairs, respectable and happy in

peace, and formidable in war—whilst the money expended would be kept
in a healthy state ofcirculation among the farmers, merchants and mechan-
ics of our interior settlements, in place of its being carried off to enrich fo-

reign merchants, or to form every year at home a new bone of contention,
between the votaries of the spirit of party—such as go all lengths for party
men, regardless of the true interests and honor of the Republic. And
when, during a state of war with nations surpassing in naval strength, we
fitid ourselves compelled to abandon the ocean, and be deprived of our fo-
reign commerce—the inevitable consequence of a war with any of the
strong powers of Europe without first supplying ourselves with a fleet of
steam ships of war, as well as floating batteries and the proposed railroads,—these roads, even while occasionally employed in the transportation oi
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troops from the central States to the South, will take return cargoes of

Southern products, such as sugar, cotton, oranges and lemons, from the

Southern to the Middle and Northern States—from whence they will bring

return cargoes of the numerous products and manufactured articles of the

northern and central States, needed in the South ;—an interior commercial
intercourse by which the privations of our foreign commerce would be re-

medied, and many of the evils of war removed, and all others greatly miti-

gated. Indeed the completion of the proposed rail roadsand floating bat-

teries, your memorialist believes, would soon effectually prevent the recur-

rence of war, so long as the United States shall see fit to confine their views

and national policy to the magnanimous principle of defensive war:
as the proposed means of national defence would give a degree of available

strength, both physical and moral, th^t would render the peril of an attack

a perpetual source ofterror to our evil disposed neighbors
;
and consequent

moral strength and security to our beloved country. * *

l9. Ancient and modern history is replete with evidences of the wisest

ofgovernments having promptly availed themselves of the use of every de-

scription o{ weapon, deemed to be most formidable in war; as well as of eve-

ry kind of power applicable to the purposes of rapidly wielding armies and
munitions of war, as soon as practicable after their discovery. We need
only advert here to some few discoveries, which, trifling as the first and
third may seem, were deemed sufficient at the time of their discovery to

merit the attention of men and monarchs of profound wisdom and genius.

First. When the commanders of the armies of King David reported to

that veteran monarch, that they had sustained heavy losses in their opera-

tions against the Philistines, in consequence of their having employed in

battle the bow and arrow ; David promptly gave orders to his commanders,
to avail themselves of the discovery of this then formidable weapon, and
make themselves and their men acquainted with the use of it

—"so as to

place them on an equal footing with their enemy." (See the " History

of the Bible," page —
.) ,.,

Second. When in the 14th century an obscure monk of Germany disco-

vered gunpowder, with some of its uses in war, all the other nations of

Europe that were blessed with wise rulers hastened to avail themselves of

the discovery—a discovery which ere long induced all the civilized world
to change their unwieldy weapons of war for fire arms; gradually laying

aside their war-chariots armed with scythes, battering rams, with their

coat of mail, and most oftheir personal armor.

Third. The use oi wheel carriages on improved roads added more than

twenty-five per cent to the efficiency of an army, by enabling it to march
one fourth further in a given time, and by carrying with it a more ample
supply of artillery, ammunition and subsistence, prolonging the period of

active operations, and occasionally taking the enemy by surprise; as, by
the increased celerity of his movements, Napoleon took the enemies of

France by surprise m his first campaign into Italy.

Fourth. All civilized nations speedily availed themselves of the discove-

ry of the magnetic needle, with the inventions and improvements in ship

building, the use of sails, fee, &c. Many of the discoveries here alluded

to. however, though they contributed to facilitate the movement of troops

and munitions of war, excited little or no interest at the time of their disco-

very, compared with that of the application of steam power to ships and

other vessels, and to vehicles of land transportation on railroads. In these

last discoveries we may well be allowed to speak in the language of poet-

ry, and say that

Steam power " was almighty in its birth ;"
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whilst gunpowder, fire arms, wheel carriages, and all forftier improve-

ments in marine structures, though partially known and in use for cen-

turies past, have exhibited little or nothing beyond their now apparent

state of infancy until within the last and present century. Even now, no

civilized nation can boast of any discovery or improvement in fire arms^

gun carriages, or in naval architecture, in any wise calculated to be of any
peculiar advantage to any one nation over another nation

;
whilst these

developments of steam, with floating batteries and rail roads, are calculated

to render a nation in the position which we occupy, at least ten times more
formidable in a v)ar of selfdefence, than in an offensive war, against na-

tions of equal numercial strength, and provided with the means here pro-

posed. All the discoveries above referred to in the science of war hare*

however, contributed much to ameliorate the condition of nations, and of

armies, in their Conflicts and controversies ; and greatly to lessen the evils

of war. The greater the improvement in this awful and sublime science^

the less calamitous, and the more humane have been the restilts of milita-

ry operations—wherever the contending parties were equally acquainted

with the progressive improvements, and had equal, or nearly equal means
of profiting by them. If these propositiohs are correct—and history proves

them to be strictly true—where, it may be asked, where must our im-

provements in the science of war, dependant on steam power, terminate 1

The wise and the good who have long cherished the prospect of a blessed

millenium, will readily answer the question. * « *

24. The apprehended expense of the proposed work, constitutes the

principal objection advanced by any statesman ; or by any man of military

mind, whose opinions have come to the knowledge of your memorialist.

To this objection it may be answered. ' -i
First—That the apprehended appropriations to meet the expense, will

be no more than eleven millions of dollars a year, for a period of six

years—provided the work is done by the Army of the United States as

heretofore suijffested.

Second—The employment of the Army upon the work will be to the
officers and men^ and to the youth of every State and district through
which the work will extend, the best of all possible .schools to prepare
them for the defence of the country: as the officers and men so employed
will have the proud satisfaction of knowing that every day's labor, in this

essential work of preparation, will contribute to increase their moral and
physical capacities for usefulness and domestic happiness in peace, and for

a glorious triumph over the invading foe in war.

Third—In exhibiting the cost of this system of defence, it is gratify-

ing to find that of the $66,000,000, which is the estimated amount re-

quired for the seven railroads from the central States to the sea board and
northern frontier, with five floating batteries from the Mississippi river at

the Passes, and below New Orleans* and five others for the defence of
the harbor of New York, more than sixty three millions of that sum will
be expended for materials and worki which the interior of the United
states will afford.

Fourth—The most costly material Required for the tvork will be bar
iron for the rail ways, and sheeting for the sides and tops of the floating

batteries
; of this afticle not less than 500,000,000 lbs. will be needed.

This quantity at 4 cents will amount to $"20,000,000,—/trendy millions of
dollars.

Fifth—For supplying the whole of the iron, it is proposed to erect at

Convenient places, near the site of each one of the seven great railroads,

* foundry and rolling mill^ for the manufactory of the iron required, upon
7
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the same principle that armories are estabUahed by the United States

for supplying" the army and navy, and the militia with cannon and smaH
arms. By these works ample supplies of the best of iron may be obtained

in season to complete the railroads and floating batteries, in the time here

auggfested.

We shall, in this way, lay open to the individual enterprize of the peo-

ple of the United States rich mines of wealth, hitherto but little known j

and we shall moreover relieve ourselves of the reproach to which we have

/or many years been subjected—the reproach of sending to Europe and

expending there many millions of dollars for iron, whilst most of our

States abound with inexhaustible supplies of this valuable metal, equal to

any in Europe. »••••
32. Vour memorialist having at different times during the last seven-

teen years, submitted to the proper authorities of the War Department

most of his views contained in the foregoing 30 sections, as will more fully

appear from his official reports (which he prays may be called for and ta-

ken as a part of this his memorial) he has thus repeatedly appealed to the

War Etepartment
j
but he deeply regrets to say that his appeals have been

wholly unavailing. He now respectfully calls on every member of the

national Legislature who loves his country and her institutions, to sus-

tain his efforts in preparing for her a system of defence worthy of theii

Fathers of the Revolution, worthy of the Union and of the Constitu-
tion which we all stand pledged to support. . Your memorialist did not

enter the service of his country for the mere selfish enjoyment of the />om^

and ephemeral honors of the field of battle, (though he would not shrink

from a comparison of his services in battle with those of any other United
States commander now living) his anticipated glory and great object

have been to employ her means of defence, ample as they must ever be, so

effectually as to convince her neighbonrs that honesty is the best policy,

and that defeat must attend their every act of invasion ; and thus to direct

the elements of war to the attainment of " peace on earth, and good will
towards men." With these impressions he deems it to be an act of com-
mon justice to himself, his wife, children and friends, that he should solicit

the only relief to which a United States General officer, honored as he
has long been with one of the highest commands in the army, and whose
best efforts are ever due to his country's service can with propriety claim,

—

he claims to be the author and inventor of the system of national defence
herein set forth and explained ; he therefore prays Congress to confirm
his claim by such act or joint resolution as in their wisdom shall

seem just and right. And your memorialist as in duty bound will ever
pray. V v

'.: .:'.^t j.-s'.-w; :,-.

.. -.'^',^:-: -i,^' r .^..:.,^:.'Et^vLVT!iD Pendleton Gaines.
Nashville, Tenn., Dec. 3l5/, 1839.

ItEPORT or THE DIRECTORS OF THE THAMES TUNNEL COMPANY, TO
THE GENERAL ASSEMBLY OF FROVRiETORS, held at thc London Tav-
ern, on the 3rd day of March 1840.

Gentlemen :—Your directors, in making their annual report, desire

in the first instance, to refer to a passage in their last statement, which held
out a prospect of the near termination of the hazardous portion of this im-
portant work.

Your directors then stated, " that they had the gratification to meet the
proprietors after many years of anxiety and delay, with the most reasonable
hope of having but one more annual' meeting between the termination of

!l^'
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«U the peculiar hazards and difficulties of the undertaking, and such an

advance of the works as shall bring them near to the time when their

anxious trust will be discharged by the completion of this most arduous

enterprise." c v*v

Your directors have the satisfaction now to announce the entire rcalizt^

tion of the prospect then held out, during ih* past year. From the first

week after the last annual meeting to the present time, they have had the

gratification to observe a steady increase in the rate of progress. For the

first fifteen weeks after that meeting, the average weekly rate was under

two feet per week, whilst, during the last few weeks the average progress

has been increased to nine feet on an average weekly. With the increas-

ed rate of advance also, the average cost per foot has diminished, wid has,,

greatly tended to reduce the high average cost of the work per foot^ whflst •

the excavation was carried on under the deepest part of the River.

Your directors, indeed, aie of opinion, that could the plain of operation

so elaborately detailed in two Reports, dated 18th of April and I5lh of

August, 1838, and which they referred to in detail in their last Report,

have been adopted, both time and money would have been saved in the

construction of the tunnel, an t)pinion which they have before expressed,

and now repeat, in order to guard against the exaggerated notions of the

cost of a roadway under a deep navigable fiver, compared with the ordi-

nary mode of communication.

Their experience would now lead them to say, that whilst the steady

and solid execution of this work proves the perfect practicability of Mr.
Brunel's plans for constructing roadways under, instea-d of over naviga-

ble rivers, where circumstances render it necessary, no accurate judg-

ment can be formed of the cost of such a work bytlrat of the Thames
tannel, inasmuch as the Engineer has been constrained to follow a plan,

the merit of which was solely (on the assumption ofthe impracticability of

the work) that it risked the least portion of the public money, and for

which object alone it was imposed upon the Engineer, when the money
Was advanced in aid of this undertaking. '

'

The total progress during the year has been 245 feet, and the work is

now within sixty feet of the wharf wall of Wapping.
y Your directors are now negotiating for the purchase of the property

on the Wapping shore, in order to commence the footway descent,— so

soon as this shall be accomplished, your Directors propose to make arrange-

ments to open and appropriate one Archway of the Tunnel for foot passen-

gers, retaining the remaining one for the pu rpose of carrying on the Works
until their final completion. They have the satisfaction to report, that ac-^

cording to the present plan, and provided the property could be advanta-

geously obtained, the footway descent will be placed about fifty feet near-

er the wharf than it was originally proposed, by which arrangement, this

distance of tunnelling will be saved, as well as the earlier opening of ths

tunnel obtained.

Your directors continue to receive from the authorities of the corpora-

tion of London, every facility they can give towards the completion of the

work. V

Your directors now consider the work practically accomplished,—the
local difficulties attending the construction of the tunnel are daily yield*

ing to the progress of making; and they desire to congratulate the proprie-^-

tors, and the public indeed, on the approaching termination of their laborSpl

and of the great and important work entrusted to their care.

They believe it will long endure to do honor to the science and skill of
the Engineer, and the spirit and liberality of the country. They mxm o|
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opinion that the tunnel fully deserves the description given of it by the

l3uke of Wellington, who, from the first to the last, has given it his coun-

tenance and support. His giace encouraged the continuance of this

undertaking at a time when it was deemed impracticable, and when neces'

sarily his authority and the interest he took in the work, was of the high-

est importance. In 1828, when the works were suspended, his grace

described it as " a work important in a commercial as well as a military

and political point of view." Your directors would add that not only do
they consider this a just character of the undertaking, but that in point of

economy and durability it will be found as a means of communication be-

tween the banks of the river, capable of being most favorably compared
with any of the great metropolitan bridges.

Statements of the receipts and expenditure of the company, for the year
which ended on the 31st of December, 1839, with a general balance

sheet, have beep prepared, and are now submitted by the directors for the

information of the proprietors. v^if

B. Ha WES, Chairmaiuiff
Thames Tunnel Office, Walhrook buildings^ , .

Walbrooh, 3d March, 1840. ^ ^ '

ON A SIMPLE MODE OF OBTAINING FROM A COMMON ARGAND OIL LAMP,
A GREATLY INCREASED QUANTITY OF LIGHT ; IN A LETTER FROM
Sir. J. Herschel, Bart.

Gentlemen.—The following simple, easy, and unexpensive mode of

greatly increasing the quantity of light yielded by a common argand
burner has been used by me for some years, and is adapted to the lamp
by which I write, to my greatly increased comfort. It consists in merely
elevating the glass chimney so much above the usual level at which il

stands in the burners in ordinary use that its lower edge shall clear the

upper edge of the circular wick by a space equal to about the fourth

part of the exterior diameter of the wick itself This may be done to any
lamp of the kind, at a cost of about sixpence, by merely adapting to the

frame which supports the chimney four pretty stiff steel wires, bent in

suoh a manner as to form four long upright hooks, in which the lower end
of the chimney rests ; or, still better, if the lamp be so originally con-

structed as to sustain the chimney at the required elavations without such
addition, by thin laminae of brass or iron, having their planes directed to

the axis of the wick.

The proper elevation is best determined by trial ; and as the limits

within which it is confined are very narrow, it would be best secured by a
screw motion applied to the socket on which the laminae above mentioned
are fixed, by which they and the chimney may be elevated or depressed
at pleasure, without at the same time raising or lowering the wick. Ap-
proximately it may be done in an instant, and the experiment is not a little

Striking and instructive, Take a common argand lamp, and alternately

raise and depress the chimney vertically from the level where it usually

rests, to about as far above the wick, with a moderately quick but steady
motion. It will be immediately perceived that a vast difference in the

amount of light subsists in the different positions of the chimney, but that

a very marked and sudden maximum occurs at, or near, the elevation

designated in the commencement of this letter : so marked indeed as al-

most to have the effect of a flash if the motion bo quick, or a sudden blaze

as if the wick-screw had been raised a turn. The flame contracts some-
what in diameter, lengthens, ceases to give off smoke, and attains a dazzling

intensity.
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With this great increase of light there is certainly not a correspond-

iagly increased consumption of oil. At least the servant who trims my lamp,

reports that a lamp so fitted consumes very little if any more oil than one

exactly similar on the common plan.

MR. SMEE S NEW CHEMICO-MECHANICAL GALVANIC BATTERY.

The London and Ediii-hurgh Philosophical Magazine, for this month
contains a remarkably interesting paper by Alfred Smee, Esq., on the
" Galvanic properties of the principal elementary bodies," with a descrip-

tion of a new battery invented by Mr. Smee, and called by him the " Che-
mico-Mechanical," which for all those working purposes on which the

minds of men are now so intent, seems greatly to surpass every preceeding

invention of the kind. The superior efficiency of this battery depends chief-

ly on two properties of metalic bodies first brought to light by the experi-

mental investigations of Mr. Smee, (more fully at all events than they ever

were before), namely, 1. That the galvanic energy of metallic surfaces, is

in proportion to the number of points on such surfaces ; and, 2. That plati-

num, which has long ranked at the head ofthe galvanic metals, may be preci-

pitated in powder, on the surfaces of other and cheaper metals, so as to make
them equal for galvanic purposes to platinum itself in its most comminuted
state, such as spungy- platinum, which consists of almost an infinity of

points. The battery is thus described by Mr. Smee :

—

" The battery which I now propose is to be made of either copper plated

with silver, silver, palladium, or platinum. The silver can be rolled to any
thinness, and therefore is not expensive. Each piece of metal is to be placed in

water, to which a little dillute sulphuric acid and nitro-muriate of platinum
is to be added. A simple current is then to be formed by zinc placed in a
porous tube with dilute acid

;
when after the lapse of a short time, the me-

tal will be coated with a fine black powder of metallic platinum. The trou-

ble of this operation is most trifling; only requiring a little time after the
arrangement of the apparatus, which takes even less than the description.

The cost I find to be about ^d. a plate of 4 inches each way, or 32 square

inches of surface. This finely divided platinum does not adhere firmly to

very smooth metals, but when they are rough is very lasting, and sticks so

closely that it cannot be rubbed offl On this account, when either silver is

employed, or copper coated with silver, the surface is to be made rough by
brushing it over with a little strong nitric acid, which gives it instantly a
frosted appearance, and this, alter being vi'ashed, is ready for the platinizing

process.

" With regard to the arrangement ofthe metal thus prepared great diver-

sity exists; it may be arranged in the same way as an ordinary Wollaston's
battery with advantage; a battery thus constructed possessing greater power
than Profesor Daniell's battery : four cells, containing 48 square inches,

in each cell, decomposed 7 cubic inches of mixed gas per five minutes,
whilst four cells of Professor Daniell's, in which 65 square inches ofcopper
were exposed in each cell, gave off only five cubic inches in the same time.

However, in my battery thus arranged, the action dropped to five cubic
inches in five minutes, but it resumed its power after the contact had been
broken for a few seconds. This battery also possesses great heating pow-
ers, raising the temperature of a platinum or steel wire, one foot long, and
of a thickness similar to that used for ordinary birdcages, to a heat that

could not be borne by the finger.* Its magnetic power is not less astonishing,

A small pot battery of six cells fairly fused into globules, two inches of iron wire, and
we combusuon of different metals was extremely bnlliant, when the battery was ixicom-
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three cells supporting the keeper of a magnet through forty-five, two cells

throuq^h thirty-two, and one cell through twenty thicknesses of paper. An
electro-magnetic engine was made to rotate with great velocity, the com-
bustion of the mercury at the breaking of contact, being exceedingly bril-

liant.

••A battery of this construction should be in every laboratory to be used

in most cases where a battery is wanted, and the slight labor attending its

operation is scarce worth mentionino-. I have used one for 48 hours con-

secutively without the slightest alteration either of the fluid, or in the ar-

rangement of the metals, and the diminution attending its operation appear-

ed to arise from deficiency of acid, for it was instantly restored by a little

strong sulphuric acid in each cell. Where the battery is required to pos-

sess the same power for a long period, it might be advisable to separate the

metals by a porous earthenware vessel, or what answers the purpose equal-

ly well, by a thick paper bag, the joinings of which must be efl!ected by
shell-lac dissolved in alcohol. By these means the sulphate of zir\c is re-

tained on the zinc side of the battery. The use of porous tubes, however,

appears from observation, as far as my battery is concerned, to he nearly

super/tuows, at any rate in most cases; for I find that after a battery arrang-

ed as Wollaston's had been at work in the same fluid for forty-eight hours,

it had no zinc deposited on the silver. It is worth remarking, that during
the last 24 hours contact had not been broken for a single instant. Not^

withstanding these experiments, however, it may be as well in an extensive

battery to use porous plates.

"The battery maybe arranged like the pot batteries, but I should great-

ly prefer the troughs, such as used for Wollaston's batteries, from the con-

venience of packing, and from a battery of the same surface requiring so

small a space. A battery may be constructed to form a most powerful ca-

lorimotor. It may also be arranged as a circular disc battery. Or it may
be made as a Crnickshank's each cell being divided or not by a flat por-

ous diaphragm. Whatever arrangement is adopted, the closer the zinc is

brought to the platinized metal, the greater will be the power.
" The generating fluid which is to be employed is water, with one-eighth

ofsulphuric acid by measure; and the zinc ought always to be amalga-

mated in the first instance, as that process will be found very economical

from its stopping all local action, and the amalgamation will be found not

to require repeating, because there is no fear of copper being thrown down
on the zinc, which occasionally happens in the sulphate of copper batte-

ries.

*• The battery thus constructed is the cheapest and least troublesome in

action that has ever been proposed, and from the smallness of its bulk will

be found very valuable to electro-magneticians."

Mr, Smee adds :

—

" This battery may remain in the acid for any length of time, and neither

the amalgamated zinc nor platinized silver will undergo the slightest

change, and the whole will be as silent as death. Let only communica-
tion be made, the liquid in each cell becomes troubled; it boils—it bubbles,

and produces the effects which have been detailed."

ON THE CAOUTCHOUC MANUFACTURE, BY AudrCW Ure, M. D., F. R.

s., &c. &c.

This department of operative industry has, within a few years, acquired

an importance equal to some of the older arts, and promises, ere long, to

bination with a Bachoffner'B apparatus. A small piece of silver platinized (two inches each
way) with a fold of zinc, was connected with a large temporary horBeshoe magnet, wheo
it supported upwards of three hundred weght.
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rival even the ancient textile fabrics in the variety of its designs and appli-

cations. The manufacture of caoutchouc has, at present, three principal

branches— I. The condensation of the crude lumps or shreds of caoutchouc,

as imported from South America, India, &c., into compact homogeneous
blocks, and the cutting of these blocks into cakes or sheets for the stationer,

surgeon, shoemaker, &c. 2. The filature of either the Indian rubber bot-

tles, or the artificial sheet caoutchouc, into tapes and threads of any requi-

site length and fineness, which, being clothed with silk, cotton, linen, or

woollen yarns, form the basis of clastic tissues of every kind. 3. The
conversion of the refuse cuttings and coarser qualities of caoutchouc

into a viscid varnish, which, being applied between two surfaces of

cloth, constitute the well known double fabrics, impervious to water and
air. .>-.

'' >.

I. The caoutchouc, as imported in skinny shreds, fibrous balls, twisted

concretions, cheese like cakes, and irregular masses, is, more or less, im-

pure, and sometimes fraudulently interstratified with earthy matter. It is

cleansed by being cut into small pieces, and washed in warm water. It

is now dried on iron trays, heated with steam, while being carefully stirred

about to separate any remaining dirt, and is then passed through, be-

tween a pair of iron rolls, under a stream of water, whereby it gets a
second washing, and becomes, at the same time, equalised, by the separate

pieces being blended together. The shreds and cultings thus laminated,

if still foul or heterogeneous, are thrown back into a kind of hopper over

the rolls, set one-sixteenth of an inch apart, and passed several times

through between them. The above method of preparation is that practised

by Messrs. Keene & Co., of Lambeth, in their excellent manufactory,
under a patent granted in October, 1836, to Christopher Nickels, a partner

in the firm. * u iv^V' ^ .? : ' -i :--

In the great establishment of the Joint Stock Caoutchouc Company, at

Tottenham, under the direction of Mr. Sievier, a gentleman distinguished
no less by his genius and taste as a sculptor, than by his constructive

talents, the preparatory rinsing and lamination are superseded by a pro-

cess of washing practised in Mr. Nickels' second operation, commonly
called the grhiding, or, as it should more properly be styled, the kneading.
The mill employed for agglutinating or incorporating the separate frag-

ments and shreds of caoutchouc into a homogeneous elastic ball, is a cy-
lindrical box or drum of cast iron, eight or nine inches in diameter, set on
edge, and traversed in the line of its horizontal axis (also eight or nine
inches long) by a shaft of wrought iron, furnished with three rows of pro-
jecting bars, or kneading arms, placed at angles of 120 deg. to each other.

These act by rotation against five chisel-shaped teeth, which stand obliquely
up from the front part of the bottom of the drum. The drum itself consists
of two semi-cylinders; the under of which is made fast to a strong iron
framing, and the upper is hinged to the under one behind, but bolted to it

before, so as to form a cover or lid, which may be opened or laid back at plea-
sure, in order to examine the caoutchouc from time to time, and take it out
when fully kneaded. In the centre of the lid a funnel is made fast, by
which the cuttings and shreds of the Indian rubber are introduced, and a
stream of water is made to trickle in, for washing away the foul matter often

imbedded in it. The power required to turn the axis of one of these mills,
as thedrums or boxes are called, may be judged of from the fact, that if it be
only two inches in diameter, it is readily twisted asunder, and requires to be
three inches to withstand every strain produced by the fixed teeth holding
the caoutchouc against the revolving arms. Five pounds constitute a charge
of the material.
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One of the most remarkable phenomena of the kneading operation, h
the prodigious heat disengaged in the ahernate condensation and expan-

sion of the caoutchouc. Though the water be cold as it trickles in, it soon

becomes boiling hot, and emits copious vapors. When no water is ad-

mitted, the temperature rises much higher, so that the elastic lump, though

a bad conductor of heat, cannot be safely touched with the hand. As
we shall presently find that caoutchouc suffers no considerable or per*

manent diminution of its volume by the greatest pressure which can be

applied, we must ascribe the heat evolved in the kneading process to the

violent intestine movements excited throughout all the particles of the

elastic mass.

During the steaming, much muddy water runs off through apertures in

the bottom of the drum. In the course of half an hour's trituration, the va-

rious pieces become aglutinated into a soft, elastic, ovoid ball, of a reddish

brown color. This ball is now transferred into another similar iron drum,

where it is exposed to the pricking and kneading action of three sets of

chisel points, five in each set, that project from the revolving shaft at angles

of 120 deg. to each other, and which encounter the resistance occasioned by
five stationary chisel teeth, standing obliquely upwards from the bottom of

the drum. Here the caoutchouc is knead»'d dry along with a little quick-

lime. It soon gets very hot, discharges in steam through the punctures,

the waterand air which it had imbibed in the preceding washing operation,

becomes, in consequence, more compact, and, in about an hour, assumes the

dark brown colour of stationers' rubber. During all this time frequent

explosions take place, from the expansion and sudden extrication of the

imprisoned air and steam.

From the second set of drums the ball is transferred into a third set,

whose revolving shaft, being furnished with both flat pressing bars, parallel,

and sharp chisels, perpendicular to it, exercises the twofold operation of

pricking and kneading the mass, so as to condense the caoutchouc into a
homogeneous solid. Seven of these finished balls, weighing, as above stated,

five pounds each, are then introduced into a much larger iron drum of simi-

lar construction, but of much greater strength, whose shaft is studded all

round with a formidable array of blunt chisels. Here the separate balls

become perfectly incorporated into one mass, free from honeycomb-cells or

pores, and therefore fit for being squeezed into a rectangular or cylindrical

form in a suitable cast iron mould, by the action of a screw press. When
condensed to the utmost in this box, the lid is secured in its place by screw

bolts, and the mould is set aside for several days. It is a curious fact that

Mr. Sievier, has tried to give this moulding force, by the hydraulic press^

without effect, as the cake of caoutchouc, after being so condensed, resiles

much more considerably than after the compressing action of the screw.

The cake form generally preferred for the recomposed, ground, or milled

caoutchouc, is a rectangular mass, about 18 inches long, 9 inches broad, and
5 inches thick.

This is sliced into cakes for the stationer, and into sheets for making tapes

and threads of caoutchouc, by an ingenious self-acting machine, in which a

straight steel blade, with its edge slanting downwards, is made to vibrate

most rapidlvto and fro in a horizontal plane
; while the cake of caoutchouc,

clamped or embraced at each side between two strong iron bars, is slowly

advanced against the blade by screw work, like that of the slide rest of a

lathe. In cutting caoutchouc by knives of every form, it is essential that

either the blade or the incision be con;stantly moistened with water ; for

otherwise the tool would immediately stick fast. Since the above straight

Tibrating knife slants obliquely downwards, the sheet which it cuts off



Caav>tchou€ Manufacture* 57

Bpontaaeoasly turns up over the blade ia proportion ds it is detached from

the bottom mass of the cake. The thicker slices are afterwards cut by

hand, with a wetted knife, into small parallelopipeds, fof the stationer, the

sections being guided rectangularly by saw lines in a wooden frame.

The wholesele price of these is now reduced to 2s. per pound. Slices

may be cut off to almost any desired degree of thinness, by means of an
adjusting screw mecha^nism, that acts against a board which supports the

bottom of the cake, and raises it by an alliquot part of an inch, the cutting^

blade being Caused to vibrate always in the same horizontal plane. These
thin slices constitute what is called sheet caoutchouc, and they serve per-

fectly for making tubes for pneumatic apparatus, and sheaths of every kind
J

since, if their two edges be cut obliquely with clean scissors, they may be
made to coalesce, by great pressure, so intimately, that the line of junction

cannot be discovered either by the eye, or by inflation of a bag or tube

thus formed.

The mode of recomposing the cuttings, shreds, and coarse Jumps of

caoutchouc into a homogeneous elastic cake, specified by Mr. Nickels, for

his patent, sealed October 24, lb36, is not essentially different from that

above described. The cylinders of his mill are more capacious, are open

at the sides like a cage, and do not require the washing apparatus, as the

caoutchouc has been cleansed by previous lamination and rinsing. He com-'

pletes the kneading operation, in this open cylinder, within the space of

about two hours, and afterwards squeezes the large ball so formed into the .

cheese form, in a mould subjected to the action of a hydraulic press. As '

he succeeds perfectly in making compact cakes in this way, his caoutchouc

must diflfer somewhat in his physical constitution from that recomposed by
^

Mr. Sievier's process. He Uses a press of the power of 70 tons ; such
pressure, however, must not be applied suddenly, but progressively, at

intervals of two or three minutes between each stioke; and when the

pressing is complete, he sufiers the caoutchouc to remain under pressure;^:

till it is cold, when he thrusts it out of the mould entirely, or, placing bi#y
mould in the slide-rest mechanism, he gradually raises the caoutchouc

out of it, while the vibrating knife cuts it into slices in the manner
already described. The elegant machine by which these sheets arc
now so easily and accurately sliced, was, I believe, originally con-

trived and constructed by Mr. Beale, engineer, Church-lane, White/
chapel.

it. Fildture of Caoutchouc for making Elastic Fabrics.—Messrs. Rat-*

tier and Guibai mounted in their factory at St. Denys, so long ago as the

year 1826 or 1827. a machine for cutting a disc of caoutchouc into a con-

tinuous fillet spirally, from its circumference towards its centre. This fiat

disc was made by pressing the bottom part of a bottle of Indian rubber ia

an iron mould. I have described this machine under the article ElasticJ ^

Bands, in my Direction of Arts, &c. A machine on the same principle

was made the subject of a patent by Mr. Joshua Proctor, Westhead, of
Manchester, in Feb. 16, 1836; and, being constructed with the well-known
precision of Manchester workmanship), it has been found to act perfectly

well in cutting a disc of caoutchouc, from the circumference towards the

centre spirally, into one continuous length of tape. For the service of
this machine, the bottom of a bottle of Indian rubber of good quality being
selected, is cut off and flattened by heat and pressure into a nearly round
cake of uniform thickness. This cake is made fast at its centre by a
screw nut and washer to the end of a horizontal shafl, which may be
made to revolve with any desired velocity by means of appropriate pulleye
and bands, at the same time that the t^ge, of the disc of caoutchouc n

8 .
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acted on by a circular knife of cast steel, made to revolve 3000 iimti ^€t

minute, in a plane at right angles to that of the disc, and to advance upon
its axis progressively, so as to pare off a continuous uniform tape or fillet

from the circumference of the cake. During this cutting operation, the

knife and caoutchouc are kept constantly moist with a slender stream

of water. A succession of threads of any.desired fineness are afterwards

cut out of this fillet, by drawing it in a moist state through a guide slil,

against the sharp edge of a revolting steel disc. This operation is dexte-

riously performed by the hands of young girls. MM. Rattier and Guibal

employed, at the above mentioned period, a mechanism consisting of a series

of circular steel knives, fixed parallel to each other at minute distances, re-

gulated by interposed washers upon a revolving shaft; which series of

knives acted against another similar series, placed upon a parallel adjoining

shaft, with the effect of cutting the tape throughout its length into eight or

more threads at once. An improved modification of that apparatus is des-

cribed and figured in the specification of Mr. Nickel's patent of October,

1836. He employs it for cutting into threads the tapes made from the re-

composed caoutchouc.

The body of the bottle of Indian rubber, and in general any hollow

cylinder of caoutchouc, is cut into tapes by being first forced upon a

mandril of soft wood of such dimensions as to keep it equally distended.

This mandril is then secured to the shaft of a lathe, which has one end
formed into a fine-threaded screw, that works into a fixed nut, so asl to tra-

verse from right to left by its rotation. A circular disc of steel, kept

moist, revolves upon a shaft parallel to the preceding, at such a distance

from it as to cut through the caoutchouc, so that, by the traverse move-
ment of the mandril shaft, the hollow cylinder is cut spirally into the con-

tinuous fillet of a breadth equal to the thickness of the side of the cylinder.

Mr. Nickels has described two methods of forming hollow cylinders of

recomposed caoutchouc for the purpose of being cut into fillets by such a
machine.

It is probable that the threads formed from the best Indian rubber bot-

tles, as imported from Para, are considerably stronger than those made
from recomposed caoutchouc, and therefore much better adapted for ma-
king Mr. Sievier's beautiful patent elastic corda-ge. When, however,

the kneading operation has been skilfully performed, I find that the threads

of the ground caoutchouc, as it is incorrectly called by the workmen,
answers well for the every ordinary purpose of elastic fabrics, and are

of course, greatly more economical, from the much lower price of the

raw material.

Threads of caoutchouc are readily pierced by paring the broken ends
obliquely with scissors, and then pressing them together with clean fin-

gers, taking care to admit no grease or moisture within the junction line.

These threads must be deprived of their elasticity before they can be made
subservient to any torsile or textile manufacture. Each thread is inelas-

ticated individually in the act of reeling, by the tender boy or girl pos-

sessing it between his moist thumb and finger, so as to stretch it at least

eight times its natural length, while it is drawn rapidly through between
them by the rotation of the power-driven reel. This extension is accom-
panied with condensation of the caoutchouc, as shown in my former paper
(see the Journal for last month,) and with very considerable disengagement
of heat, as pointed out in Nicholsons Journal, upwards of 30 years ago, by
Mr. Gough, the blind philosopher of Kendal. I attempted to stretch the

thread, in the act of reeling, but found the sensation of heat too painful

iot my unseasoned fingers. The reels, after being completely filled
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Tvith the the thread, are laid aside for some days, more or fewer, ac-^

cording to the quality of caoutchouc, the recomposed requiring a longer

period than the bottle material. While thus rendered inelastic, it is

wound off upon bobbins of various sizes, adapted to various sizes of

trading, or other machines, where it is to be clothed with cotton ojr

other yarn.

The thread of the Joint Stock Caoutchouc Company is numbered from

1 to 8. No. 1 is the finest, and has about 5000 yards in a pound weight

;

No. 4 has 2000 in a pound weight; and No. 8, 700, being a very powerful

thread. The finest is used for the finer elastic tissues, as for ladies' silver

and gold elastic bracelets and bands. The ropes made by Mr. Sievier with

the strongest of the above threads, clothed with hemp, and worked in his gi-

gantic braiding machine, possess, after they are re-elasticated by heat, an
extraordinary strength and elasticity, and, from the nearly rectilinear direc-

tion of all the strands, can stand, it is said, double the strain of the best

patent cordage of all diameter.

In treating of the manufacture of elastic fabrics, I have great pleasure

in adverting to the ribbon looms at HoUoway, which display to great adr

vantage the mechanical genius of the patentee, Mr. Sievier. Their pro-

ductive po^vers may be inferred from the following statement:—5000 yards

of one inch braces are woven weekly in one 18 ribbon loom, whereby the

female operative, who has nothing to do but to watch its automatic

movements, earns 10s. a week : 3000 yards of two inch braces are woven
upon a similar loom in the same time. But one of Mr. Sievier's most cu-

rious patent inventions, is that of producing, by the shrinking of the ca-

outchouc threads in the foundation or warp of the stuff, the appearance of

raised figures, closely resembling coach lace, in the weft. Thus, by a sim-

ple physical operation, there is produced, at an expense of one penny, an
effect which could not be effected by mechanical means for less than one
shilling.

':

III. Of the Water-proof Double Fabrics.—The parings, the waste of
the kneading operations above described, and the coarsest qualities of im-*

ported caoutchouc, such as the inelastic lumps from Para, are worked up
into varnish, wherewith two surfaces of cloth are cemented, so as to form a
compound fabric, impervious to air and water. The caoutchouc is dissolved

either in petroleum (coal tar) naphtha, or oil of turpentine, by being
triturated with either of the solvents in a close cast iron pot, with a stirring

apparatus, moved by mechanical power. The heat generated during the
attrition of the caoutchouc, is sufficient to favor the solution, without the
application of fuel in any way. These triturating pots have been called

pug mills by the workmen, because they are furnished with obliquely
pressing and revolving arms, but in other respects they differ in construc-

tion. They are four feet in diameter and depth, receive 13 cwt, at a time,
have a vertical revolving shaft of wrought iron four inches in diameter, and
make one turn in a second. Three days are required to complete the solu-

tion of one charge of the varnish materials. The proportion of the solvent
oils varies with the object in view, being always much less in weight than
the caoutchouc.

When the varnish is to be applied to very nice purposes, as bookbinding,
&c., it must be rubbed into a homogenous smooth paste, by putting it in »,

hopper, and letting it fall between a couple of parallel iron rolls, set almost
in contact.

The wooden framework of the gallery in which the waterproof cloth i$

manufactured, should be at least 50 yards long, to give ample room for

extending, airing, and drying the pieces; it should be two yards wide, and
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not less than five high. It is formed, of upright standards of wood, bound

with three or four horizontal rails at the sides and the ends. At the end

of (he galley, where the varnish is applied/the web which is to be smeared

must be wound upon a beam, resembling in size and situation the cloth

beam of the weaver's loom. The piece is thence drawn up and stretched

in a horizontal direction over a bar, like the breast beam of a loom, whence
it is extended in a somewhat slanting direction downwards, and passed

over the edge of a horizontal bar. Above this bar, and parallel to it, a

steel-armed edge of wood is adjusted, so closely as to leave but a narrow

slit for the passage of the varnish and the cloth. This horizontal slit may
be widened or narrowed at pleasure by thumb screws, which lower or raise

the movable upper board. The caoutchouc paste being plastered thickly

with a long spatula of wood upon the down-sloped part of the web, which

lies between the present beam and the above described slit; the cloth is

then drawn through the slit by means of cords in a horizontal direction

along the lowest rails of the galley, whereby it gets uniformly besmeared.

As soon as the whole web, consisting of about 40 yards, is thus coated with

the viscid varnish, it is extended horizontally upon rollers, in the upper

part of the gallery, and left for a day or two to dry. A second and

third coat are then applied in succession. Two such webs, or pieces,

are next cemented face to face, by passing them, at the instant of their

being brought into contact, through between a pair of wooden rollers,

care being taken by the operator to prevent the formation of any creases,

or twisting of the twofold web. The under of the two pieces being in-

tended for the lining, should be a couple of inches broader than the upper

one, to ensure the uniform covering^ of the latter, which is destin^ to

form the outside of the garment. The double cloth is finally suspended

in a well ventilated stove room, till it becomes dry, and nearly free

from smell. The parings cut from the broader edges of the under

piece, are reserved for cementing the seams of cloaks and other articles of

dree?. The tape-like shreds of the double cloth are in great request

among gardeners, for nailing up the twigs of wall shrubs.

Mr. Walton, of Sowerby-bridge, has recently substituted sheet Indian

rubber for leather, in the construction of the fillet cards for the cotton and
tow manufactures. The superior elasticity of this article is said to prove

ndvantageous in several respects.

—

Jour. Arts ^ Science.

TO THE HONORABLE THE MAYOR, ALDERMEN AND COMMONALTY OF
THE CITY OF NEW YORK, IN COMMON COUNCIL CONVENED.— The pe-

tition of the New York and Harlem railroad company, respectfully

showethf

That your petitioners were incorporated by an Act of the legislature of

the State of New York, passed April 25th, 1831, and authorised to con*

struct a railjoad, with a double track, to the Harlem river, with a branch to

the Hudson river, between 124th and 129th streets. That your petitioners

under authority of the aforesaid act of incorporation, and of the subsequent
acts of the legislature amending and extending the same, have constructed

a railroad, with a double track, from the city hall in the city of New York
to the Harlem river, and havenow employeid thereon, for the transportation

of persons and property, six locomotive engines, a large number of cars,

and one hundred and forty horses. That at the period when your petition-

crs commenced the construction of their said road, no railroad of any mag-
nitude had been constructed within the United States, and the art of their

construction was in its infancy here, and but little developud at that time
comparatively in England. That the natural surfoce and formation of the
Und over which the railroad of your petitioners was to^ run,, presented ob-
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stacles to the enterprise, of a number and magnitude not to be met with in

any railroad of the same length. That in overcoming these obstacles, and

in contributing, by the experience gained in the construction of this work,

to the advancement of that art which has since been of such signal advan-

tage to the country, and in placing said road in full and complete operation,

your petitioners have expended upwards of eleven hundred thousand dol-

lars. That no divedend has ever been made upon the capital stock of your
petitioners, and no return has yet been received by their stockholders upon
this investment of their property. That when the construction of the rail-

road of your petitioners was projected, it was contemplated by its origina-

tors that as early as it could be completed, a road would be constructed, from

the Harlem rivernorthwardly, leading to Albany, and intersecting with the

road of your petitioners; and thus giving to their road the advantage of an
extended track and a large transportation of the productions of the country.

And your petitioners further show, that accordingly the legislature of

the State of New York, by an act passed April 17th 1832, incorporated a

company by the name and title of the New York and Albany Railroad

Company, with authority to construct such a railroad : That under the ex-

pectation that the said last mentioned road would be codstructed by said

company, and the original project upon which the enterprise of your peti-

tioners was founded, be thus extended and carried out. Your petitioners

persevered in the construction of their works nnder the most constant suc-

cession of the most perplexing and discouraging circumstances, until they

had the high gratification of completing their road to Harlem, and thus

performing their engagements with the people : That the New York and
Albany Railroad Company thus incorporated to construct the important

work to which your petitioners had ever looked for a share of the business

which was to furnish a just remuneration for their capital invested, after

ineflTectual efforts to fill up their capital stock, and various extensions of

their charter by the Legislature, givign them additional time to fill up
their stock and to construct their railroad, became convinced by the expe-

rience of seven years unsuccessful labor, that they could not command the

necessary means to construct said work, or accomplish the great object for

which they were incorporated: That from the early part of the year 1838,
it was averred by the inhabitants of the counties of Dutchess and Putnam,
that if the railroad could be constructed to the northern boundary of the

county of Westchester, a distance of about forty-two miles from the termi-

nation of the present road of your petitioners, the citizens of said counties

Would supply the means to construct said road through the said counties of
Putnam and Dutchess, a distance of about seventy-three miles, to connect
with the Albany and West Stockbridge road. That your petitioners fully

believe that such undertaking will be performed by the inhabitants of Put-
nam and Dutchess counties, and the expectation of their efficient co-opera-

tion, induced the New York and Albany railroad company to apply to the

legislature for the aid of the State, at the session of 1839, for the purpose of
enabling them to construct their said road through the county of Westcl: es-

ter, and thus connect its continuation to the liberal and enterprising people
of the counties aforesaid: And your petitioners further show, that apppre
bending from the total failure of the New York and Albany railroad com-
pany to make but little progress in the construction of their work, for a pe-

riod of upwards of seven years, that the said company would never be able

to complete such work, and viewing its early construction as of vital iilipor-

tance to the commerce, convenience, and interest of the city ofNew York
as well as an object of immediate concern to your petitioners—your peti-

tioners were induced to apply to the legislature ofthe State of New York, at
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the session of 1840, for leave to extend their railroad to the northern boiui'

dary of Westchester county, and thus bring this great link in the chain of

communication, between the commercial metropolis and the mighty west,

within the reach of those who stand ready to complete it;

That before making any application to the legislature for the purpose

aforesaid, your petitioners caused a draft to be made of an act authorising

and empoweriiiiT them to construct a railroad with a single or double track,

throuirh tha county of Westchester, commencing at the Harlem river and
extending with one line of road from thence northwardly to an intersection

with the New York and Albany railroad company's line of road at such
point as might be mutually agreed upon between the two companies, with

authority to construct a bridge across the Harlem river to connect the same
with the present road of your petitioners, and informed the said New York
and Albany railroad company of such design of your petitioners, and sub-

mitted to them the draft of the law which your petitioners had so prepared

for that purpose. That the said New York and Albany railroad company
fully approved of the application so proposed to be made by your petition-

ers, and of the law as drafted by them; but wished some further stipula-

tions for their benefit, coupled with such assent to reimburse them for all

expenses therefore incurred by them in Westchester county, within which
the road theretofore proposed to be made by them was to be taken and con-

structed by your petitioners. And your petitioners further show, that they

assented to the said proposition of the New York and Albany railroad

company, and thereupon an agreement in writing was duly made and en-

tered into by and between the said companies in relation to said laws, as fol'

lows, that is to say,

—

New York, Feb. 28, 1840.

The undersigned hereby agree to the amendments as expressed in the

subjoined copy of an act amending the New York and Harlem railroad

company, about to be submitted to the legislature.

We also agree and mutually bind ourselves to the following stipulations^

viz : the New York and Harlem railroad crmpany agree to pay the New
York and Albany railroad company all expenses hitherto paid out and in-

curred by them in Westchester county; payment to be made in the stock

of the New York and Harlem railroad company, or in bonds of the com-
pany, at three years from the passage of the act in question, on the assump-.

tion of the rights that may be granted and the commencement of the work.
(Signed) Chas. Henry Hall,

President of the New York and Albany R. R. Co.

GOUVKRNEUR MoRRIS,
V. P. N. Y. ^ Albany R. R. Ca.

Francis Barretto, ")

Jonathan A. Taber,
|

Jonathan Akin, ^ Directors of the Company
Alpheus Sherman, I

John Harris, J

I hereby concur in the above arrangement.

(Signed) Samuel R. Brooks,
President of the N. Y. 4* Harlem R. R. Co.

That at a meeting of the board of directors of your petitioners, the said

contract entered into by the president of your petitioners on their part, with

the New York and Albany railroad company was duly confirmed.

And your petitioners further shew, that in pursuance of said agreement,

the law so drafted and assented to by the New York and Albany railroad

company was presented to the legislature, and was duly enacted by them oa
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the 7th of May, 1840.—'That a copy of said act is hereunto annexed, mark-

ed paper A. That in and by the said act the legislature fully ratified and

confirmed the contract made between the said New York and Albany rail-

road company and your petitioners, and vested in them all the powers con-

tained in the several acts authorising the construction of the New York and

Albany railroad
;
gave to your petitioners the exclusive right of construct-

ing a railroad northwardly through Westchester county.

And your petitioners further show, that under and by virtue of the said

last mentioned act of the legislature, your petitioners are about proceeding

to locate their railroad to the northwardly boundary of Westchester

county, and intend to construct such railroad as soon as the necessary

means can be obtained for that purpose. That your petitioners conceive

that great and important advantages will flow to the city of New York
from the construction of the said railroad, and that the benefits will be

more immediate from such being accomplished by your petitioners than

would accrue were it to be performed by another Company.
That from the road of your petitions being in full operation, with suffi-

cient engines, cars, and horses, for a more extended action, as soon as one

mile of the new road should be constructed, your petitioners could extend

the trips of their cars to the point of such completion, while a new Compa-
ny would be obliged to complete a very considerable part of the road be-

fore they could afford to make the necessary outlay for engines and cars,

and commence operations upon it.
^

And your petitioners further show, that the connection of the City of

New York with the City of Albany, by means of a railroad, is a subject

deeply interesting, not only to the inhabitants of this chy, but to the w^hole

Northern and Western country. That during one quarter of the year the

Hudson river is closed with ice ; and at the most inclement and inactive

season communication between the inteaior and the city is absolutely cut

off, or accomplished with so much labor, toil, and danger, as to deter vast

numbers from making the attempt. The supplies of the provisions, as well

as the means of commercial intercourse, are either suspended or procured
at great additional expense. The line of railroad between Albany and
Buffalo is now more than two-thirds completed, and the residue in progress

of construction under the flattering prospect of presenting a continous line

of railroad between those two cities as early as the year 1841. That our
enterprising and vigilant neighbors of the city of Boston, are rapidly pro-

gressing with their Great Western railroad, designed to reach the capitol

of our State; and have recently taken the capital stock of the Albany and
West Stockbridge railroad, and engaged in the construction of that work
to ccmplete their line of direct communication with the great lakes. The
city of Albany, with a zealous regard for the interests of its inhabitants,

has freely lent its credit to the extent of six hundred thousand dollars to

that enterprise, which is designed to make that city and Boston the great

market for disposing of the njanufacture of the east, and procuring the

supplies from the west. While this enterprise and zeal have been exhibit-

ed all around us, giving artificial advantages to places not able to compete
with us by the gifts of nature, the inhabitants of this city, and the publicly
chosen and constituted guardians of the interests and welfare, have not
as yet aided in the construction of this important link in the great chain
of intercommunication, or contributed to ensure a free access for all pur-
poses of commerce, business and pleasure tothe vast regions with which we
trade. That during the long continued period of commercial embarrassment
and adversity through which we have been passing, our enterprising and
liberal-minded citizens have been una bled to withdraw from their private
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business the means of erecting a great public work ; and under these cif"

cumstances your petitioners are compelled to seek a loan of the public cre-

dit, upon the most ample security, and for the most laudible objects and ex-

tended benefits. That by a loan of the credit of the city to the extent of
three hundred thousand dollars your petitioners will be enabled imme*
diately to undertake and forthwith construct their road through the County
of Westchester ; and thus, with the aid of the inhabitants of Putnam and
Dutchess, soon complete the whole line to Albany. That as a security

for such loan, your petitioners have to ofier a mortgage constituting the

first lien upon their railroad now completed to Harlem, and which, in itself^

cost your petitioners the sum of upwards of nine hundred thousand dollara

exclusive of the appurtenances to the road, which cost between
two and three hundred thousand dollars. That as a public return

for this public favor, your petitioners will make, free, rapid and
easy access to the rich interior of some of our most populous and
wealthy counties, and open the markets of this city to the bountiful

and cheap supplies of their productions at all seasons of the year. Your
petitioners therefore pray that your honorable body will be pleased to pass

an ordinance authorising the issue of the bonds of this city to your peti-

tioners, to the extent of three hundred thousand dollars, the bonds to bepay^
able in twenty years, bearing interest at five per cent, payable semi-an-

nually, upon your petitioners executing a mortgage to the Corporation

upon their railroad now constructed, and constituting the first lien or en-

cumbrance thereon
;
the whole amount of which bonds, or of the proceeds

and avails thereof, to be applied solely and exclusively, under the direction

of the comptroller, or such officer as your honorable body may be pleased

to designate, to the construction of such railroad within the limits of the

count^ of Westchester ; or that your honorable body would grant to your
petitioners such other or funher aid in the premises as in your judgment
may best promote the interests of the people.

And your petitioners will^ever pray, &c.

(l. 8] Samuel R. Brooks, President.

Benjamin Cox, Secretary. New York, July 11 /A, 1840.

The Commercial List of Saturday last, contains the following :

—

Locomotive Engines.—Amid the general gloom and stagnation in h usi

ness, particularly among the manufacturers, it is gratifying to be able to

state that such is the acknowledged superiority of the Locomotive Engines
manufactured by our ingenious fellow citizen, Wm. Norris, that his esta-

blishment continues in full operation ; upwards of 275 hands being em-

ployed in it at the present time. Numerous orders have been received by
him from the Old World, and more are soon expected. Among the orders

already executed for Europe, we notice the following; eleven engines

have been constructed and received in England for the Birmingham and
Gloucester railway, and an order from the Directors, for two additional

machines, has just been received by the Great Western.

Five engines have been ordered and despatched to Austria and a sixtli

is to be shipped thence in a few days. One locomotive has been completed

for a railway in Germany, and seven more have been contracted for. In

addition to the above establishment, we have the extensive establishments

of Messrs. Baldwin, Vail & Hufly, and Eastwick &> Harrison in this city,

whose machines are of the first order.

In the number and variety and extent of her manufacturing establish^

ments, Philadelphia stands proudly conspicuous among her sister cities,

and wllh a return of better times, the number will be materially increased.
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To Thomas McGaman, manufacturer of paper, from a material not hi-

therto employed.—26th August, 1839. •' T' : ; ' -
•'

This improvement is the use of the hop vine. The patentee is in error

in stating that this is a material never before used in making paper.

—

Many years ago a namesake of our own, in Germany, published a book on

paper making, to which was affixed specimens of paper from every imagin-

able source down to potatoes ; straw, and various other common stalks were

among the number, and we think the hop plant also. It appears too, that

the experiment, was tried elsewhere.

To Mores Poole for obtaining rotary motion—being a communication

from a foreigner residing abroad.

This patentee possessed with a firm conviction of the great loss of power

in the crank, produces the following contrivance to supersede the use of the

crank in all kinds of machinery. Around a cylinder on the shaft to be

moved, is cut an oblique groove, returning into itself; a pin in the piston

rod presses against the side of this groove, and causes the cylinder to re-

volve. Besides not being good for any thing (at least as a mode of com-

municating power,) this contrivance is not new. , > t [ V * *:

To Antonio Morillon, for improvement in machinery for propelling ships,

boats, and other vessels on water, designed to supersede the use of paddle

wheels. -:: .-^r-/- \. •;• " "' •. ••
-••

•

:'.'^.-_,; 1- .^ -^:v '^.^.^

The improvement consists in the use ofexpanding paddles, after the man-

ner of a duck's foot. This and all similar attempts to " supersede the pad-

dle wheel," are founded on an erroneous idea of the great loss of power in

the ordinary paddle wheel. The greater complication of parts, and in ge-

neral, the enormous increase of friction, render such invention impractica-

ble.

:iy

To the £ditors of the Railroad Journal and Mechanics' Magazinc«

.:•'.; Engineers' Camp, Harrisburg and Pittsburg ;

'''"'-
~ ' Railroad Survey, July \2th. 1840.

Gentlemen :—You will please to insert the following remarks, intend-

ed as a reply to Mr. B. Aycrigg's communication on the Theory of the

Crank, as far as the position is concerned, which has been assumed by me
in this matter, and which as yet stands unimpaired. , . ,

.
.,,

Mr. Aycrigg says on page 325 of the same number, that if power was

lost, by changing a straight into a rotary motion, we may gain by reversing

the action, and converting the circular into a rectilinear motion, and eon-

sequently construct a perpetual motion.

To this I reply, that if we could change a rotary motion into a straight

motion, without applying a straigh motion, we would accumulate power.

But since this is impracticable, and since a rotary motion, produced by a

previous straight motion, causes a loss of as much useful power, as the

change from a rotary motion into a straight motion will cause a gain of

useful power, the loss will balance the gain during the action of the machin^
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and there can therefore be no accumulation of power, hence no chance of

a perpetual motion. •«, >; , ,r^ i: ^ v:'':..;v:;^ '.',:

The same gentleman continues on the same page : -

" In the first case, where the power acts in parallel lines, we have pre-

cisely the condition of gravity, causing the descent of a heavy body on a

curved inclined plane. Here, it has been generally conceded that no pow-

er is lost."
'

''\'':^r^*'\'--^
^':

._:
^/-^"^.. .•:*:•. ^>.^- ^v-:^,/-;- :

' In answer I beg leave to remark, that the question of the motion on a

curved or inclined plane, and the crank or rotary motion, rest upon the

same principle, and they mustgpither stand or fall together. The principle

I contend for, is ; that when a body has received an impulse of motion, this

impulse will continue to operate in the same direction, unless the course of

motion is checked, and if then, the force of the impulse be not allowed to de-

velope itself freely, the momentum of the impulse will loose some power.
.

v; Though the change of motion, and consequent reduction of power, may
be very small indeed at a time, yet a continuous succession of such small

losses will produce something very material. Mr. Aycrigg then offers a

more conclusive mode ofinvestigation, and says: ... ;
' r>..

.: "Take the first case, where the power acts parallel, <{':%''-('
::_-U'::

^'iT^-r^:; >}.-,>:.::-;., -r.^) P : f : : R : sin c v-:v:.^^;--
-".> '

sin c : R
' P.V = fv. But P.V is the expense of power, and fv the effect, there-

fore we see, that there is no less of power." ; , : ; ;, :
i. ^ -,.

To this the following is offered, using the same signs and letters

:

<

The first proposition, T ;/;..} ^;:;^-/ y.;'

P: f : : R : sin c ' • v - •
-

I admitas correct. But I object to the second, and confess to be at a loss

to understand how it could be admitted by the mathematical talent of the

distinguished writer.

Without referring to a diagram, it will fee agreecl on, that the respective

velocities of the prime mover, and of the crank-pin, are as the spaces through

which they have actually moved. «*-• -.;'>r^^:v ,/-•>: ^-^^

Now if the angle, included by the direction of the prime mover and the

crank, is denoted by c, ::?K-i^^v;;<^.>r^/^i'j'/ ; 'vi

The measure of the space, through which the prime mover has actually

moved, will be equal to the sine verse of the angle c.

And the space through which the crank-pin has moved at the same time,

must be represented by the arc, belonging to the angle c.

Therefore the following proportion will be admitted as correct:

V: V : : Sine verse c : arc c 'z'-^C^^'r':

Mr. Aycrigg's proportion is, " "" 3 ' '^rvy ;

V : v : : Sines c : Radius .^;

and if correct, the following proportion should also be right;
; . c^*:^'^-

Sine verse c : arc c : : Since : R

/
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But this is evidently incorrect, as the Sine verse can bear no definite rela-

tion to an arc or the circumference of a circle.

The en or will become more apparent, by supposing the angle c equal to

90 degrees. Then the sine verse will = R and the sine = R
Hence R : arc 90^ : : R : R

Therefore : the arc of the quadrant = Radius ^

This being a reductio ad absurdum the above positive demonstration

must be rejected. - ^'. : - v, - - i

Let me conclude with the remark, that although most investigations, pre-

sented to the scrutiny of the human mind, are more or less to be conducted

on the principle of compromising contending views, such sort of rea-

soning should never be allowed to enter the field of mathematical research-

es. All arguments on this science should be directly to the point, and be

based upon indisputable axioms, and when a new proposition is offered and

opposed, let the error in the reasoning be clearly pointed out.

Yours, very respectfully,

'; ''^:
. ' ^^ -

, ; ^ ' John A. Roeblinc, C. E.

For the American Railroad Journal and Mechanics' Magazine.

The rise and progress of this nation, with the incalculable benefits it has

conferred on the civilized world, and which it bids fair to confer till the end

of time, justly excites proud and patriotic feeling in the heart of every Ame-

rican. If we judge from the signs of the times and the history of the past,

we may conclude that this nation is destined by providence to take the lead

in the great struggle for man's moral and mental melioration, and the final

enlightenment of the whole world. But man in this and every age, is im-

perfect, and as we look back through the long line of his history, we find

that all his best endeavors and loftiest attainments, have been stained by er-

ror, and defaced by evil. How often do we find religion accompanied by

zeal without knowledge, degenerating into intoleracne. Science without

study or thought becoming sciolism, and liberty without moderation, due

fore thought and check, becoming licentiousness ! Critics in the old world

and in the new, have long complained of the feebleness of American litera-

ture, and have at length come to the conclusion, that as a people we are too

active, that our efforts spread over a large surface, becoming hurried rather

than strong, have rendered us superficial ;—that we are too much absorbed

in the cares and business of life to produce great scholars, and too much en-

feebled by the ''auri sacra fames" to find leisure for the pursuits of poetry

and art. Without stopping to remark farther upon this head, we will pro-

ceed to trace the effects of this superficiality, to which, as a nation, we must

plead guilty, upon mechanism, and the mechanic arts. We do not remem-

ber to have heard this subject spoken of either by scientific or literary men,

and as page upon page have been written upon the effects of superficiality

upon literature and philosophy, and nothing upon its effects on the mecha-

nic arts, we arc led to conclude that the public either think that sound ac-
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quirements in this department ofknowledge are of little importance, or that

a sufficient amount of study is already invested in it. We now assert that

in the various trades and arts in which American industry exerts itself,

there is not sufficient study upon correct theory, and not sufficient practice

'

'--s'.-- in the manipulations. Let not the objector meet us here by tellin"^ us that

our country is the " country of improvements"—that no portion of our pla-

'

:. net was ever so rapidly transformed from wi'd forests to clutivated fields,

, —that in no part of the world has man so nearly realized the lover's wish

: in Shakspeare, of annihilating time and space. True, we are proud to say

r that, if we except the art of printing, the most important invention made by

;.
'^ man, and which, next to printing, is the most important element in the

world's civilization, was the product of American mind; we are prcud

that our country, although numbering two millions of square miles in ex-

tent, is so intersected by canals and railroads, that it forms one vast neigh-

. bourhood of enterprising and improving men. We have made a good be

V ginning, but now that our resources are multiplying, our nationality is

forming, and we are rapidly acquiring strength as a people, we should look

beyond the present, and think and act for posterity. Our efforts and enter-

prize have been hitherto directed to immediate profit and utility. We have

. ' endeavored to advance and accomplish as cheaply and expeditiouisly as

possible. Our railroads, bridges, canals, public edifices, and machinery,

. have been constructed "for the nonce," as it were. We are not blaming

our countrymen in these remarks, but now that the beginning has been

made, and the gristle of our young republic is hardening into bone, and its

;; ; thews and sinews are becoming strong and matured, let us do worthy of

: ' our resources, our native talent, our destiny, 1. Take for example the art of

. Architecture. Consider the vast amount expended in the construction of

buildidgs, public and private; and how few there are in the United States,

which will last for centuries, and become hallowed by glorious associations,

and rendered sacred as " chronicles of Eld." Our own city contains few

edifices which are at all worthy of American enterprise,—and in others the

- number is still smaller. Indications we do see however, that more atten-

tion is beginninjT to be paid to architecture, and we may anticipate triumphs

worthy of old Greece or Rome. 2. In our canals and railroads the same
"

.

' fault is evident : in ths first there are too many locks— in the second, too

.^. }^ many curves ; we build too cheaply. The Erie canal is an evidence. Cir-

; cumstances rendered it necessry to construct it as narrow and as cheaply as

possible—we doubt not that good policy was at helm : but it would not be po-

litic or prudent at the present day to construct another in the same manner.
' ;' Our rail cars ascend too great inclinations; many are the contrivances for

;:;•'- obtainning a sufficient amount of friction in order to ascend a steep hilLi\iQ

^ ; contrivers forgeting that for every 18 feet a^nt per mile, ^mmiimiimoxe

power is required than would be necessary on a level ; and thus in passing

:^p~ over millions of miles (as some ofour rail cars do in a year) much in the end
Is lost by " cheap railroads" 3. The engineer's art has been sadly neglect-
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cd and perverted. The steam engine, the mightiest and most wonderful ma-

: chine ever made by man, the most cunning in its construction, and which

of all others requires deep study and long and skilful practice in order to

• ensure success in its operation, has become a play-thing in the hands of smat-

terers and novices. A machine which brings with it intercourse, civiliza-

tion and good feeling, between the people of different nations, which makes

them neighbors assimilates their interests, character and feelings, wears off

national prejudice and national jealousy—which should prove a blessing to

man, has in our own country been the cause of" mourning, lamentation, and

wo." Say not that the immense amount of good which it has already accom-

plished, more than balances the horrid and sudden death of thousands.

Can you sooth the widow in tailing her ofthe immense flood of wealth which

the steam engine is pouring into the country 1 Can you dry the orphan's

tear by enthusiastic eulcgia upon the enterprise and energy of American

industry ? Call it not sentimentallity to sympathise with the mourning

one though at the expense of national glory. Alas with man in the mad

race for wealth and power, the lamentations of the bereaved are lost in the

din of "the pomp and circumstance of glorious war," and the death of thou-

sands by an agent of nature which can be curbed and controlled is forgot-

ten amid the treasures which it strews in our pathway. That the lives of

all who have been lost by what are by courtesy called " accidents" on board

of steamers, could have been prevented by proper knowledge, and care is

not to be questioned. Steam of too high pressure, and boilers of too poor

construction have been too generally used. 4. As a body we fear that our

engineers are not men who would compare favorably with those of Eng-

land or France. We have too many soi disant engineers and too few who

are worthy of the name. We are of opinion that engineers should be stu-

dents, as well as the candidates for the " learned professions," nay this should

be a ' learned profession." Let there be a "society of civil engineers,"

whose business is to patronise, instruct, and send forth native talent,

which shall do honor to the counrry, and write for themselves a history

which shall be read by future times in noble bridges spanning great rivers,

in "cloud capt towers," and in railroads and canals which shall convey

man with the safety, pleasure and security of a morning walk, and with the

swiftness of the morning light. Let our country take the lead in the on-

ward march of science, let her enterprise and talent be faithfully scientifi-

eally and dillegently employed in " internal improvements." Let her

works of art be models and not copies—let her engineers be studious and

careful and we care not how fast they proceed, how much they innovate

—

provided they proceed upon "grounded conclusions," and scientific theory.

Then may they hold to the entusiastic opinion of Brindley, and declare that

the "^atbcf»f Waters" waf made for a canal feeder, and the " everlasting

hills to be tunnelled!

^r-%-.- :fi-:^.^---: W. S



:<* .5-

Communications"' :
' 71

- The following communication presents a dismal picture of the untoward

state of affairs as regards internal improvements in Illinois. Not that ii is

to be considered as offering arguments against internal improvement, but

as affording a useful lesson on the mistaken plan of doing every thing at

once, and nothing well.

Had the entire system for the State been carefully and judiciously matur-

ed, making a sufficient allowance for all probable increase in population •

and traffic—and then when so matured, taken up item by item as the im-

mediate wants of the State required, we should not have heard of doings

which unfortunately, have left such enduring monuments as to injure, we
fear seriously, the good cause in that State at least. u : v=o .

A good system for the whole State, by no means requires simultaneous

construction throughout the State. Each work may be undertaken as the

traffic demands, and the funds allow ; and yet when completed, is in no dan-

ger of being superseded by some other line; but each being a member of

the whole, performs its parts both as an individual, and as a member.

It is reasonably to be supposed, however, that the cause of much of this

ill-timed work, may be found in something else than an over-zealous pa-

triotism in promoting Internal Improvements. ' '

"'"' "^

*' From your connexion with Internal Improvements, you no doubt would

feel some interest in knowing what has become of the " splendid system,"

projected and put in practical operation by the great state of Illinois,—the

*' infant Hercules. ^^
_

- >. •

;;,-;^ .
/•. -^^ >•-.:,,>.-:•,: . -

" Of something over 300 miles put under contract in '39, only 24 miles

are completed, and in opperation, (from Meridocia, on the Illinois River,"

to Jacksonville.) ::-'^>9<^'::'--^'---'-:^'r'< :^' '": y-U-^.-h .:;•:_'; ^..iv^j':--^-. ..r.

./

'

i The graduation is completed on many detatched portions of all the diffe-

rent roads, and in many cases, something had been done towards the super-

structure, but the pressure of the times—the failure of the State to obtain

funds with which to meet the estimates, have forced the contractors to aban-

don their work, and there is not to my knowledge, one now at work in the

state.
' "' " ^

•"'"'• '^- •• "• ^•*-— -- -^
:->•.

^
:--.-.; V- --•:.••.

The system thus far has opperated injuriously, for the interest and credit

of the State, and all classes ofcommunity. For the slate individually—by
prosecuting so many roads at onetime, some of which were acknowledged

to be of but little if any advantage, either to the commercial or agricultural

interest of the State, by proceeding blindly to become involved to the con-

tractors, before they had secured a sufficiency on permanent loans to meet

the contracts ;
and by finally having a million of dollars of her own promi-

sory notes, (and her scrip is hardly that) depreciated 100 per cent in her

own state. Injuriously for the farmer, as he has been flattered into the feel-

ing that he would by this system be secured a home market for all his pro-

duce, at as good, if not better prices, than could be obtained in the South or

East. For the merchant, as where they have credited the contractors, they
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have had to wait an unusual length of time, and finally take their dues

in irredeemable scrip. ^ .; :r ',;-'
.;

It is extremely doubtful with the most intelligent "suckers," whether

the State will ever complete one half she has attempted. ?'f'?''t^^^^c^^^

At some future time, if I have leisure, I may give you some detailed sta-

tistics of our system for publication. ^

r. »
' • < s '^ >:"^'V^ • ^ .

- -'i::
'-

.;';/, t.

"
•>:' ;.'"-»

. V .-; Yours respectfully, &c."

it is very seldom that we so far infringe upon the privacy of our corres-

pondence, orthe patience of our readers, as to dole out to them the commen-

dations of our personal friedds. We have often been advised to do so,

but we must confess our great unwillingness to parade such things before

our readers, however much they may contribute to our personal gratifica-

tion,'
•"

• '
'...•:.•; ^ - :.

'
l- -:

We have, however, at precent a case before us, which not only demands

our warmest thanks, but public thanks, although from delicacy we withhold

the name. The jjentleman is adistinnfuished encjineer, and thoujrh well

known to us by reputation, we are without the pleasure of a personal ac-

quaintance. The communication was of course entirely unexpected and

unsolicited. But when we are tendered two years' subscription in advance

with a compliment in the bargain, we cannot refrain from giving our read-

ers a testimony so highly gratifying and a guarantee for future endeavors

on our own part. -

I

, .
*'July9iK 1840.

Gentlemen—I enclose a ten dollar note, to cover my subscription to

the Railroad Journal, for two years from July 1st 1840, in advance. Up
to that date my subscription is paid.

,

* • ...;>.. *
i

' • . I am very glad to see the manifest improvement in your

Journal, both in appearance and matter, and hope you may enjoy the suc-

cess which your industry and enterprise richly merrit. - •/ . - !

'"
'\\':_: ""' :' Very respectfully, &c."

An Essay on the Boilers of Steam Engines, their calculation*

construction, and management with avieio to th^i saving oj fuel, includ-

ing observations on railway, and other Locomotive Engines, steam na-

vigation, smoke burning, incrustations, explosions^ etc., etc. By R,

Armstrong, Civil Engineer. >. •
- •,,' v '^ / I

• Having procured this work for our own use, we have examined it care-

fully, and altho' not enabled on a first examination to pronounce upon cer-

tain portions—we see nothing so far to prevent us from warmly recom

mending it to engineers. The subject is well handled, and in such a prac-

tical manner, that it is brought within the comprehension of every class,

while its results are followed up with immediate referrence to their mecha-

nical application. There are some remarks upon explosions which strike

as as sensible, and deserving consideration. - ; ; . . . , ^^ .. . ; {r-Q ~w..-.«v,.-...w... ^^^^. .

,^, _^^, ^^;^.. -
......l.;
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". ANNUAL REPORT OF TRANSACTIONS OF THE INSTITUTION OF CIVIL EN-

!, GiNEERs.—Session 1840.
.::-•>- v'. ."•-:": ». ,

.^ .
;-

The councilor the institution of civil engineers, on resigning- the trust

confided to them, by the last annual general meeting, solicit the attention

of this meeting, and of all those who are interested in the welfare of the

/ Institution, to the following report on the proceedings and on the state and
, prospects of the Institution at the close of this the 21st year of its exist-

. . ence. At the last annual general meeting, the council of the preceding

year had the gratification of congratulating the Institution on its then as-

sembling in its new premises, under circumstances which furnished so ad-

vantageous a contrast with the condition of earlier years, and such con-

vincing evidence of the steady progress and success which had attended

the labors of the council and the co-operation of the general body. And
; though the year which is now closed upon you may not have been marked

by events of so striking a character as the preceding one, the council ne-

, vertheless experienced the highest degree of satisfaction in reviewing the

.
proceedings of the session of the year so auspiciously commenced. Aware
of the more extensive duties and increased responsibility entailed upon
them, the council have endeavored so to direct the affairs of the Insti-

tution as to keep pace with its growing importance; and they can with

confidence assert, that the proceedings of the last session have not been

inferior in interest or importance to those of any preceding session ; whilst

the attendance at the meetings, and the anxiety which is evinced by stran-

gers to become acquainted with the proceedings and objects of the Insti-

lutioiJ', shew the estimation in which it is held both at home and abroad, and
fully warrant the most sanguine anticipations of its future and continually

increasinor success.

The attention of the last annual meeting was directed to the expediency

of some alteration in the existing^ laws, particularly with reference to the

election of officers and the number of the council. It was suggested that

the annual election of the council should be conducted in a sumewhat dif-

, ferent manner from that hitherto pursued
;
that a greater number than

that constituting the council should be nominated, and that, consequently,

each person at the annual general meeting, instead of, according to the then

existing practice, erasing one name and substituting another, should erase

as many names as the number on the ballotino- list exceeded the constitu-

ted number of the council. It was also suggested, that it would be for the

advantage of the Institution that the council should be increased by the ad-

dition of two members: That as some members of the council are fre-

quently prevented b}'' professional enoragements from regular attendance,

: the council should be enlarged to as great an extent as might be consistent

with the true interests of the Institution. These and some other sugges-

tions for the better regulation and stability of the Institution were subse-

quently submitted to a general meeting oif members, and now constitute

; part of the bye-laws of the institution.

The practice of other societies in publishinof their transactions in parts,

• containing such communications as were ready at frequent and short in-

tervals, was briefly touched upon in the last report, and was discussed in

considerable detail at the last annual meeting. Such is the nature of some
'^ communications, that delay in the publication may be considered not only
'.:< as a positive injustice to the author, but as detrimental to the cause of prac-

tical science and the best inter^ts of the Institution; and if the publica-

tion of such papers he delayed until a whole volume is ready, authors

10 '^

..': ^
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will inevitably avail themselves of other channels for bringing their laborf '^:

before the world, Add to which, when a whole volume, containing many '

valuable plates, is to be published, the sources of delay are numerous, and

such as cannot be avoided. The council conceive that the experience of :-

the past year has fully borne out the preceding views, and shown the great ;•

importance and value of prompt publication. Early in the session the In-

stitution received a most valuable communication from your member, Mr. .

.

Parkes. It was considered desirable that the publication of this commu-
nication, forming as it did a continuation of his researches already pub-

lished in the second volume of the transactions, should not be delayed. No,:/

other communications being then ready for pujalication, the council re- ,

solved to publish it at once as the first part of the third volume. This

has now been for some time in the hands of the public, and the number of -

copies which have been disposed of shows the great desire evinced to ob-

tain these papers as soon as published. The council have also had still
,

further proof of the importance of this plan. The Institution received du-
;

ring the last session several communications well suited for publication in*

the transactions, and among them the continuation and conclusion of that

already mentioned by Mr. Parkes. Preparations were made for the im-,
mediate publication of these papers in a second part ; difficulties and delays,

;

which could not have been foreseen or prevented, occurred in the publica-

tion of some of them, and thus the second part contained but two instead of

nine communications originally destined for it. The greater portion of the

remaining seven papers are already printed and the plates engraved, so

that the third part will be in the hands of the Institution in a very short

time. There are several other valuable communications in the possession^

of the Institution now in the course of preparation for publication, and
which will appear as soon as circumstances will permit.

The minutes of proceedings have been printed at such short intervals,

during the session, as the abstracts of papers aud minutes of conversation

would furnish sufficient materials. The council conceive that great ad-

vantages may, and indeed have resulted from a publicatiou of this nature.

An authentic accotmt of the communications is thus immediately furnish-

ed, attention is continually kept alive to the subjects which are brought be-

fore the Institution, and the statements there recorded have elicited very va-

luable communications, which otherwise would very probably never have

been called forth. No one can turn over the minutes of the last session with-

out remarking the number and the diversity of the facts and opinions there re-

corded very many of which were elicited by the statements contained in some
written communication, or casually advanced in the course of discussion.

The council cannot omit this opportunity of insisting on the importance

of these discussions, in promoting the objects which the Institution has in

view. The recording and subsequennt publication of these discussions are

features peculiar to this institution, and from which the greatest benefits

have resulted and may be expected, so long as the communication of know-
ledge is solely and steadily kept in view. It would be easy to select many
instances, during the last and preceding sessions, ofsome of the most valua-

ble communications to the Institution, owing their origin entirely to this

source. The first communication from Mr. Parkes arose entirely out of the

conversations which took place on the superior evaporation of the Cornish
boilers being referred to as one cause of the great amount of the duty done

by the cornish engines. The communication by Mr. Williams on peat and
resin fuel owes its origin to his being accidentally present at the discussion

on the uses of turf, in the manufacture of iron : whilst that by Mr. Apsley
Pellatt, on the relative heating powers of coke and coal in mehing glass.
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arose entirely from the discussion of the facts slated by Mr, Parkes respect-

ing the superior evaporation produced by the coke from a given quantity of
coals, than by the coal itself And lastly, the extremely interesting and
highly valuable discussion at the commencement of the last session, on the us-

es and applications of turf; and on the extraordinary coincidence between
the results obtaided by Mr. Lowe, Mr. Parkes, Mr. Apsley Pellatt, and Mar-
cus Bull, of Philadelphia, experimenting as they did with totally different

views, and under totally (iifferent circumstances, must be fresh in the recol-

lection of all present. ;; • y -?^i / /^ >v:>:.v: ^< --.
;

'^;;. • v 'v. ••, i "
.

But, besides the positive advantages which have thus resulted, and may
be expected, from a steady adherence to these practices so peculiar to this .

Institution, there are others of the greatest value to those engaged in practi-

cal science. By this freedom of discussion, statements and opinions are

canvassed, and corrected or confirmed, as soon as promulgated—the labors

of authors and claims of individuals are made known and secured as matter

of history—and attention is continually kept alive to the state and progress

of knowledge in those departments of science which it is the especial object

of this Institutisn to promote. The council, trust, therefore, that those indi-

viduals who have stored up knowledge and facts for many years past, and
devoted themselves to some particular branch of science, will consider how-
much they have in their power to contribute, and how great is the assistance

which they can render to the laborers in other branches, and above all,

to those who are ambitious of following in their steps, by freely communi-
cating, either orally or in writing, the knowledge which they have collect-

ed ; so that the records of the Institution may be unparalleled for the extent

and correctness of the information which they contain.
^^^ / -, s . v.-:*;^ .;

The council have endeavored from time to time to direct attention to sub-

jects on which it was conceived communications were needed or desirable,

by proposing such subjects as objects for the premiums; placed at the dis-

posal of the council by the munificence of the late president. The communi-
cations sent in compliance with this invitation have not been numerous..^-;.

Two, however,—one by your associate Mr. Jones, on the Westminster^ :

sewage, and the other by Mr. Hood, on warming and ventilating, seemed
to call for some special mark of distinction. --y:^:^- . >?.

The communication of Mr. Jones is of the most ekborate and costly des^'
cription. It consists of a large plan ofthe city of Westminster, drawn to a
scale of one inch to 200 feet, compiled from the originals in the possession

of the commissioners of sewers of thjit district. Upon this are laid down '

the boundaries of the city, and parishes, and all the principal streets and
squares, with the main and collateral lines of sewers, differently colored,!;

so as to be readily distinguished. This, with the Book of Sections, con»^

sisting of upwards 100 sheets of tables and drawings of details of level?,.,

lengths, and construction, furnishes an exact and authentic record ofa work
of great magnitude. Any extended remarks on the benefits conferred on
our metropolis, bythe system of underground drainage, would be here su-

perfluous. Works of this nature are of the highest public importance, and
have been repeatedly the subject of legislatian by both general and local

acts. The council conceived that, in awarding to Mr. Jones a Telford Me^;
dal in silver, and twenty guineas for this laborious communication, they

were bestowing a suitable mark of approbation on the author of a record:

which is nearly unparalleled, and must be of great value as a source of in-

formation in all future works of this nature, when other, and particularlyi
foreign, cities carry into effect a system of drainage, in which they are at-

•Present so deficient.

The council cannot pass from this subject without expressing the obliga- /
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tions which the Institution is under to the chairman and the commissioners

of the sewers of the Westminster district. On its being intimated to them
, that the council wished some account and record of the work over which
they preside, permission was immediately given for any person desirous of

. preparing such account to have free access to all the documents in their

possession relating to the subject, and to make such extracts or copies

therefrom as could in any way contribute towards this object.

•The communication of Mr. Hood contains a detailed account of the prin-

ciples on which the salubrity of the atmosphere in crowded rooms depends,

: and the various methods which have been adopted for warming and ventil-

• ation. The author has briefly touched on the various modes of warming
generally adopted, and points out the great difficulty which exists of preser-

ing those conditions of the atmosphere which are essential to healthy respi-

ration wherever close stoves or surfacec which may become too highly
heated are employed. The importance of ventilation, and the success

which has attended the adoption of mechanical means in the manufacturing

districts, are subjects worthy the attention of all who study the health of

those who, from choice or necessity, are exposed to the generally unwhole-
some atmosphere of crowded apartments. This subject is of the highest

importance to the manufacturinj^ poor of this country, who are compelled

to work in crowded rooms nt hiofh temperatures. The council are aware
that much has been done towards this object in some of the large cotton

' works of Great Britain, and they hope ere long to obtain some detailed ac-

count of the means by which this has been accomplished, and the results
• which have ensued. 1

The council have also awarded a Telford medal in silver to your asso-

ciate, Charles Wye Williams, for his communication on the properties, us-

es, and manufacture of the turf coke, and peat resin fuel; and to Mr. Ed-
. ward Woods, for his communication on locomotive engines.

The various applications of peat as a fuel had been repeatedly the subject

of discussion at the meetings of the institution, and this communication may
(as has been already noticed) be attributed to the discussion then going on.

It is well known that the attention of Mr. Williams, as mnager of the city

of Dublin steam packet company, and otherwise intimately connected with

steam navioation in Ireland, has been for many years directed to the appli-

cation of peat or turf as a fuel. Public attention was more than thirty

, years ago directed to this subject by Mr. Griffiths, who designated the bogs
of Ireland as " mines above ground." The scarcity and cost of coal, as

contrasted with the abundant supply and cheapness of peat, had long since

led to the use of the latter in the steamers on the Shannon. Its bulk and
tendeny to absorb moisture, are however, serious impediments to its use

;

but these may be successfully combated by care in the preparation. More-
over, the peat properly selected and prepared, being a carbon of great puri-

ty, is superior to every other substance, for all purposes of Metallurgy.

But, in these researches, Mr. Williams had ulterior objects in view. He
sought, by the preparation of an artificial fuel, to form a combination which
should closely resemble the best kinds of natural coal, by combining with

turf coke, resin, or some other bitumen of great purity, so as to produce a

compound in which great heating power should exist in small bulk, and
thus avoid the excess of bitumen and deficiency of carbon in the cannel

coal, as well as the deficiency of bitumen and excess of carbon in the anthra-

cite. It would be foreign to the object of this report to dwell on the prepa-

ration of this fuel, or the purposes to which it is applicable; it will suffice

to refer to the numerous discussions on this subject recorded on the minutes
of last session, and the paper now published in the second part of the third

volume, of your transactions.
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. Tke communication by Mr. Edward Woods published in the second vo-

lume of the transactions, will always bear a prominent place among the re-

cords of practical science, as one of the earliest and most accurate details on

the actual working of locomotive engines. The first communication was
received early in the session of 1838. The author was thought capable of

adding so much to his already valuable communication, that the council re-

ferred it back to him for this purpose, and it was not received in the form in

which it appears in your transactions, till after the premiums of that session

were awarded. But this communication (notwithstanding the interval since

it was laid before the meeting,) will probably be fresh in the recollection

of most present, from its giving an accurate account of the progress of the

locommotive engine on the Liverpool and Manchester railway, from the

opening of that important work. The experience of engineers had at that

time furnished them with but little knowledge as to what were the most es-

sential requisites in railway engines, and the advance of knowledge as

shown by the history of the locomotive engine on this railway, is a most
interesting and instructive lesson to every one who would study the pro-

gress of practical science and improvement. Great alterations were found

necessary in the strength of the parts, in the weight of the engines, in the

road, and the number of wheels. The first engines were gradually adapted

to the necessities of the case, and the arransrenients then resorted to as ne-

cessary expedients have now been adopted into the regular and uniform

practice. Besides the extreme interest of that which may be termed the

history of these improvements, the communication is replete with theoreti-

cal principles as to the working of locomotives, and the advantages and
disadvantages incident to peculiar practical adaptations. It would exceed

the limits of this report to do more on the present occasion than briefly to

state that this paper contains extended remarks on the relative advantages

of four or six wheels, of iuside or outside framings, of crank axles or out-

side crank pins, of coupled or uncoupled engines. The council would
point out this paper to the junior members of the profession, as an example
of how great a service may be rendered by simply recording what passes

under their daily observation and experience.

The council have also adjudged a Telford medal in bronze and books to

the value of three guineas, to Mr. R. W. Mylne, for his communication on

the well snnk at thereservoirof the New River company at the Hampstead
road; to Lieutenant Pollock, for his drawings and descripiion of the Coffre

dam at Wesminster bridge; and to Mr. Redman, for his drawings and

account of Bow bridge. .1^ V :'- ''^'-'''.'y: <:''''-':'.:'' \;-'^'-- J-'-' I'^-'-y'-^^-'i-lz-

The cowmiinicat'ion hy Mr. Mylne contains an account of the various

attempts which have been made in the metropolis and its environs to obtain

water from the sand strata, by means of wells and small bores, in which
the water rises naturally to the surface. These attem.pts, and the raising

the water by artificial means from the sand strata, have beru for the most

part unsuccessful. In some cases, parties having communication with the

same sand stratum and contijjuous to each other, were unable to obtain wa-
: ter at the same time, as the drawing water by one had the efTect of destroy-

ing the supply of all the others. In other cases, the sand coming away
with the water, large cavities were formed of such a nature as, after a short

time, entirely to suspend the progress of the works. Of the latter difficul-

ty, some remarkable instances occurred during the sinking of the well in

the Hampstead road, which are particularly described in the communica-
tion. The supply of water from the sand being, from the causes just allud-

ed to, very precarious, the New River company, in March, 1835, determin-

ed on sinking a well through the clay and sand into the chalk, for the pur-

pose of ascertaining the supply of water from this source. The peculiar di-
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fficnllies experienced in the progress of this work, and the means by which
these and similar difficuUies are to be overcome, as set forth in the report of

Mr, Simpson, appended to the communication, furnish a valuable compen-
dium of information on this subject ; and, being replete with practical d-etaili ;

of an executed work of no ordinary difficulty, is one of those communica-
tions to which the council are most anxious to give every encouragement '

in their power.

The communication by Lieutenant Pollock on the Coffire dam now fixed

round the 13 and 14-feet piers of Westminster bridge, and by Mr. Redrnan :

on the new stone bridge over the river Lea, at Slratford-ie-Bow, are of a simi-

lar character with the preceding; they are both accurate acconnts, accom-

panied by valuable drawings, of important works actually executed. The "^

collection of such records ought ever to be a primary object with the Insti-

tution, and their authors are most justly deserving of such marks of distinc-

tion as it is in the power of the Institution to bestow. The couccil would
point out the above as instances of the facility with which individuals may
contribute to their own advancement and repfitation, no less than to the ob-

jects which the Institution has in view; and would more particularly advert

}0 Lieutenant Pollock, who, while in England, on leave of absence from

India, oceupied himself in acquiring engineeriug knowledge, and with

most praiseworthy dilligence, availed himself of the opportudities aflforded

him of observing and recording the progress of the works at Westminster "

bridge. Works of this nature are accsssible to most of those who are stu-

dying for the profession, and by making use of the opportunities which are •

afTordfid them, they will be able to prepare communications most deserving

of such distinctions as those which have just been conferred. •

'-:» Among the other communications of the session, the council cannot, on

on the present occasion, omit to notice those of your member, Mr. Parkes.

His communication on the evaporation of water from steam boilers, for

which a Telford medal in silver was awarded during the preceding session,

and the interesting discussion to which it gave rise, are too well known to

require further comment. But great as were the benefits conferred on

practical science by the facts there recorded, they have been much surparss-

ed by the subsequent labors of this author. In continuation of his subject,

you received early in the session, the first part of a communication on steam

bailers; and at the close of the session, the second part, treating of steam

engines. Before Mr. Parkes was induced to turn his attention to the pre-

paration of these communications, no attempt had been made to bring toge-

ther, in one connected view, the various facts which had been ascertained.

The economy oft he Cornish system was indisputable; bst to what it was to *

be referred was involved in in some obscurity. It was reserved for this

communication to call attention to certiin quantities and relations which ex-

erted a peculiar influence over the results ; and which, being rightly ascer-

tained, were at once indicative or exponential of the character of the boiler.

If it be found that, in one class of boiler, the same quantity of coal is burnt

eight times as rapidly as in another class—that the quantity consumed on

each square foot of one grate is twenty-seven times that on the grate of ano-

ther— that the quantity of water evaporrted bears some definite relation to

the quadtity of heated surface— and that there is twelve times more evapo-

rated by each foot of heated surface in one class of boiler than in another

— and finally, that the quantity of water evaporated by a given weighty of

fuel is in one class double the quantity evaporated in another,—we have ar-

rived at some definite relations whereby to compare boilers of different -

kinds with each other.

To these definite quantities and relations, the author with apparent proprie-
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ty assigns the the terms " exponents ;" and these being compared together for

different boilers, their respective merits as evaporative vessels are readily-

perceived. Mr. Parkes has also called the attention of engineers to the ef-

fect of the element time, that is, the period of the detention of the heat about

tne boiler. The importance of attending to this cannot be too strongly in-

sisted on; as jt would appear from these statements, that boilers being com-
pared with each other, in respect of their evaporative economy, arc nearly

inversely as the rate ofcombustion. Attention is also called to the fact, that

there are actions tending to the destruction of the boiler, entirely indepen--

dent of the temperature of the fire, and which may be designated by the term -

"intensity of caloric action." Of their nature we know nothing, but the;
durability of different boilers, under different systems of practice, affords \

some means of comparing the intensity of these actions.

Mr. Parkes having, in the first part of the subject, thus pointed out the

distinctive features of the different classes of boilers as evaporative vessels,
'

proceeds, in his subsequent and concluding communication, to consider the ,

distribution and practical application of the steam in different classes of

steam engines. And for this purpose, he is led to consider the best practi-

cal measure of the dymanic efficiency of steam—the methods employed to

determine the power of engines—the measures of effect, the expenditure of
power— the proportions of boilers to engines—the standard measure of duty-

—the constituent heat of steam—the locomotive engine—the blast and resis-'

tence occasioned by it

—

^the momentum of the engine and train, as exhibit-;

ing the whole mechanical effort exerted by the steam—the relative expen-

piture of power for a given effect, bv fixed and locomotive non condensing
engines. This bare enumeration of the principal matters in the second
communication, will give some, though a very inadequate, idea of the mag-
nitude of the task undertaken by Mr. Parkes, for the communication is

accompanied by elaborate acd extensive tables, exhibiting: the results of the

facts which he has collected and used in the course of his inquiry, and it

may confidently be asserted, that a more laborious task has rarely bean un-

dertaken or accomplished by any one individual than the series of commu-
nications thus brought before the Institution.

It will be one of the earliest duties of the succeeding council, to consider

in vvhat manner the sense of the great benefits conferred to this department

of practical science, can most appropriately be testified. , .

The council also received, at the close of last session, from your member
Mr. Lesslie, a most valuable communication on the docks and harbour of

Dundee. This is one of the records on whiohthe Institution sets the high-

est value, being the detailed account of an executed work of great extent.

It is not, in its present form, well adapted for being laid before the meetings;

but on its publication, which will take place vepy shortly, the Institution

will have an opportunity of judging of the high value which it possesses.

lu acknowledging, with gratitude, the numerous and valuable presents

made to the Institution during the past year, the council would call the at-

tention of the members generally, to the want still existing in the library of

works of reference on general scientific subjects not immediately connected

with engineering, and express a hope that such wants may be supplied by
that liberality to which the Institution is already so deeply indebted. The
collection of models, also requires many additions to render it as complete

as the council could wish
; and it is only by the wants of the Institution be-'

ing constantly borne in mind by all who are interested in the subject, that

such a collection can be formed as shall be worthy of the society.

Several societies have madean exchange of transactions with the Institu-

tion; and from the Royal Society of Edinburgh, the Philosophical Society
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of Manchester, the Royal Irish Society, and the astronomical Society, sets

of transactions, as complete as could be made up, have been received. The
Master-General of the Ordnance, the Lord Lieutenant of Ireland, and Col.

Colby, continue their liberal presents of the English and Irish surveys;

and captain Beaufort and the secretary of the Admiralty have continued the

presents of the series of admiralty charts. The Institution is also indebted

to Mr. Vignolles for the busts of Locke and Dr. Hutton
; to Mr. Field, V.

P., for a bust of the late Henry Maudslay ; and to Mr. Rivers, for that of

Dr. Faraday.
The council would wish to take especial notice of the large collection of

works of the late eminent philosopher. Dr. Young, now deposited in your

libaary. For this great acquisition the institution is indebted to the kindness

and liberality of his brother, Mr. Robert Young, who conceiving most justr^ ,

ly that every thing connected with so great a benefactor to practical science,

must be highly valued by this institution, has made it the depository of these

books, from the library of his distinguished relative. The council, in thus

publicly recording their sense of the kindness and liberality of Mr. Robert

Young, would earnestly press upon others the importance of following so

noble an example, and of presenting such works as are at their disposal, and
of which the librdry of the Institution is particularly in need. t/

:' It was announced, through the medium of the last annual report, that the

monument of Telford was nearly finished, and that a site had been selected

in Westminster Abbey. The council have now the satisfaction ofannoun-
cing, that the monument is fixed in the place destined for it, and they are

confident that all who enjoyed the acquaintance, or knew the merrits of

the late disntinguished President of this Institution, will rejoice that the

memory of one so eminent and so highly deserving has met with so proper

and just a tribute of respect ; whilst all, no less than those by whose liberal-

ity the monument was erected, will feel that he has a name which will en-

dure so long as there exists a record of the triumphs of the British engi-

neer.

—

London Journal of April and May \8iO.
,
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PRACTICAL DEFICIENCIES OF SCIENTIFIC WORKft..- i.-

,..,.. .• (From the " Adventures of the Missionary Williams'") • '

After some deliberation I determined to attempt to build a vessel; and,

although I knew little of ship-building, and had scarcely any tools to work
with, I succeeded, in about three months, in completing a vessel between 70
aad 80 Ions burden, with no other assistance than that which the natives

could render, who were wholly unacquainted with any mechanical art. I

thought at first of getting the keel only at Rarotoriga, and completing the

vessel at Raiatea, but, as the king, chiefs, and people, urged me to build it

at their island, promising me at the same time, every assistance in their

power, I yielded to their wishes. As many friends have expressed a de-'

sire to know the means by which this great work was effected, I shall be
rather more minute in detailing them than I should otherwise have been, t

My first step was to make a pair of bellows; for it is well known that

Ifttle can be done towards the building of a ship without a forge. We had
but four goats upon the island, and one of these was giving a little milk,
which was too valuable to be dispensed with ; so that three only were kill-

ed, and with their skins, as a substanee for leather, I succeeded, after three

or four day's labour, in making a pair of Smith's bellows. These, howe-t
ver, did not answer very well ; indeed I found bellows-making to be a more
difficult task than I had imagined, for I could not get the upper box to fill

properly ; in addition to which my bellows drew in the fire. I examined
publications upon the mechanic arts, dictionaries, and encyclopasdias, but
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viot otte book in our possession gfave directfons suMciently explicit for the

construction of so common an article ; and it appears to me a general defi-

ciency in all the works I have seen on the useful arts, that they do not sup-

ply such simple instructions and explanations as would direct to the ac-

complishment of an important and useful object by means less complex than

the machinery of civilized countries. When, for example, we were anx-

ious to make sugar, and, for this purpose carefully read the article on su-

gar-boiling, in the most popular Encyclopsedia in our possession=not hav-

ing the apparatus therein described-—we derived no practical benefit from
it. If, in addition to a thorough and scientific description of the most per-

fect methods, there were appended plain and simple directions for manufac:

luring the article without the expensive machinery in common use, it would
certainly be of immense service to persons situated as we, and emigrants to

new colonies have been. These remarks are applicable to soap-boiling,

salt-making, papor-manufacturing, and a variety of other processes of a si-

milar nature.

Missionaries, and others leaving the country, when in search of informa-

tion upon various important subjects, generally fail in their object, by seek-

ing it where every thing is effected by complicated machinery, and all the

improvements of the present age are found in perfection. It was so with

us. We were taken to places of the above description—we gazed, we
wondered, and were delighted, but obtained no practical information ; for

few imagine that there is any other way of effecting an object than that

which they see. All persons going to uncivilized countries, especially mis-

sionaries, should seek that knowledge which may be easily applied, as they

have to do every thing themselves, and in situations where they cannot ob-

tain the means in general use elsewhere. It may, by some, be thought un"

wise to go back a hundred years, and employ the tedious processes then in

use, rather than embrace the facilities which the experience of succeeding

ages has aflforded. But such an opinion, although specious, is unsound.

Let the circumstances of the missionary, and the state of the people to

whom he goes, be taken into the account, and it must be at once obvious,

that the simplicity of the means used two or three hundred years ago,

would better suit both his condition and theirs than the more complex im-

provements of modern times. '' =rv;V % :
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^.
'"'

i.:<v' : >5--

(From "Armstrong on Steam Boilers.''y^^. ^^^^^^^-. "S^^
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In nothing has the philosophical manufacturer or amateur mechanic

'

been so much at variance with facts and the experience of practical men,
as on the subjdct of smoke burning. It is perfectly true, that the black car-

bonaceous matter which usually escapes along^with the incombustible gas-

es, and which is the only visible constituent of what we term smoke, is all

so much fuel, and wh*^n properly consumed under the boiler is undoubted-
.

ly a saving of coal: bu it unfortunalel)^ happens, that the saving is such an
inapplicably small quantity, that none who have tried it have been able to

calculate its amount, except in certain cases, when it has taken the so much <

dreaded negative form. It is far from my intentionto speak disrespectfully

of any of those who have proposed to save fuel by burning smoke, for they

have generally deceived themselves before they led others astray, as the

hundreds of patents, as well as the hundreds of thousands of pounds that v

have been expended over them, amply testify ; indeed they deserve no small

,

share of our gratitude from the opportunities the subject has given of as-

certaining by experiment, a great number of practical results which we>;
can now make available in other more important improvements.

11
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This suqject is introdnced here because it is closely allied to the one we
have just been considering, namely, that of enlarging the furnaces of boil-

ers
; and I speak with the more confidence in this particular, from having had

a good deal of practice in directing the application of several of the various

methods of smoke burning which have been tried in this country, since the

legislature madeit in some measure compulsory. Several boilers are now
working in this district, which have undergone various improvements un-

der my directions, and with which I had undertaken to savefuel, and at the

same time burn the smoke, and which were in almost every case successful
j

but mind, the fuel was not saved by burning the smoke, but by the adoption

of various alterations and arrangements which the previous defective pro-

portions or bad management of the particular boilers admitted.

Very few instances occurred where the attempt might be called a sig-

nal or total failure; and a failure in smoke burning is usually signal

enough. There is a very common answer which enginemen are in the

habit of giving to their employers when questioned as to why they allow

so much smoke to fly away without burning it; it runs thus,
—

" Master, if '

you will only tell me how to catch it and bring it here, I'll be bound to

burn it." Now, in the year 1829, a gentleman in a neighbouring town
(Joseph Jones, Esq., Walshaw Mills, Oldham.) put the idea contained in

this joke to the test of experiment, and it arose from the circnmstance of his

having two steam engines, one situated at the foot of a hill and the other

near the top, so that the smoke from the lower engine was carried through
a tunnel or flue up the side of the hill, which in some measure answered
the purpose of a chimney, and escaped by a shaft or stack near the higher

engine. Consequently the situation admitted of great facility in arranging
a plan for setting the question at rest, as to whether any saving was to be

made out of burning the smoke or not; and as it was intended to be a sort

of experimentum crucis, 1 willingly engaged to superintend the putting it

of the upper engine, in order to admit of the whole or any portion

into practice. Accordingly we hadj alterations made in the furnaces

of the smoke from the lower one, without any obstruction to the draught of

either. Proper valves and dampers were fixed for the purpose of admitting

and regulating any required portion of atmospheric air, in order to supply

the necessary quantity of oxygen to the new combustible And, in fact,

from 30/. to 40/. was expended in apparatus, so that nothing should be

omitted which had any chance of securing the success of the experiment

;

but it was all of no avail, and the result was as already stated. The smoke
to be sure might be sad to be burnt, for it passsd through a very hot fur-

nace, but it certainly was not consumed as usually understood, for it always
appeared to me to be much blacker at the chimney top after having passed

through the furnace, than it did when it was allowed to pass off* without -,

going near the fire at all And as to the saving of fuel by the process it may
safely be pronounced nil, for unfortunately we were never able to raise su-

fficient steam with it to keep the engine going for a quarter of an hour tog«»-

ther. '''
::

The circumstances attending the above experiment are stated, because

we believe it to be the first of a series of attempts to consume smoke by
combustion, according to a principle lately revived by numerous patentees

and experimenters in this neighbourhood, although originally suggested

and patented by the late Mr. Watt, in 1785. The great secret of smoke /

burning, however, is now pretty well known to practical smoke burners,

and that is, either to make very little (or none), to burn, or otherwise so to
"

dispose of the fuel in the furnace, that smoke of such a quality only is made, ;

as will burn comparatively easily ; and in either process the saving in fuel

is a point yet unsettled.
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la the first case, by keeping a thin fire, and throwing on the coal by a
very small quantity at a time, which is most advantageously done by the

firing machine, and with a free access of air through the grate, we are as-

sured that no combustible gases escape from the furnace; consequently the "-

very small quantity of solid carbon held in suspension (principally by the

extricated azote and other twcowiz^s/iA/e gasses) is the only portion of the

smoke capable of combustion, and to effect which , a most intense heat with

a rapid supply of oxygen is necessary, and in a much greater degree than , .
';

the ordinary economy of a steam boiler requires. ^i

In the other case mentioned, in order to produce smoke that will burn more ,

easily, it is requisite that a large quantity of coal be laid on at a time, and '-'_[< ^

also to have a slowdraught, so that nearly the wholeof the carbon evolved

is combined in the production of carburetted hydrogen gas. In fact, the ^ . .^
furnace with a thick fire, may be likened to a gas retort, and the carburetted ^^ ' ^
hydrogen thus distilled forms an explosive compound when mixed with a
fresh supply of atmospheric air at the bridge of the furnace. This last is

on the principle of Mr. Parkes, whose system of smoke burning came so.

much into favour some years ago, but which is now nearly extinct, al-

though it is yet a point much debated, whether a thick fire with a slow
draught, or a thin fire with a quick one, and its necessary accompaniments,

a firing machine, and a good chimney, is the most economical.

The very general adoption by the Lancashire manufacturers, of Stanley's

firing machine, and Walmsley's moving fire bars, would seem to be decisive

of their general economy in preference to any system of firing and stoking

by hand ; but there are other causes for this preference, quite independent of

the question of economy offuel, some of which have had great influence in

the general disuse of Mr. Parke's system of firing; one of which is, that :^

in the latter system, the boilers are required to be considerally larger for the '

same power, a fatal objection here, but which is more or less applicable to

every system ofsmoke consuming that we are acquainted with. The force

of this objection, will be felt at once by those who are acquainted with the

practice of the great majority of the Lancashire cotton spinners, which is .

that of using their steam engines, as some people do post horses, by mak- .:

ing them do as much work as ever they can, short of breaking down.
;

'.

The same remark is also applicable in some degree to the Liverpool steam if .

*

vessels ; they are made to go at their utmost speed, in order that as much <
work may be got out of them as possible, and in as short a time; although,

owing to their being generally the property of Joint Stock Companies, they

have, as in the case of most monopolies, not as yet been sufficiently subjected

to the stimulus of competition and individual enterprise. I

r The general facts above mentioned are so well known to every experienc-.

ed fireman and operative engineer, that the saying has almost passed into

a proverb with them, absurd as the connection may appear, that, " it re-

quires plenty of boiler room to burn smoke ;" and we know that many of. „. ,

them consider it as easy to drive a 30 horse engine with a 20 horse boiler,

if fired upon Stanley's plan
; as it is to drive a 20 horse engine with a 30

horse boiler, upon the principle of Parkes. The observations of this class V

of men are frequently more worthy of regard than inventors of new plans

are generally disposed to pay to them. More especially ifwe consider that this ^^/;
••instinct of ignorance," as it has been called, enables them to manage all the*:

various complicated arrangements of the fires, engines, and boilers of that
'

wonder of the present age, the '• Ocean Steamer," in a manner that we are

afraid will not be much improved upon, for a few years to come, by all the en-

gineering classes of our new universities. At any rate, ifa little more atten-

tion is paid in future to th is " instinct," or tact," by some ofthe marine ma-^^
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: a nagers and other supernumeraries of more than one or two of our exten-

sive steam navig-ation companies, we may be spared the mortification of

hearing of such unfortunate attempts in smoke burning, as ,that which is

said to have caused the untoward return of the '* Liverpool" steamer to

Cork, when on her first voyage out to America. x^ y*'\

Soon after the unsuccessful experiment of Mr. Jones, already detailed,

loom, &c., made an ino^enious attempt to bring Mr. Watt's principle

Mr. Horrocks of Stockport, the well known improver of the power
to bear, and although only partially successful, it forms one great step tow-

ards its ultimate accomplishment. Instead of taking the smoke of one fire

over the top ofanother, he caused it to return over the same fire from which
it viras evolv^ed. This he contrived by means of a most ingenious adaptation

of the centrifugal fan, or rotatory blowing apparatus. It was worked by the

engine at the rate of about 1,500 revolutions per minute, and so arranged
that the smoke was drawn from the flue at the further end of the boiler, to

the front, whence it was propelled down upon the hottest part of the fire^

where its combustion was effected, although imperfectly.

About the same time that Mr. Horrocks was carrying on these experi-

ments, fans were used by Messrs. Braithwaiteand Erison, and others, both

for locomotive engines and steam boats. Fans have been also applied by
many, both before and since that period, for the purpose of obtaining an ar-

tificial blast or draught for the furnaces of steam engines, according as the

propelling or exhausting power of the fan employed, but we believe none
of them ever employed it for the purpose of returning the smoke into the

furnace again. To Mr. Horrocks, perhaps, is also due the merrit of first em-
ploying both the exhausting and propelling action of the rotatory fan at the

same time and in the same process, this double action being carried on in

a furnace almost entirely inclosed from the external air. 1 v
The next attempt to follow up this principle of burning smoke, has been

very recently made by Mr. David Cheetham, Jun., of Stayley bridge; but

as at the time of writing this, the specification of his patent has not yet been

published, a brief notice of it will suffice here.

As in the Stockport experiments, Mr. Cheetham also employs a fan, and
nearly in the same manner ; but instead of passing the smoke over the top

of the fire, as was done by Mr. Horrocks, and also by Mr. Jones, of

Oldham, as before stated, he sends it into the ash-pit, (which is in-

closed.) whence it is by the joint propelling and exhausting action of the

fan forced to pass through the fire-grate itself; by which means the flame

and hot air in the furnace is propelled with great velocity directly up
against the boiler bottom, a circumstance which sufficiently accounts for a

considerable portion of the economy of the proeess.

But there is also another peculiarity which distinguished this invention

from that of Mr. Horrocks, which is, that the small quantity of atmosphe-

ric air necessary to supply oxygen to the furnace, is admitted to the fan by
an adjustable aperture, and allowed to become healed by intermixture with

the smoke and hot air, as they are returned to the ash-pit. Thus the pro-

cess acquires many of the well-known advantages belonging to the hot-air

blast, as used in metallurgic operations. The saving in fuel is stated by
the patentee to be about 20 to 30 per cent, and we have had opportunities of

ascertaining, that in some cases the statement is not overrated ; but how
much of this saving is to be ascribed to the improved draught, and the pe-

culiar application of the hot air blast, or whether any portion of it is derived

from the the actual combustion of the smoke, there have as yet been no di-

rect experiments to prove.

Jn the course of our practice in saving and fuel burning smok ^



we always found that nothing tended so much to the accomplishment

-of both these objects as enlarging the furnace and flame bed, and where
the draught of the chimney was good, also enlarging the fire-grate, la

adopting this last alteration, it was always found that the maximum effect

was produced when the area of the fire-grate was increased in a somewhat
greater ratio than the effective heating surface was diminished:—that is,

when a certain effect is to be j)roduced, say, for example, an evaporating

power equal to the supply of a twenty horse engine, which, we have seen, |'»

requires twenty square yards of effective heating surface, but from malcon-

struction of the boiler or other circumstances we have only eighteen yards,

then the furnace will require to have a fire-grate of a little more than 1
twenty-two square feet in an area; or if the heating surface be only sixteen

yards, then the fire-grate will be required to be more than twenty-four^ in

fact about twenty-five square feet. '
v' :';•/•», -^^^/rv y v

Note.—We happen to have met in our own experience with a confirma-

tion of the above, and have frequently adverted to it, as a useful hint in

•• smoke burning," and "spark catching." Moreover, we consider it the

more valuable because it shows that many, if not most, of those who have

attempted to accomplish that object, having gone *' right the wrong way,"

to work. Besides it is one of those cases where any thing else than a cor-

rect "theoretical" knowledge of the subject can afford no sound basis for

"practical" operations.' ^ ;
'
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In the summer of 1836, by the politeness of the directors of the Utica

and Schenectady railroad, we were invited to be present at the opening of

the road. On our return from Utica, wishing to avail ourselves of the op

portunity of a remarkably fine day, we took our seat on the top of the cars,

to enjoy the pleasure of a moving panorama of the beautiful valley of the

Mohawk. ^

The engines were new, the wood not of the best kind, and the engine-

man labored, of course, under the disadvantage of an unaccustomed route.

Huge volumes of smoke rolled from the chimney, and a stream of fire in

the shape of sparks or rather flake of ignited coal, flew around and rather

diminished the pleasure of our outside seat. Presently the conductor

came to us and observed, that on account of the difficulty of making steam

it would be necessary to remove the wire gauze chimney cap, and that it

would no longer be safe to remain outside, on account of smoke and sparks.

We remarked, the remedy for a bad draught should also be one for sparks

and smoke; and as it it would not be worse than it then was, we should

prefer to remain. Of course leaving us to be burned up at our pleasure,

we had a chance to ascertain the effect. The cap was removed, and after

the first rush, the smoke became far less in quantity, and the sparks dimi-

nished in number and size,—it was actually more comfortable than before.

It was apparent, that a more perfect draught had consumed the fuel to little

advantage.

In the case alluded to by Armstrong, instead of pure air, a quantity of

cold and incombustible matter (under the circumstances) was thrown

through the furnace. We say cold and incombustible because without a
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far higher heat and an abundant supply of air (neither of them attainable

by the means described), the smoke introduced really was so.

—

[Ed.

R. R. J.] • -•-:•.. ••^•:- .^;•.. .^z. :::-^-»i. i:^-^^•:-^'^^v;/^c^^;:•v

r
'

r NOTE BY THE AUTHOR., .'.

Since this article was printed, it has been ascertained that at least one
half of the saving to be derived from the use of Mr. Cheetham's patent

smoke burner, arises from the circumstance of keeping the ash-pit con-

stantly closed up, thereby preventing any indraught of cold air through
the flues during the night or at any other times when the engine is not

working. This is a most important part of the economy of the process,

and is called by some gentlemen of Stayley bridge connected with the patent,
** bottling up the heatV Of course thif part of the invention can easily he

used at all times when the engine stops, independently of that for the com-
bustion of smoke, and it has now been so used in several instauces. I have
been informed by a manufacturer, (John Leech, Esq., of Staleybridge,) wha
has proved it experimentally on a large scale, that the saving to be effected

by this part of the invention, is about 12 per cent. Nothing can be more
satisfactory than the mode in which this gentleman conducted his experi-

ments. His plan was to work his boilers a whole week from Monday
morning to Saturday night with the apparatus attached to all of them, (13
or 14,) and the succeeding week without the apparatus, and so on alternate-

ly for a great number of weeks, noting the consumption of fuel at the end
of each. The correctness of these experiments was sufficiently proved by
the fact of the saving remaining constantly the same, or at least not varying

more than one per cent, on each side of the average of 12^.

The specification of the above patent may be seen in Newton's London
Journal of Arts, Sciences, &c., for April 1839. As a bonafide smoke burn-

er^ it may be stated to have been, when carefully applied, more generally

successful than any other that has been introduced in the manufacturing

districts. I intend investigating the merrils of this and other plans for con-

suming smoke, in my forthcoming work on Chimneys and Furnaces, j

The practice of closing up the ash-pits of steam engine furnaces, except

a very small portion at the upper part nearly close under the front of the

fire grate, is very common, and I have long recommended it as the best

means of ensuring the fuel to be consumed on the front of the grates quick,

ly as at the back, thereby keeping the fire of a uniform thickness ; but to ef-

feet this object in the best manner, the opening is required to be of the full

width of the fire grate, so as to allow a thin stratum of air to pass nearly

horizontally to the under side of the fire bars, and then, by properly adjust-

ing the height and the area of this opening, the air can be causeid to impinge
nearly uniformly on all parts of the grate.

It is very easy to use this opening to the ash-pit as a regulator for the fire

instead of the damper, but I consider that it is highly objectionable to do so,

although it is recommended by Tredgold and other authors, besides having
been recently put into practice in some of the atlantic steamers. One of

my reasons against using the opening in this way, is, that there can be on-

ly one position of it, which is the best for the particular furnace and system

of firing it is used with,—this, when once found, of course necessarily ex-

cludes any alteration without liability to injury. Besides the quantity of

air admitted can be quite as easily regulated by the damper in the chimney
flue. The damper, in fact, ought to be confined exclusively to the purpose
of only regulating the quantity of air admitted, so as to suit the varying
demands of the engine for steam ; while the ash pit regulator is used
for giving a proper direction to the current of air, and also to shut the

latter off entirely.
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When the ash pit'regutator consists of an aperture and sliding plate of

six or eight inches square in the centre of the front of the ash pit, it ,

is then perhaps of the worst possible kind, as it causes the air to act on
the centre of the fire like the concentrated blast of a blow pipe or bellows,

and most destructively on some particular portions of the boiler, which as

well as the grate bars becomes very speedily burnt out. This effect, how-
ever, is not so liable to be produced in the case of factory boilers, or those v

which are fired by machines and have moveable bars, as it is in that of
locomotive and marine boilers. The latter are more especially liable to

become burnt out in this way owing to the usual system of firing pursued
in steam vessels, and which is very properly called charging the fires,— -

the operation being in fact more like that of charging a retort for making . -

gas than any thing else. :^-^'^'-^:'-.y.^:- '

* It is unnecessary to repeat here opinions expressed in the body of the

work in fevor of thin fires and quick combustion for land boilers, as it
"

may be said to be a point yet open to discussion
;
the system of 5/01^ com-

bustiou having lately received a talented advocate in the author of a -t

paper read before the Institution of Civil Engineers last winter. But \

respecting the applicability of slow combustion to steam navigation, it is

impossible that there can be two opinions amongst engineers. A thin fire ;

and a quiek draught are the great essential points to be attended to in

steam packet boilers, and will always be synonymous with plenty of steam
and aquick passage.

; v>.v . '''-.:-v'.t'-^--:'''/'':\'--^'i --^Ji/ .'r'T^J^'^'''^,-

Mr. Josiah Parkes, who is the great propagator of the principles of slow t

combustion, admits that it requires about seven times the area of beating

surface to produce the same evaporative eflfect by it as by the ordinary \

practice; a sufficient disqualification against its adoption in steam packets.

It has been sufficiently proved, that, with the common Lancashire coal, a
greater area of properly disposed effective heating surface than a square

yard to each horse power is not advisable as a means of economy at the ordi-

nary prices of materials and cost of management, in the case of land boilers
j^^;

*

in the cotton manufacturing district, or, in other words, any saving that :

'

would arise from an extension of the heating surface of a boiler beyond ' y .

this limit, would be overbalanced by the ordinary interest for the outlay of ^ '>
,

capital and other contingent expenses in obtaining it. Henee, how outra- . ,

geously absurd it is to expect to derive any great increase of profit from the '

adoption of the system of slow combustion in steam vessels, when we
consider that not only are the boilers of the latter (from the necessities : ;

of construction) about double the weight and three times the cost of land t
'*

boilers of equal power, but there is also to be reckoned the cost of carry-:: V
'

ing them, or the displacement of so much valuable cargo, although there

is a set off against this to a certain extent, on the account of the expense of

carrying the extra coal or rather half the coal that would be saved] by the

enlargement of the boiler. This, however, is a matter of the simplest-

possible commerctal calculation; for example:—if by doubling the size

and weight of a steam packet boiler a saving in fuel can be effected of five

per eent , (a supposition which I by no means admit as probable,) and sup-

posing the fuel to be consumed gradually from the commencement to the

termination of the trip, then the proper deduction on this account for

lightening the load of the vessel will be two and a half per cent, while,

on the other hand, what is saved in boiler room must be reckoned at its full :;

amount as permanent available profit.— If calculated in the same manner, •

[ have no doubt but that the much vaunted saving by working marine

engines expansively will be found to be very small indeed, unless the

steam is raised to so high a pressure as to become- dangerous. Raising •
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the steam to a dangerous pressure in the boiler merely for the purpose of

expanding it again in the cylinder at a greatly reduced power, —as well as

the system of slow combustion and wire-drawing the smoke through long

winding flues in order to save a modicum of coals, are at best but philo-

sophical niceties that are quite out of place in an Atlantic passenger

steam ship in the present early stage of steam navigation. In short, wire-

drawing the steam and wire-drawing the smoke, are in this case equally

dangerous and useless, and the sooner steam packet proprietors dismiss

them and attend more to a radical reform in the construction of their

boilers, the quality of their coal, and the management of their fires, and,

above all, to some more efficient means of propulsion than the present

lumbering paddle wheel, the sooner they will accelerate the passage from

Europe to America.

A slight consideration of the above principles, and a proper application

of the rules contained in this work, will prevent any one getting so far

wrong as some few influential ' parties connected with the commercial
steam marine of this country have unfortunately had the means of doing;

I say unfortunately, because extensive loss of life has already taken place,

and must inevitably occur in future, in an increasing degree with the

rapidly increasing number of steam ships for long voyages, unless the

managers and engineers concerned unite a sound practical knowledge of

the subject with a willingness to learn more from whatever source it may
be offered, rather ihan the flippant parade of pseudo scientific acquire-

ments^that is sometimes to be met with, and which on application to new
circumstances is always found to be miserably inefficient for any thing but

failure. .,

The above sentiments are far from being meant to reflect invidiously

upon any particular steam packet company, but, to a certain extent, they

admit of a general application, and in excuse for saying this, I need hardly

state that the subject is one of great public concern where the lives of

thousands of passengers are daily intrusted to the care of hands wielding

such an unseen and tremendous power as that of steam. With respect

to the misapplication of capital and waste of property involved in the

mismanagement of marine boilers, it may seem not a proper subject for

animadversion, as the owners must in time " find it out," and some of

them have commenced finding it out very speedily. As an illustration of

this expensive way oftryinsc experiments, it will be quite sufficient to men-
tion the " Liverpool," which was the first steamer from Liverpool to New
York belonging to the Transatlantic Steam Ship Company. In this ves-

sel it was determined to try the celebrated Cornish principle of slow com-
bustion, in order to burn the smoke, on her first voyage; this was efl^ected

by a misapplication of Mr. Parkes's principle, namely, bp allowing a con-

stant stream of cold atmospheric air to pass into theflues of the boiler

through a large aperture opening from the ash pit to behind the bridge

ofeachfurnace ;
which aperture was ivithout a valve or any other means of

closing it at the discretion of the engineer. The consequence was, that

although the engines, «fcc., were in every respect excellent, as well as

the vessel itself, the latter after proceeding nearly half way across the

Atlantic was compelled to return to Cork, where, of course, the patent

smoke burning holes were stopped up before she proceeded again to her
destination.

The Havana Railroad, a work of 45 miles in length, connecting that

city with Guines, on the south side of the island, is doing a profitable bu-

siness. The receipts for travel and transportation in seven months were
$225,191—yielding a clear profit of fifteen per cent.
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We are happy in being able to announce to our readers, that we hare

completed an arrangement with Mr. L. Klein, the accomplished assistant of

the late Chev-de-Gerstner, whereby Mr. K. is to become a regular contri>

butor to the pages of the American Railroad Journal.

When it is recollected that Mr. K. has been the constant companion of

the late Chev-de-Gerstner, and h;is at present possession of his papers

—

we hope that in securing the services of Mr. K., we convince our readers

of our disposition to spare no pains to render the Journal moreand more

valuable. .

Eratta.—On our jfirst page the name of" M. Daguerre," is uniformly

mispelt, " Daguenis."

ADVANTAGES OF IRON COMPARED WITH WOOD STEAMERS. ^?-

'

1. The first cost of an iron vessel is from fifteen to twenty per cent, less

than a wood vessel.

2. The capacity of an iron vessel is much greater than that of a wood
vessel of the same dimensions, in consequence of the less space occupied

by the material; an iron vessel of four hundred and thirty tons would pre-

sent about the same internal surface as a vessel of five hundred tons built

of wood. ^y>'*.;---::-.-r^> :'-"-'^:-.- -^ t.;^^":v-t^ -V^/^ -;•::.''
:

'- ]^:~\f ^"

v 3. The weight of an iron vessel is not more than two-thirds of that of a
wood vessel of corresponding tonnage; hence the displacement of the iron

vessel is much less; therefore the diminished power of her engines, and
comparative quantity of fuel required, makes the combined displacement

very much in favor of the iron seamer.

4. An iron steamer is of much greater durability, without the repairs

rendered necessary bvr the common wear and tear of wood steamers. It

was stated before the House of Commons, that an iron vessel had been work-
ed for thirty-six years, and that an iron steamer had been constantly em-
ployed for sixteen years, and at the expiration of that time her bottom was
examined and found free from oxidation, the outer scales and rust had dis-

appeared, leaving the bottom perfectly smooth and clean. Now a wood
vessel during that time would have required her coppor to have been four

times renewed, as often recalked, paid and painted, besides frequent and
small repairs in replacing defective wood, and at the expiration of that time

either condemned or thoroughly repaired, aud if we add the value of the

time required to effect such repairs, the economy of using iron steamers will

be enormous.

5. Perfect safety from fire is another of the great advantages to be realiz-

ed \>y adopting iron steamers. The returns of steam vessels lost in one
way or another, demontsrate that a great proportion of these lossss

have arisenfrom fire. It naturally follows that the premium for insurance

would be much less for iron vessels than wood. The present custom is the

use of wood beams and deck, but were it necessary for still further security,

iron might be substituted with equal ease for both.

6. The danger of the vessel's sinking by springing a leak, if not entirely

obviated, is very much lessened. The facility of dividing an iron vessel's

hold into departments by iron bulk heads, which can be made as tight and
as strong as a boiler, is very obvious ; therefore if a leak takes place in any
one division, that division may be filled as high as the outer surface of the

water, and the vessel be still comparatively secure. Moreover, a leak at

12

I:,
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aea, on board an iron vessel, may be much more easily discovered than il

c6uld possibly be on board wood vessels, as it would not be hidden by a mas»
of timber. Another advantage would be a perfect freedom from the smell

ofthe engine-room, which could nor. reach the cabins, and an entire absence

of bilge water, so offensive on board all wood vessels. The plan of divid-

ing the hold of wood vessels by means of partitions, will doubtless answer
some good purpose, but where so intense a heat exists as in the interior of

of a steamer, the wood must and will dra»v
;
this, added to the working of

a wood vessel, would render it absolutely impossible to make the bulk-heada

tight. ,,..,,,.,.-:-.
v-.;: -i.';\; ..•"'•;v.'-*;-?;'»';. r-^:..

7. The kanger from lightning is very much diminished, as the whole
body of the vessel is a conductor of electricity. Lardner's voyage to Afri-

ca in an iron stermer, coroborates this fact, and I find the opinions of the

most scientific men concur on this subject. The caption of a steam vessel,

who commanded a steamer on the Mississippi more than twenty years, told

me that he never knew a steamer to be struck with lightning when her en-

gine was at WOlk. ;• . ^ • -^^ :;^.- ^ V. vi >^ " .^V :; j. | •;
;

8. In tropical climates there is a great advantage in iron steamers, as the

internal temperature of the hold would be very much cooled by the sur-

rounding water, which would gradually add to the health and comfort of

those on board. This result was also experienced on board the iron steam-

er already referred to, which went to Africa. Another advantage which
will be fully appreciated by those accustomed to voyages in tropical cli-

mates, is the entire freedom from insects and other animals which overrun

wooden vessels, forming in frequent instances a perfect barrier to all com-
fort.

9. Iron steamers are less exposed to accidents than wood steamers; if

the latter, for instance touches the ground but slightly and only to rub her

copper, which is often the case, it is absolutely indispensable in tropical cli-

mates, to have it immediately replaced, or otherwise a few weeks will be

sufficient for the worms to destroy that part of the bottom so exposed. The
expense attendant even on such slight repairs, particularly m the absence ol

docks, would be immense. In an iron vessel, under the same circumstanc-

es, no dtfficnlty would arise. Again, nn iron vessel in striking a rock,

would very likely suffer an indentation in her bottom, but it would not pass

through the iron, when a wood plank, under similar circumstances, would,

in all probability, be broken and rent. An iron vessel has been thrown on
ft ledge of rocks, and after beating on it for some time, was saved

;
it was

found that the bottom was greatly bruised and indented, but still perfectly

tight, and it was admitted by the spectators that a common wood vessel un-

der similar circumstances, would certainly have bilged and gone to pieces.

The iron bottom presents a perfectly smooth surface, the heads of the rivets

forming a plane with the plates.

10. It is, I believe, an understood principle, that superior buoyancy makes
a superior sea boat, and its application is strong proof in favor of iron ves-

sels for steam purposes. We have the united testimony of many persons

who have witnessed the operation of iron steamers in heavy weather, as to

their great safety and security. It has been argued by some that this very
buoyancy rendered them unfit for high sea use. This argument naturally

carries one back to about twenty-five years since, when it was considered in-

dispensable, that a vessel of three hundred tons should draw seventeen or

eighteen feet of water, to enable her to hold a good wind and make her safe

in a sea way. At present the American packet ships of seven to eight hun-
dred tons, seldom draw, when in their best trim, more than thirteen feet of

water.
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\\. ft has been urged againist iron steamers, that they are subject to ex-

tensive vibration by the action of the machinery. I was recently on board
the Rainbow, (an iron steamboat of one hundred and ninety-eight feet length,

twenty-five feet beam, and nearly of six hundred tons,) on an experimental
'

trip from Blackwall to Gravesend and back. We had the full benefit ofthe

tide down, and accomplished the distance in s-eventy-one and a half minutes,-

and allowing for a tide of three and a half miles per hour, we made fifteen

and a half miles per hour through the water, workinj^ at a pressure of less :.,'|

than four pounds, with two ninety horse engines. The very slight vibra-

tion was a subject of general remark.

12. Another argument against iron steamers, is the difficulty of makings
them stiff It seems very absurd to say that an iron form cannot be ren-

dered equally stiff and firm as one of wood. An iron steamer is less likely

to bend or hoir than a wood steamer. The pressure is on the edge down-
wards, and it would be scarcely possible to produce suchan effect, unless the

iron be broken, for the rivetted part may be considered equally strong as, or

even stronger than the plate.

13. The construction of iron vessels can be rendered perfect only byprac-

tice, time, and experience. The drafts or models which I have seen, admit

of many improvements, but as to their eventual general adoption, we have
no question. To many it appears such an innovatiou upon custom so

long established, that it is condemned without cause or reason. I am per-

fectly persuaded that iron steam v<=ssels can be navigated for one half the ex- .

pensc incurred at present in wood vessels. The opinions of the most prac-

tical and scientific men in the kingdom are universally in favor of iron as a *

substitute for wood in the building of steamers, both on account of its great- • *

er security, and durability, and also of its extraordinary economy.
' Since the foregoing was written, I have received a report from the Seine

pespectingthe iron steamer Aaron Mont— that she was in capital condition, -

very fast, and performed the voyages to the satisfaction of the proprietors;

she was built in the year 1817, has run twenty-one years, and no signs of

corrosion.*

—

Boston Daily Advertiser and Patriot \ . :. .

London, l^th Oct., 1839. ".;-'

^^.t.:>-> ti ^- ^* '• SIR JAMES ANDERSONS BOILER. .^-fJ^/..

.
' Since the invention of locomotive carriages, it has been a desideratum

to get engines which would run along common roads, and many attempts

have been made to remove the difficulty, but without success, until the

recent triumph of Sir James Anderson. It has been proved by engineers

that the difficulty of drawing carriages along a common road, is ten times-

greater than along a railroad; in other words, that the resistance is ten

times greater
;
and a power that would drag a load of 100 tons on the rail-

road, could carry only 10 tons on the ordinary road. The great obstacle

was to overcome this very disproportionate resistance. The world has been

so long deceived by the promises of steam vehicles which could run upon
common roads, that a conviction is raised of the impossibility of the at-

tempt succeeding
;
but Sir James Anderson demonstrates the practicability

of the undertaking, by an invention upon which he has bsen engaged for

fourteen years, and which he now introduces to the public notice. This
boiler resembles, externally, the figurs of a house, viewing it at its gable

;

the sides and roof composed of plates or chambers of water, two inches

* Drawn up by Wm. Wheelr^ht, Esq. now enga««<i in introduciiiK steam navigation from
England to Chili, across the isthmus by raiUoad*
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thick ; internally, of a succession of plates same thickness, placed liko

partitions in a house, every partition fiiting^ home closely to the roof, and

communicating by tubes to the steam reservior at top ; alternate parti-

tions (or water plates) fitting closely to the floor or bottom of the boiler,

and communicating by tubes to the general supply, or horizontal tube for

admission of water; thus giving free ingress for water at bottom, and free

egress for steam at top; while the fire, being placed in a space at one end,

and the funnel at the opposite, a continuous flue is formed, ascending and

descending alternately, until tne heat is robbed almost to its last degree,

before being permitted to escape. The construction of each plate or water

chamber is thus described :
" They are composed of sheet iron, flat, ver-

tical bars, two inches thick, being interposed between, at three inches asun-

der
; and at every three inches a rivet passed through the bar and sheet;

thus, over the whole surface the strongest rivets hold the sheets together

at each three inches, giving a strenghth more than sufficient to resist any
possible pressure from within ; and the bars placed between, making it

impossible (even should all the water have left the boiler, and a vacumbe
thus created) that it could collapse." From the resistence ofTered to car-

riages on common roads, the points to be attained in locomotive carriages

for such roads, are increased strenp:th, a size not incompatible with speed

;

the rapid developement of steam, and also economy of fuel. In the first

place strength is obtained in the boiler now under consideration, by means
of flat chambers, which possess strength, and which still fit in a boiler of

a size consistent with speed. These flat chambers are each three inches

long, connected with crossbars, and fixed with rivets at every three inches.

They are placed in every part of the boiler, and occupy a space six feet

high, six feet long, and three feet broad.

A boiler of this kind was, we understand, completed about 15 months
back, and has continued to work every day since most successfully, with-

out producing a leak or the slightest derangement; and this, notwithstand-

ing the steam, has frequently been raised to upwards of 500 lbs. pressure
'

upon each square inch of surface. Now the boiler contains 360 feet of

working surface, which, multiplied by 144, gives 51,840 inches, and this

multiplied by 500 lbs. gives the enormous pressure of 25,920,000 lbs. upon
the whole boiler ! A compact machine like this, which is capable of ge-

nerating, sustaining, and applying so enormous a force, affords, we think,

a pretty good test of the excellence of the workmanship, as well as of the

principle of its construction. It is very satisfactory to have a boiler capa-

ble of resisting such a pressure; but one-tenth of it is fully adequate to all

the requisites of actual practice. Then as to the rapid developement of
steam—as this is made to take place from the plates being only two inches

asunder, an immense quantity of steam can be produced almost instanta-

neously. The fire is kept up by means of a fanner worked by machinery.
The air-tubes are enclosed in a cylinder of water, which water instantly

condenses the waste steam, and a portion of the heat is carried on by the

current of air into the fire ; and at the same time, by the instantaneous con-
densation of the steam, all noise is absolutely removed. The incrustation

that has hitherto been so fatal to boilers, is totally prevented in Sir Jame's,

by the unequal heating of the water in the chambers, which causes a con-
stant circulation of the fluid. And again: in other boilers consisting of
tubes, the joints and solder are exposed to the action of the fire. In that

under consideration, there is riveting without soldering, and the joints are
preserved from the action of the fire by the interposition of a floor of iron.

It is said that four-pense a mile will pay the cost of fuel, an expense trifling^

ia the extreme.
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Thus far we have described the construction, strength and capability of

the invention ;
but there is one little point, without which, we might say,

the whole were useless. This consists in placing perforated cones of fine

wire over the orifices which admit the steam into the reservoir. At first

the orifices were used without the cones, and the consequence was, that from
the fact of every chamber being filled with water to the top, and coming'

thus within a few inches of the reservoir, the ebuliiion of boiling, caused
a quantity of aqueous matter to be forced with the steam into the cylinders,

and the engine became clogged. The difficulty was for a length of time

insurmountable; but great as it was, the inventor's perseverance was great-

er. Reflection suggested a remedy in the application of the cones: they

were adapted to the boiler, where for a period of more than eighteen months
they have performed their work, untouched and uninjured, nor has the boi-

ler all that time cost, one shilling for repairs, or been one day idle.

In consequence of having such an enormous power in the boiler as 25,-

920,0J0 lbs. pressure, the talented inventor was enabled to overcome the

difficulty of ascending hills with a locomotive, in the following manner:
Instead of acting directly on the axle to which the propelling wheel is at-

tached, another wheel is set in motion, on which are a large and a small

toothed wheel, the same being- on the working axle : when the carriage is

moving on a level, the large wheel having 24 teeth, acts on the smiller

having only six ; consequently one revolution of the larger wheel willpro-V

duce four revolutions of the propelling axle : here power is dispensed with

to increase velocity ; but when the engineman approaches a hill, he can
shift the steam axle, so as to bring its small toothed wheel into contact with

the large toothed wheel of the propelling axle. Here the case is instantly

reversed; velocity is sacrificed to acquire power ; and thus Sir James An-
derson has surmounted what has been previously deemed impracticable.

—

Manchester Guardian.

EXTRACT FROM A NOTICE OF THE NEW YORK GEOLOGICAL REPORT, IN

, THE AMERICAN REPERTORY.

"Accompanying Dr. E.'s report, is a very valuable communication of

about twenty pages, from Professor Farrand N. Benedict, of the University

of Vermont, giving an account of the measurements of the mountains in

the northern section of the state, and some just observations as to the relative

value of barometrical and trigonometrical measurements in general. Ac-
cording to Professor B. MountMarcy is 5537 feet above tide water, instead

of 5467, as obtained by Mr. Redfield in 1838. In relation to the compara-
tivemerrits of barometrical and angular measurements of great elevations.

Prof B. remarks as follows

:

" The barometer and theodolite have their peculiar capabilities and de-

fects; and the exact measurement with either, of a mountain covered with

clouds during the greatest portion of the year, and surrounded by an at-

mosphere subject to incessant change, demands more perfect instruments

and skill in their use than is generally apprehended.

"The chief difficulty that the baromefer has to contend with, and one
over which it has no direct control, is a want of uniformity in the changes
of atmospheric pressure, in different places at corresponding times. As
correct observations have been multiplied, more harmony in this respect

has been detected than had formerly been supposed. Indeed this is not the

only department in which nature has been held accountable for blunders

due to clumsy instruments and unskilful observers. This difficulty, with-

out doubt, exists to such an extent as to impair confidence in single sets of
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observations al lensrt, with whatever care they may have been made. The at-

mosphere, whether charged uniformly with vapor or not, must evidently

have a strong tendency to equilibrium ; and a derangement of it, within mo-
derate distances, must consequently be transient. For this reason, a course

of consecutive observations at the same station should always be taken,

which will enable the observer to guard against error, either by rejecting

all, or selecting those that in this way are shown to be worthy of confidence.
" The corrections for the hygrometrical state of the atmosphere are un-

doubtedly more or less imperfect, although that portion of the error which
yet remains unprovided for, 1 apprehend, is comparatively inconsiderable.

La Place measures these effects by the temperature of the air, and observes

that this hypothesis very nearly satisfies the observations that have hitherto

been mide. The agreement of my results, where courses of observations

were taken, intimates with what degree of approximation I have corrected

for the changes of ihe weather. This agreement is particularly worthy of
remark in relation to Long Lake, where the observations were protracted

in time, and the weather singularly variable. But notwithstanding all this,

I am free to admit that these corrections are still less perfect than could be

desired.
•' The theodolite is above the need of eulogium from any one; but, like

every other human invention, it has its proper capabilities and defects. An
indispensable condition to the accuracy of angular measurements is the ex-

act determination of a base line— a work which requires that skill, variety

of delicate instruments, time, and means, which in this country are not at

the command of a single individual. Triangulations, embracing great ex-

tent, have been executed with astonishing precision, and the results of simi-

/ar measurements, properly conducted, are entitled to the utmost confidence

;

on the contrary, the angular determinations of high mountains have been
comparatively vague. One cause of this difference consists in the great dis-

tances at which moimtains are generally observed, and the consequent

smallness of the angles of elevation. In this respect a condition is almost

necessarily violated, which was scrupulonsly satisfied in the surveys just re-

ferred to.

"The chief source of error in mountain measurements, and one which
distinguishes it from horizontal ones, is refraction. This difficulty, grow-
ing out of the condition of the air, and independent therefore of the instru-

ment, is analogous to the one which the barometrical method is exposed to,

with this diflference in favor of the latter, that the atmospheric changes go-

ing on at both stations may be detected and compared,

"Refraction diflfers, in diff*erent countries, and at diflferent times, from ^
to |th of the distance, reckoned in minutes Such being the uncertainty as

to the true path of light in low and familiar regions, it must be particularly

difficult to follow it with precision through mediums of changing relations,

and elevated tracts comparatively unknown. Refraction, too, depends not

only upon the affections of the air, but upon the relations of the line of sight

with other objects. Every one who has used the spirit-level, is aware of

the errors that he is exposed to, when, in clear weather, his line of collima-

lion approaches logs and fences on the surface of the ground."

To illustrate the uncertainty of the measurements of mountain elevations,

Prof B. refers to the peak of Teneriffe as an example, the height of which
varies, according to geometrical measurements made by different observers,

from 1700 to 2600 toises; and by barometrical observations, from 1900 to

2025 toises : thus showing that results obtained by geometrical operations,

differ more from each other than those found by the barometer. It would,

however, be wrong to cite this want ofharmony as a proof ofthe uncertainty
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of all measurements of moumains; for, as Humboldt in hrs Personal Nar-
rative well observes, '• Angles, the value of which is determined by imper-:w i

feet graphometers ; bases that have not been levelled, or the length ofwhich
has been determined by the log; triangles that give an excessively acute

angle at the summit of the mountain; heights of the barometer, without

any notice taken of the temperature of the air and of the mercury ; unques-

tionably are not means calculated to lead to accurate results."

1 Prof B. suggests a connection of the Saranac river which empties into

Lake Champlain at Plattsburgh, with Racket river, which empties into

the St. Lawreuce, near St Regis. From his calculations, it appears that

by excavations equal in the aggregate to 6^ miles, and an amount of 240
feet lockage, continuous lines of batteaux navigation throngh, and connect-

ing these two rivers, may be formed, equal in extent to 210 miles ; and that

this would be increased to more than three hundred, if we take into conside-

ration the coasts of the lakes.

THE ELECTRO MAGNETIC TELEGRAPH OF THE GREAT WESTERN RAIL- I

WAY.

This telegraph, which is the useful and scientific inventifin of Mr. Cooke
and Professor Whitestone, of King's college, has been, during two months,

constantly worked at the passing of every train between Drayton, Hanwell,
and Paddington. At the former station it, forihe present, terminates. As
soon as the whole line is completed, the telegraph will extend from tfte Pad-

dington terminus to Bristol, and it is contemplated that information, of any
nature, will then be conveyed to Bristol, and an answer received in town in

about twenty minutes. Merchants and others, residing not only at the two
extremities of the line, but at any of the intermediate stations (at all of which
dial plates will be fixed, with competent persons stationed to work the tele-

graph), will then be enabled to avail themselves ofthe benefits and facilities

of Messrs. Cooke and Wheatstone's invention. Two of the boys from the

deaf and dumb assylum in the Kent road, have been at the Paddington sta-

tion for five or six weeks, where they were instrncted in the working

of the machinery by Mr. R. Hutchison, and they are now perfect-

ly competent to snperintend the telegraph at any one of the stations. A
piece of machinery, simple but unerring, to which is attached a check-string

to indicate to the boys when the signal is sent up to the line to show that

something is about to be telegraphed, has been invented by Mr. Cooke,
which enables these lads to perform this duty as efficiently as if they were
not suffering under the deprivation of hearing and speech. The telegraph

has now been in operation for nearly twelve months, and not the least ob-

struction to its working, by any ofthe wires, &c., becoming out of order,

has yet occurred. Should such an event take place (especially when ther

whole line is open to Bristol), it might occur to many that there would be

considerable difficulty (as alt the wires are enclosed in a hollow tube, nor

more than about an inch in diameter) in ascertaining, throughout the 117
miles, the precise point at which the injury required to be repaired; but this

apparent difficulty has been met by Mr. Cooke, who has invented a piece

of mechanism which is contained in a mahogany case, not more than eight

inches square, by which means the precise spot on the line where the inju-

ry might have been occasioned, would be indicated in an almost incredibly

short space of time. The invention may now by termed perfect in all its

details, and only awaits the completion of the line of railway to Brtstol to

bring it into full operation between that city and the metropolis.

—

Mining
JonrntU.
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W;' 5/. Petersburg and Xarskoe Selo Railroad. . |

Selo,a distance of 15 miles, on the 30th of October 1837. The contimra-

tion to Pawlowsk, 2 miles further, though completed soon after, was not

opened until May 1838. Since that lime the whole line has been in opera-

tion, without interruption through all seasons of the year, and to the general

satisfaction of the public, the trains have daily been running over the road with

the greatest precision and regularity; thus proving what, until lately was

thought problematic—that railways may be constructed and used to as much
advantage in Russia as in any other part of the globe.

The following short statistics of the Zarskoe Selo railroad will spare the

reference to the Chev de Gerstner's report. Totol length of the railroad

25^ versts, or 17 English miles. No curves, except at the St. Petersburg

terminus. Total ascent from St. Petersburg to Pawlowsk 87 feet, average

rise, 5 feet to a mile, steepest grade 10^ feet to a mile. Track single ; width

of the same : six feet clear ; superstructure : wooden cross ties, upon a stone

foundation, supporting heavy T rails of 65 lbs per yard, fastened in chairs

every 3 feet.

Numberof locomotive engines on the road, six; diameter of cylinders,

14 inches; stroke 18 inches; diameter ofdriving wheels, 6 feet; weight 14

tons. : j

From the report lately mode by the directors of the company to the share-

holders at their last annual meeting, the following statements have been

V. carefully extracted, and will, with the conclusions drawn from them give

a clear insight into the operation and management of the road during the

;vyearl839. '- ,^. ;
.:. ..>|.t >,,

•

1, Cost of construction.—The total cost of the road up to the end of 1839

was 1,503,823.50 rubles in silver, and consists in the following principle

V items: '

'

•

"

'

^

' Construction of the road itself, - - 676,450.47 s. r.

Buildings of every kind, - •* 301,421.68 —
Locomotive8,|cars, A-c, .... 259,050.89 —
Engineering, and all other incident expenses, 266,900.46 — \

f; ,, /' Total expenditure, - - 1,503,823.50 •— i;
.

or 228,740 liv. st, or 1,110.000 dollars. Of this amount 1,000,000 rubles

were paid in by the shareholders, and 500,000 rubles were loaned to the

company, by the government, at 5 per cent, interest and one per cent sink-

,' v; ing fund.
'"•'' .'*• '•.•;-. -.^•'v ,.•-.• 'w- •„;,,:;. -:-^ a :.,.: .r:^--.;< :

The cost ofthe road per mile, is therefore 13,455 liv. st., or 65,300 dol-

2. Number ofpassengers ; receipts.—The following table contains the

number of passengers conveyed monthly over the road between the differ-

ent places; as also the receipts from passengers, as well as from other

sources: ,. , ^ ..., .. .., . , ....
., ...
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a) Maintenance of Road and buildings : ' > :V: 'k • <%
!'

-j^^ v: ;•
* '

Maintenance of the road itself, ground rent, C# "^V ^ '

'?/: bridq-es, turnouts, road crossings. &c., - 11,490 -*; v ,•

Vi watchmen and police, /-'**- ". 8,806

Maintenance of buildings, insurance, heat- • - - -

ing, and lighting, . :• '
r- - ^; •

,
10,356

-/4:

30,652

b) Transportation Account

:

Motive power, repairs of engines, engine

. and firemen's wages, pumping water, fuel,

•^ oil, hemp, &c. .--.-- • 34,440

Repairs of cars, oil, &c., - " 7,452

Wages, and clothing of conductors, agents, - 9,719

x) deneral Expe7ises:
''

'.- ~

Wagesof superintendents and officers, rent, '

r^

police, discount, stationary, &c. - - - 17,281

Pensions and indemnities to persons injured v ;
- ;

upon the road, 1,867

51,611

19,148

d) Expenses for Entertainments

:

• '

Music, illuminations, fireworks, • • 26,297

;
Other incidental expenses, - * r- 6,778

33,075

-- '

;
Total Expenditure, - - - : $134,486 o

' The total gross receipts having been 195,329 dollars, the net income

amounted to 60,845 dollars, or to 31 per cent, of the gross receipts, or to

51 per cent, on the capital of construction, v . :
-

^ .,;. ;..-
. -,

To have a clearer view of the expenses connected with the railroad

. itself, the latter sum of 33,075 dollars, expended for the entertainment of

-^ the public ought not to be taken into account. It has been ascertained that

» the income derived by these extra expenses is only sufficient to cover these

\ ; expenses, and, therefore, has no influence upon the net revenue. To be

r enabled, therefore, better to compare the results of the Zarskoe Selo rail-

with those of other roads, the sum of 33,075 dollars must be de-

ducted both from the gross receipts and current expenses : we then

have: '

v :

^Current Expenses: ^: dolls.
'''' <''y y'-'^:^'^^^^: ''''-'

''''efs^'r.-

/ For maintenance of way, &c. "30,652, being per mile of travel 35.4

- "transportation account, 51,611 • -^,,.- . 59.5

; -V *' general expenses, - 19,148 " " " vV^ 22.1 /.

- ;• Nett income, ;«.,.;,* 60,843 " " " ^v 70.0^''

Gross receipts 162,254 " **n . a «^ ^, 187
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102 ^ St. Petersburg and Xarskoe Selo Railroad.

The nett proceeds are now 37 per cent of the gross revenue ;
the expen-

ses 63 per cent. The expenses per mile of travel of a locommotive with

a train of cars are 117 cents, and are obtained by dividing the total current

expenses with the number of miles travelled by ail engines during the

whole year. If we compare the expenses per mile of travel (117 cents)

with the average number of through passengers in a train (102^) or also

the total current expenses ($101,411) with the number of passengers re-

duced to one mile, which is 521.882 X 17=8,871,994 we find the expense

per passenger per mile, equal to 1.14 cents. '

It may be of interest to consider more minutely some of the items of ex-

penditure, we then see the expenses of maintaining and watching the road

are equal to 1194 dollars per mile of railroad per year. This amount is

very considerable, and the cause of it to be found in the great number of

hands employed constantly along the line for the purpose both of watching

the load and keeping the rails in the proper level. . . ^, ^

The expenses for motive power comprise the following items

:

Repairs of engines $4884 per mile of travel, 5.64 cents.

Pumping water, - 775 " " " 0.90 —
Fuel (coke) - - 20,081 " ' " 23.19 —
Oil and tallow, hemp, 1,804 " • " 2.08 —
Engineers and firemen 6896 ' " " 7.96 —

r;

n «t

Total, - - $34,440 " " " 39.77 —
The motive power costs forty cents for every mile the engines run, only

the seventh part of this expense is for repairs of the engines. The fuel alone

costs 23 cents per mile. Upon the American railroads with moderate

grades, the engines drawing passenger trains, consume at an average, 1

cord or 128 cubic feet of hard wood for every 40 miles they run. The

price of the wood varies from 2 to 6 dollars, including sawing, splitting

&c. In St. Petersburg, the price of birch wood will be about 4^ dollars

per cord of 128 cubic feet ; and if we again allow 40 miles for one cord, we

have as the expense of fuel per mile of travel, Y^ cents, =11^ cents, or

one half of the present expense for coke. The reason why wood is not

used as fuel for the engines upon the St. Petersburg railroad, is the want

of an effective spark catcher, by which the throwing out of sparks through

the chimney might be entirely prevented. ; v- : -• -^c,
. .1 ,. ' wJ

In regard to the whole operation of the road, the results may be consi-

dered as very satisfactory. Although constructed at an expense of $63,000

per mile, and passengers are carried at such low rates, the railroad never-

theless yields an annual interest of 5^ per cent, on the capital invested.

As the company has to pay 6 per cent, on the loans, as interest and sink-

ing fund, the dividend paid to the shareholders for the year 1839 was only

4 per cent.. .
. .^ . ,

London, June, 1840. ' ;:—".-.• ^^;

r . .

>''.'' " ..•'.•'./.•.":' !- ,'.
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To the Editors of the Railroad Journal and Mechanics' Magaiine-*

REMARKS UPON THE EXPLOSION OF THE LOCOMOTIVE UPON THE HAR-

LEM RAILROAD,—July 4th, 1839.
.

'

Supposing the readers of the Journal may be desirous of learning mote

of the particulars relative to the explosion of the locomotive upon the Har-

lem railroad, on the 4th of July 1839, than appeared at the time in the pub-

lic prints, I give them to you as near as I could gather them on the

ground soon after the accident occurred, together with my views of the cause.

The engine was nearly new, constructed in most respects on the most

approved plan, for a six wheeled engine, and had run but little over a year.

It is not reasonable to suppose therefore, that the accident was owing alto-

gether to a defect in the engine. At the time of the explosion, I was not

far distant, being on my way to take my seat in the cars which were to be

conveyed to Harlem, by the engine in question,—of course as but a few mi-

nutes had elapsed between the explosion and my arrival on the ground, the

fragments of the engine «fec. occupied very nearly the several positions in-

into which they were thrown by the explosion. < .^ -.

At the time of the accident there was no train attached. The train from

Harlem had just been brought down, and passed on with horses to the City

Hall, and the up train had not arrived, though not far distant. 4 . i"

In reversing the direction of the engine for the purpose of returning to

Harlem, which was done by passing it on to the eastermost track by means

of a turn out,—the forward or truck wheels, owing to a defect in the switch,

; got off from the track. The superintendent with the assistance of some

others, including the Engineer, set immediately at work to replace the en-

gine on the track, and when they had nearly accomplished their object, the

explosion took place, killing instantly the engineer, tearing and mangling

his body in a most horrid manner, and injuring more or less severely se-

: veral others.

On examining the boiler, I discovered that the roof ofthe fire-box was com-

pletely blown out, carrying with it the grate and^bottom of the fire-box, with

I all the fuel it contained. To render the explanation the more clear I pre-

sent a sketch as follows:— =^ . . , . .., ,. .

•f- >-. •^•.

•.>>
:W'
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'-',

A is the fire-box, h the grate, C the tubes, d the roof of the fire-box, and

e the level of the water in the boiler when filled.
"

;..-'i:
.r^f-r-r -\'/^<;-<f^:^''-^,

In the explosion the iron plate forming the roof d of the fire-box, gave

way, downward carrying with it the grate, fuel, &c. The reaction was so

great as to cause the engine to plunge suddenlyforward, the rear part be-

ing forced up obliquejy ; the engine was thrown upon its side, separating it

ofcourse from the tender.

The injury to the engine was produced mainly by the force with which it

was thrown over, breaking the shaft of the driving wheels, the journals of

two or three of the others, the cylinders, and most of the working gear.

The boiler did not appear to be much injured, save in the parts mentioned
;

and the reason of the Engineer being so badly mangled must havebeeu ow-

ing to his standing in such a position as to receive most of the contents of the

fire-box. ,• ' -- ::-.•; I '7 "''

The cause of the explosion I suppose to have been simply this : more

lime was probably occupied in getting the engine on to the track than was

imagined. In the mean while the fire was not extinguished, and the engine

not being in motion, the force pump was not in operation, the water fell in

the boiler, and became so low as to expose or uncover the roof of the fire-box,

which soon becoming heated gave way under the force of the steam from

above.
'

'

'•
• \ • . "v:^ -I -

,r -

I have seen no published explanation of the cause, or of the appearance

of the boiler and engine, after the explosion
;
but I feel confident that I am

not far from correct in the view I have taken.

It has always appeared to me that the roof of the fire-box of a locomotive,

was the part most liable to give way under a diminution of water in the boi-

ler. It is higher than the tubes, and would be first exposed. It receives al-

so the direct vertical action of the heat, and when once uncovered, must be-

come red hot in a very few moments ; and being a horizontal plate three feet

square, or thereabouts, would, unless made very thick and strong, and sup-

ported by iron ribs, soon give way under pressure. .f, .. - ^ * ' -

The roof of the fire-box in question was supported in this manner, there

being about seven bars of 1;|- by two inch wrought iron extending across

and firmly riveted to the plate of the roof Unfortunately these bars, in-

stead of extending guite acrobs and having a firm bearing upon the upright

portions of the fire-box, fell short about |thsofan inch. This certainly was

a defect in the construction. In all other respects, the engine appeared to

be well made. Notwithstanding this defect, the roof would not probably

have given way, had not the water been too low and the iron become
heated. ' '^

:•• '
" :-.^; \; Vv4;:i-

That this occurs ofiener in engines than is generally imagined, I do not

doubt. Engines may be pointed out on several roads, where the roofs ofthe

fire-box have been forced down by the superincumbent pressure f^o as to

form quite a concavity. In one instance, the concavity has been observed

large enough to contain full one gallon. This could only, 1 think, have

been produced by the roof of the fire-box, having at same lime been unco-
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Vtirea sufficiently long-, to have become somewhat heated, and thereby

weakened. It is, perhaps, almost needless to state that should they be per-

mitted to remain in this situation long, while the fires are burning briskly,

an explosion would be the inevitable consequence. =

':.' --^j^^:-:- ;. .':

The above is, I believe, the Second instance of an explosion of a locomo-

tive, where the consequences were at all serious; the first having occurred

about a year previous on the Rainhill plane of the Liverpool and Manches-

ter railroad. Within the piast year a third instance is stated to have occur-

red on some one of the roads in the U. S., the particulars of which, if made

public, have never met my eye.

Fulton.

NOTICE OF SOME EXAGGERATED STATEMENTS IN REGARD TO THE VACUUM

MAINTAINED IN THE CONDENSERS OF THE BRITISH Q,U££N, AND

OTHER ENGLISH STEAMERS. HALl's CONDENSERS. '
'

Many of our readers no doubt were surprised, as we ourselves were at

the statement that the guage attached to the condensers of the British Q,aeen,

indicated a steady vacuum of 30^ inches, during the trip out in April last.

When it is recollected that the average pressure of the atmosphere, sup-

ports at the level of the sea but 30 inches of mercury, the inquiry very na-

turally suggests itself,- -how can a vacuum be obtained which is not only

perfect, but carries wiih it a minus pressure or subtractive force oi^ of a

pound per square inch? • -,i ;.:;•:- ''''::
-^X-^^'. :'y:^-::'^'-\'-^' \i-. v..--^-

In endeavoring to solve this question, we fortunately found in the same

number of the Mechanic's Magazine, with ihe log of the "British Clueen"

a drawing of "Bedwell'd patent steam engine barometer," by which this

extraordinary vacuum was registered. A mere inspection of the drawing

is sufficient to explain a little more than the surplus above a perfect vacuum

and in the condensers themselves we may perchance find a cause for fur-

ther reduction. Were this not the case, we should have in Hall's condeiK;:

sers a more complete instrument than the most highly finished air pump-*-.

'

notwithstnnding the pressure of aqueous vapor—a manifest absurdity, _^,

In the first place " Bedwell's barometer" is no more than an ordinary air

pressure gauge—with this exception, that instead of the o^ryen leg of thecy-

phon, is found a bulb open at top, and which contains the mercury as it de-

scends in the closed end. An exact coincidence in the two limbs—indicat-

ting a perfect vacuum— is marked three inches, and above this the scale is

laid off by inches decreasing to about 25. Now it is evident that the as-

sumption of 31 inches is gratuitous, and likely to cause erroneous estimates

to be made. /V^ 'i

A much safer and better mode of graduating would be to commence with

zero for a perfect vacuum, and to number the inches 1, 2, 3, &c., upwards^

which would give at once the resistance of the air and vapor included in

the condenser. Thus in the case above mentioned, instead of 30j inches

14
-



105 . Editorial.

vacuum, (a round about way of denoting it, to say the least) we should hare

an atmosphere supporting j an inch or a pressure of | of a pound per square

inch to be deducted from the efTeclive pressure. ^.,o; ^ ''r::,i^i:-:^,,rh^^'^:^-:i^::-h^

From some remarks in a communication on this subje£t in the Mechanics'

Magazine, we are led to suppose that the instrument in question could not

have been in order and the slightest portion of vapor or air in the closed end

would of course tend to vitiate all its indications. .1 .

'^

It may also be observed that there is an exaggeration in stating that the

guage stood steadily atSOj inches as on the very day the certificate to this

effect vvss signed, and for several days preceeding the vaccum, as given in

the published log, was not so great. In fact 30j inches are recorded only

on five days out of the fourteen.

Another objection urged by several writers, and one which we consider

as having some weight, is, that the condenser on Hall's plan, is exceeding-

ly complicated, in its passages, and that the vacuum indicated by the gauge,

exists at a point comparatively speaking, quite remote, from the cylinder^

and is therefore, no more an indication of the useful vacuum, than the pres-

sure in the boiler is a measure of the Useful pressure in the cylinder. When
it is remembered that in each of the condensers of the *' British Q,ueen,"

the steam passes through seven miles of ^ inch pipe, it is easy to see that an

instantaneous effect cannot be produced throughout the apparatus.

We have been favorably impressed with the advantages offered by Hall's

condensers, but we must confess that we fear that they cost as much as they

are worth, if not a little more. The immensity of this apparatus in the

'•British Queen," quite startled us, and we could not upon reflection,

reconcile this with our ideas of economy in size and weight. The question

is between the increased vacuum (?), the clean boilers, and consequent sav-

ing of fuel on the one side, and the increased cost and weight, and the loss

of room on the other.

We give a table of the dimensions of the machinery of the " British

Clueen," and " India," by which it seems t',at the space occupied by this

apparatus is nearly equal to that ofa good sized steam engine itself.

British Queen, 500 h. p. India 350 A. p. I .

'

Diameter of Cylinder, 77j inches - - 63 inches

Hull's condensers, each, 77^^ inches - - 63 do exact shnpeand
square and - - size of cylinder.

'.'
- 12 feet high - - 7 feet 1 inch high •

Miles of half inch pipes in the } ..# - " q ' '- "\ 1 W .

>.v. . two condensers ^ - -
^ »1 '

v

?io. ofjoints in ditto, - - 14,000* - 9,000

Two extra force pumps to supply ) area 22j- by - area 18 in diameter
the condensers,

J 17^ and 3 ft.
- stroke 3 ft. 10 in.-'•"'

8 stroke

Revolutions, • - / 14^ and 18 when light - not given

Vacuum, - 30^ - - - 29^
Stroke - - - . - 7 feet - - 5 feet 9

No mistake, I assure you—fourteen miles of pipes, and fourteen thousandjoints. Nice
employment for the engineers to keep joints light when they have nothing else to do ; and
no fear of derangement from expansion and contraction, which at 15 revolutions a minute
takes place alternately every second

!
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We are much obliged to onr cotrespondent Fulton, for the sensible de-

scription of a disaster which excited much attention, and yet has never, so

^
far as we have known, been properly explained. How much better would

it be on the occurrence of this or other accidents of the kind, for some intel-

ligent person to examine immediately into the matter, than to indulge in the

newspaper twaddle usual on such occasions. :-;;•.. -

Coach wheel refarder.—Full trial has now been made of the valuable

invention of R. W. Gearrad, Jun. Esq. for retardinfr,(not locking) the wheels

of carriages when going down hill. Mr. Dangertield, coach proprietor,

having had it applied first to one of his Southampton coaches, and after-

wards to the Shrewsbury coach, and in both cases with the greatest success.

The principle of the invention, is pressure, so applied to the nave of the

wheel, as to retard its motion, or at will of the coachman, stop it altogether.

The advantages of the invention are, that the power may be applied at tne

discretion of the coachman.

Frauds in soap.—With regard to silica ani clay soap, the experiments
which have been hitherto made are not sutficienliy numerous to give the re-

quisite information
;
but as neither the silica nor th^^ clay contributes any-

thing to the detergent qualities of the sonp, but merely increase its weight,

all such additions should be prohibited by government. Suppose a pound
of good soap to cost 61., and that iinother soap containing 20 per cent of si-

licia or clay, is sold at 4|d., the two will be exactly the same valu*», for

four pounds of the good soap will go as far as five pounds of the adulterat-

ed soap. If the manufacturer charges 5d. for the pound of the adulterated

articl-e, he overreaches his customers to the extent of a firthing per pound.

If this apparent cheapness have a tendency to increase the sale of soap, it

operates ;is a premium to induce manufacturei-s in general to adulterate the

article. The great extent to which the trade of Great Britain has reached

was originallv founded on the goodness of the article manufactured; the

present rage for cheapness has an universal tendency to adulterate, every
article exposed for sale; and unless it is counteracted by a vigilunt govern-

ment, it must terminate in the destruction of the foreign trade of the country.

The soap mide for transpo.^tation is always of inferior quality; hence the

monopoly of the French soap-makers, who supply Italy, Spain, and South
America with all the soap required by those extensive countries. If silica

soap be permttied to be mide, it ought to be charsfed according to its speci-

fic gravity, allowing it to contain 20 percent of silica, as the maker suppos-

es it to do. Hence its specific gravity in the liquid state ought to be 1.3191.

Hence a pound of it will have the bulk of 21.016 cubic inches ; or if ous-ht

to piy one-fourth more duty than common yellow saop. In what is called

clay soap, the clay is not at all combined with the alkali, no soap is formed
with it; and its action is merely. mechanical ; in fact iidiminishes the pow-
er of the soap with which it is mixed in proportion to the quantity. The
motives for mixing clay with soap are too obvious and too well understood,

to require any comment.

—

-Report of Commissioners of Excise.

The opening of the Taunton and New Bedford railroad toolc place July
1st. and went off Admirably. The jrovernorof Massachusetts, and a large

number of citizens attended. The Boston Adv. says:

On their return one of the trains ran over the N. Bedford and Taunton
road, 20 miles, in 38 minutes and another in 35. The Taunron branch of

11 miles w^as passed by the returning party in 22 minutes, and the portion

of the Providence road, 24 miles, which makes a part of the route to Ne\r
Bedford, was passed in 49 minutes.
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for the Anjerican Railroad Journal and Mechanics' Magazine. v..,

A SYNOPSIS OF BIONOLOGY. BY OLIVER SMITH.

i- § Gymnerpons

Of the Mazons ^ Antrope or Anthropos, mnn ..

ihetisueis ? Geomazons, the terester mazons ;:;(•>•

carnate. ; /Tydromazons, the aquatic ones
Of the Ornithies, or fowls the tisuc is suigenery, though it it

somewhat carnate about the neck.

Testudinies, turtles

Sattrocopies, ichthiosaurus
SauHes, Uzards

T ^.,;^«,,^,^„= I Saurophies, Ophisaurus
Lepiderpons

\ Op/,t,i; proper serpents

) Pedonerpies, frogs

i Branckiatcrpies, sirens

Of the Ichthies) TM,,hpn<!tip«» I
Malacopfers, salmon

(
ichtneoslies

^ Acantkopters, perches •

> Icthechonders or Chonderopters, sharks

^ Entomapodes, leeches
S ^ ,• / Crustates, crabs

Entomo-

chi.1 "es. S
Entomoplies

^ Entomostracas, horse-foot

rk„»„„„j„o ? Enlomopsiles, spiders
Octopodes^^^^^^

a
o

i a;

M c

a.
o

maieles, ticks

Stegomacters, coleopters or horn bug
Stegodermas, cock-roaches
Slegodomos, grass- hoppers '

"

Stegomipters, bed-bugs
Slegomopters, cicadas

Haustelates

Trichopters, larvas in water
Nomoneuropters, libelulas

Terrebrifers, tenthredoes
Aculeifers, bees • ' -

53^ Maxilohaustelates or Z/Ciporfop/cr*, butterflies

Entomodipters
\ z^n^rators, fhea

.. Hexapodapters, fleas ^ .

Myt-iapodes, centipedes

• aiT/eifroporfes, carinaries
2.H Cep/ia/oporfes,rnttle-fi8h

GastropodeSy slugs

Conchophors, snails

Smalt (fc

floating

CirropotZe*, balanies »

Valvifers, clams -''-
m •

Spermazoas, resembling seeds
^
Tunicates ?

^

Po!yzoas, associated but not compound ( of authors i (

Siphonics, holothurias

j^- . ? Dermecheiniesi, sta.r-Rsh ., ,

uiscaies
^ ^//gc^^^^s. Portuguese man of war >

•'

cir^Jntk^o ^ Exolminthies, \ worms ^ on the ex- / terior of oth-
l!.imintnies

^ Endolminthies, } living Sin the in- S er animals.
CO
>..

O Co

C "^ OS

eo
«o

a *

P

Co ->

The Zoophites e.thi-:The Infusorties appear:
bit both an animahin warm water which:
and vegetable char-:contain8 animal or ve-

acter. :2»table matter.

Phytanomics
(see Botany, uoon
the next page.)

:The Biomycetes are entirely celular and contain only a mederat*
'

; portion of nitrogen.
,

BIONOLOGY—(see upon the next page) ' ,-':

--•..:> '
I
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Irregular veg-
etation which
we denominate
Phytariom'cs,
being Bions
which resemble
vegetables a Ht-

tie to be sure,

but which have
neither leaves,
axis of growth,
or proper roots.

They are most-
ly Acrogcnous,
extending at

their extremi-
ties but thick-
ning not much
in diameter af-

ter they com-
mence to grow.

Lichens
Algas
FSinguts

Phvtanomics

.o

a)

J3

o

Sâ̂
-a

tart

cs

• •»

s
o

a

a
a

>
CO

3
a.

{Continued,)
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Among the different kinds of maiter which belongr to the earth, we find
.

that some will unite together and thus constitute living beings; and the

same we denominate Bions. They consist essentially of a tissue which la

composed of oxygen, hydrogen, nytrogen and carbon, and which assumes

a ceiular form, to a greater or Itss extent, in the whole of them and, in the

most of them, one or more other forms such as the vascular, fibrous &c.

These bions, a synopsy of the diflerent classes or primary groups of which,

is herewith presented, consist of Animals, Vegetals and Biomycetes, the

last mentioned group being intermediate betwixt the other two, and but lit-

tle above the fjrade of inor^anized matter.
'

I

Our object, which is the only one that should be proposed in this case, has

been to make as many classes as can be distinguished each from all the

others of the same or a superior grade, by a tolerably short and euphonous

term, taken from the Latin, or the Greek, or from the generally prevalent

scientific language of the age ;
and, if sucli a term could be applied to eve-

ry specie, and even variety in the whole bionic kingdom, it should be done.

The reader will excuse the English form of the words synopsy and spe-

cie, and of every other similar one in this article. It is desired also, that

he will permit us to adopt the term vegetal instead o{ plant. The first ex-

presses legitimately any kind of vegetation in the abstract ; while the other

refers to some cullirated or particular vegetal, and in that sense we shall

frequently use it. Vegetable, when used as a name, most commonly im-

plies those portions of plants which we select for food. . |

Of the proper animals, we have thus distinguished forty-six classes; of

the Vegetals proper, fifty-four ; and of the Biomycetes, fifteen; making^

one hundred and fifteen in the whole; and to these we shall add, other

classes by means of.divisions, as fast as language shall enable us to distin.

guish them from those we have made, in the manner above specified. '-

Nature often deviates from what we call system; and our business is to

follow her as far as we can, and conform with her caprices, whether real or

apparent, and not to attempt to mould her to ours. As all flowering plants

are presumed to have a calyce and corol till the contrary appears, it be-

comes proper to indicate, not when these parts are present but when they

are absent; and when one or both of them are absent and the circumstance

does not appear in the name of the class to which such defective flower be-

longs it should be formally pointed out in a further description.

-; OF THE VEGETALS. -

, Class 1. The Spo-tZcxo^gTias are distinguished by their name from those

which have a spadica among the Endogenas. They have no calyce and

of course no corol; a circumstance, which, though indicated by the accom-

panying synopsy, is not so by their name, and of course it should not be con-

sidered superfluous to say so in this case, -Of the class before us which are

small fruticas or herbas, we have two families, the Peppers and Pipero-

mas.—G«ni*5,that barbarous term I never use.

Class 2. The Spathexogenas have no calyce They cannot be put
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^ .

^^^

' with the last class because they seem not to have a proper spadica ;
nor the

last with this, because that last one has no spalhe. / ' :^^ :\r -^ v; ':
-^ ' \' /

The one before us is disiinguishetl by its name from those ^Yhich have a

spathe among the Endo^enas; and we have three families of them; 1st.

The Podostema, the italic dress of which denotes that the plant is found in

this region
; and the singular form, that we are aware of but one species of

it here; 2nd. The Hydrostacies ;
and 3d. The Lacies ; and perhaps others-

Mr. Lindly admits that the whole group exhibits a dubious character, and

that some botanists have placed them with the Endogonas. They are small

and herban.

Class 3. The Ovarinaments, having no proper calyce are put here, al-

though the scales of their ament may be considered as an imperfect one

They include all the known plants, except the humuly or hop which must

not be seperated from the Urticates, and possibly some other scattering ones,

whose ovaries are found in an ament. And from these the spermagyninics are

excluded, because of the latter the ovaries, if such imperfect things must be

called so, instead of being found in an ament, constitute the scales of one,

provided, what needs not to be granted in this case, that the cone should be

called so. ./ .;:-„< . ._:. ^ •=", ^'- ';/' V'-^r-: .^>-; ;;...-• ^^;^^;v^•^..^

Of the class before us we have two orders, the Uniplacentates, or those

whose ovary exhibits but o?ie placenta, and the Biplacentates those which

have two of them. . /" .
• ^^I

.' m ;".:•;. \.{

Order 1st. Of the Uniplacentates we have two fraternities, the Plata-

nins and My ricans. ;
/.';; r -v; \ ,

^

Of the Pl%lanins which are larije trees, we have two families, the Plata-

ny or Button ball, and the Liquidambar or Gumtree.

Of the Myricans which are fruticas, we have the Myricas or bayberry

tallow bushes, the Coot;?/owz<i or sweet fern, and the Casuarina, which is leaf-

less. Here it may be readily perceived that the letter w affixed to a family

name which terminates in a vowel, or in, to one that does not so, denotes a

fraternily, and that a fraternity is a group of families which resemble each

other too much to be separated into subgroups ofmore than one family each.

Order 2nd. Of the Biplacentates, which are generally large trees, we

have two progenies, the Salicans and Betulates. ....*; '^'^'^^ij^-^^ry-'-

Of the Salicans one fraternity, we have two families; 1st the Salicas or

willows, 22 species accarding to Beck; and 2ud, the Poples 8 species.^.*-

.'^ Of the Betulates we have two fraternities, the Beiulans and Ostryans. .

' Of the Betulans we have two families; 1st. The Betulas or birches, 8

species; and 2nd. The JLZwies or alders, 2 species. '^:y'i''' J::'.''j' '.:-.

y

Of the Ostryans we have two families, the Ostrya, or ironwood, and the

Carpiny or hop horn beam. ' - • • . v/ h- .^ >- ^ ^
'.

-^

.

- - v

Here it will be understood, that the letters ie affixed to a family name,

which terminates in a vowel, or ite to one that does not so, denotes a proge-

ny ; and that progeny is a group of fraternities, which resemble each other

too much to be separated into subgroups of more than one fraternity each.
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Class 4. 0( the Nomacalycates. The term Acalycate implies the ab-

sence of a corol, as well asacalyce, for if a flower has but oneof these two en-

velopes, that one must be a calyce; and if the reader will allow us to con-

sider thespadica and spatheas abnormal modes of inflorescence, the prefix

Nomos will exclude them from all acalycates ;
and the same term will ex-

clude the spermagymnics, for they have a defect in the Calyce and coral, so

that Nomacalycate will imply an ordinary flower, neither spathate nor

spadicate that is deprived of its calyce and coral ; and of this class, which

are generally small and herban, we have the same two orders of Vniplacen-

tates, and Biplacentates which we had of the Ovarinaments. ''^ ' '

Order 1st. Of the Uniplacentates, one fraternity, we have three fami-

lies
;
Chloranthies, Ascarinas and Hedyosmies. ^ ^. •'.

o
^

Order 2nd. Of the Biplacentates, we have <w?o fraternities ; 1st, The

Calitricas one family, 3 species, which on account of their obvious affini-

ty, to the Halorogates, Dr. Beck places as an annomalous family among

them; and 2nd. The Saururins; and of these latter, we have two families,

the Saururies and Aponogetons.

Class 5. The Nucemosr.hifers, one fraternity, are small trees or shrubs,

and have no corol to their flowers, and we have two families of them, the

Myristicas and Nemas or nutrneg trees. . . .

I

Class 6. The JTa^/a^tc^i/ers, one fraternity, are large trees. They are Apo-

gynautophytandrous, and have no corol to their flowers, and we have two fa-

milies of them, the Lomas, 3 species, the black walnut, Madeira nut (exotic,)

and butternut; and 2nd. The Cayas or hickories, 5 species, among which

are the shagbarks. -
. . •;. • .] •

,

Class 7. The Depatocarpics^xe mostly large trees. They are Apogynan-

iophytandrous, and have no corol to their flowers, and we have two frater-

nities of them, the Quercuns and Faguns. The letters s and m I omit,

when I find them at the end of a word. '

.
• ' '

''"''

Of the Quercuns we have two families; 1st. The Quercues, or oaks 23

species; and 2nd. The Castaneas, or chesnuts, 2 species.

Odhe Faguns we have 2 families, the Fagues. or beach 2 species,

and th« Corylies, or hazle bushes, two species.

Class 8. The Artocarpics are large trees. They are Apogynautophytan*

drous, have no corol to their flowers ; and we have several families of them
;

1st. The Artocarpics or breadfruit; 2nd. The Ficues or figs ; 3rd. The

Morues, or mulberry, 2 species besides the exotic Multicaullis
;
4th. The

Brousonetas, or paper Mulberry; 5th. The Madura or Ossage apple;

6ih. The Cecropias
; 7th. The Brosimies ; and 8th. Even the poison

Upa of Java, and perhaps others. „; , : i, -vV -. v;-\^ . _ T .v-

.

' Class 9. The Spermagonics are generally herban. They are occasionally „

Apogynautophytandrous, and have no coral to their flowers; and of them

we have 1st the Polygonies, which embraces the buckwheat and 18 other >

species; 2nd. The Rumices, or dock, sorrel &c., 9 species; 3rd. The Re- ^

i*» or ruburb, (exotic) ; 4th. Coccoloba, &c. ,
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Class 10. Of the Corticaromas, which are shrubs and small trees, and

ecorolate, we have, Isi. The Laurues, or sasafras and feverbush, 2 Species

in this country; 2nd. The Perseas; 3rd. The Litseas ; 4ih. The Telran-

thies; 5th. The Cassythas, and perhaps other families. .

Class 11. Of the Nomasthe'phanics.—The term Astephanic implies a

calyce, because if the plant had none it would be an Acalycate; and the

prefix, Nomas, may be considered as excluding every thing abnormal ; and

such we have concluded the spathe and spadica to be; and to these we
must add the Nutmeg, Depatc, or burr and the Juglandy which are found

in no other groups but the one which they are here made to indicate in the

vegetable kingdom; and the same may be said of the fleshy head which

is called a Fig, of the angular seeds of the spermagonics, and of the Ar-

oma in the bark of the sassafras. They are all anomjlies, so that Noma-

stephanic implies a plant that exhibits no peculiarity which distinguish-

es it from all others, except the absence of the coral ; and of the class be-

fore us we have two ordars ; the Ovuledefiuites, or seeds indefinite ; and

the Ovulindejinites, or seeds indefinite; and here we have to remark that

the rule for orders is precisely the same as that of classes, and two is the

greatest number we can properly distinguish in this case,

Order 1st. Of the Ovuledefiuites after many divisions and subdivis'ons,

into Nations. Tribes, Parties, Sections, <^c., we have 23 progenies, or na-

tural orders of botanists some of which, requiring no further subdivision,

till they are resolved into families, may be considered as fraternities.

Order 2nd. Of the Ovulindefinites we have two nations; 1st. The

lfnicelova,ries, ovaries with one cell, of which, after some further divisions

we have 4 progenies; and 2nd. The Mnlticelovaries, ovaries with ma-

ny cells of which after similar divisions we have three progenies.

Of the great class of Nomezogenas, we can make but two orders; the

Calicifioras, and Thalamifloras ]
for this is the greatest number of groups

which we can distinguish each from the others, in the manner above men-

tioned.
' ' > :- ^ :', -,-"' _->• :-;-^-' :•-•/ -.vV/.-...

Order 1st. Of the Calicifioras^ we have two nations; The Apo-

carpas, and Syncarpas.

Nation 1st; Of the Apocarpas. Following Mr. Lindley, we have two

tribes ; 1st. The Calyceadhcrents (to the ovary) ofwhich after some further

divisions we have three progenies, besides the excepted, Pomifers and Uo-

sates
;
and 2nd. The Calycelibers, of which, after several more divisions,-

we have 5 progenies besides, &c. . ^ . - .

Nation 2d. Of the Syncarpas we have the same two fribes which we

had of nation 1st; and which are, 1st. The Calyceadhercuts, oi\\h\ch. after

many further divisions and subdiviions we have 19 progenies besides, &c.,-

and 2nd. The Calycelibers of which after similar divisions we have 18

progenies.

Order 2d. Of the Thalamifloras we have the same two nations which

we had of the Calycefi^ras, and which are the Apocarpas and Syncarpas.

15
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v^ Nation l8t. Of the ^;>ocarpa5, we have two tribes; 1st. The ApogpTtdn-"

1. ders of which we have one progeny ; the Menispermics
;
and 2nd. The

Syngynanders ; of which, after many further divisions, we have 1 1 pro-

genies, besides the excepted Magnolians. V -v.
•• i

:j. Nation 2nd. Of the Syncarpas we have two tribes ; 1st. The Placenta-

V parietals ofwhich after the usual divisions, we have 9 progenies; and 2nd.

J Placentacentrals (though in consequence of the disappearance of the divi-

. sions of the ovary it is sometimes only one celled) of which after many di-

; visions and subdivisions we have 39 progenies. ' ^ - .

r Of the Nomolostephanics, the next largest class that we have among the

flowering vegetals, we can make pursuant to our rule, but two orders ; the

Coroladherents (to the ovary) and the Corallibers] and here it should be

borne in mind, that the corol in those cases where it appears to arise from

-- thecalyce, or ovary is attached to the same, and must be considered as ex-

i ; tending to the receptacle beneath the ovary ; so that in all cases among the

corolintegers, when the calyce appears to adhere to the ovary, it is the co-

1*- rol that does so, and the calyce to the corol, and when the corol appears to

' arise from the ova^ry it adheres to the same. i. ^

The Normalabiates exclude the orchies whose lip is upside down.

The other classes are all quite moderate as to size. j,.. .
'

In this arrangement there is nothing that is new in substance, to be

sure, but much that is so in form
;
and with deference it is hereby submit-

>: ted to the consideration of Bionologists ; and we presume that every one

f': who deserves the name, will be ingenuous enough to ask himself, whether

he has a better one to offer. I- '

System is every thing in every thing, and pre-eminently so in the subject

- before us; and one who contributes even but little towards a natural ar-

rangement of any group among the great subjects of nature, deserves well

of mankind.
.

•

.

^ :
'

I

The following article will show that the subject of which it treats is ex-

citing interest in England as well as in this country. It will be perceived

that an important source of error is pointed out, in, the difference between

the estimated and actual horse power, which latter in fact, varies constantly,

and to be known for any particular expedient requires the pressure in the

cylinder to be known, the amount of expansion, and the number of revolu-

tions per minute.

,
From the London Civil Engineer and Architect's Journal of May 1840

MARINE ENGINES. EMPLOYMENT OF THE EXPANSIVE PRINCIPLE TO
ITS FULL EXTENT IN MARINE ENGINES, WITH A SAVING OF HALF THE

"^ FUEL.

Sir—In my remarks in your Journal of last month, I dwelt at some
length on the advantages to be derived from the employment of the cornish

double beat valve, in marine engines, especially the facility which such af-

ford of working the steam expansively. But it may be asked why all this

talk of working expansively where there is little or nothing to expand ? I

would answer this question by another : why adopt a good plan by halves ?
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take the cornish boilers also or a suitable modification of them, and raising

the steam to 35 lbs. effective, carry out the principle of expansion to its full

extent; this would at once reduce the consumption of goal one half, and so

double the range of our steam navigation. On such a startling proposition

as this being mooted, the question naturally suggests itself, how has this so

long escaped the first men of the day ? . That I shall not attempt to answer

;

it is sufficient that it has escaped them, and a very slight examination of the

matter will make this evident. " V -

Thus taking the horse power at 33,000 lbs. lifted one foot per minute
with a consumption of 8 lb. of coal per hour, and this is below the average

consumption, we get a duty of 23,000,000 (though 20,000,000 would be
nearer the mark, especially in steamboats).

If any be disposed to assert that this is overstated as regards the Great

Western and British Glueen, as these vessels are said to consume above six

or seven pounds per horse power per hour, I answer, the Queen's engines

are 500 horse power at 15 strokes per minute, or the piston travelling

through 250 feet per minute, now the pressure of steam, &c. remaining the

fiame, the power exerted by the engine is exactly as the space through
which the piston travels ; but 12 strokes per minute is nearly the average
number the engines make, as appears by her log , this reduces her power in

the ratio of 15 to 12, and increasing the consumption of fuel per horse pow-
er in an equal ratio, makes the six or seven pounds nominally consumed
equal to 8 or 9.

-7^ '-.:-:' rv

Whereas many of the Cornish double acting crank engines used for

stamping ores, the most trying work an engine can possibly be subjected to,

and where there is greatest loss by friction, are doing a duty of 50, 56, and
even 60,000,000, as appears from the authenticated reports of the engi-

neers.

Although this will not be doubted by any one who has had the opportu-

nity of seeing the engines at work, it may suit some to doubt and even to

deny the truth of these reports ; so they did those of the pumping engine* ;

doing a 70 or 80,000,000 duty; but as 90 and even 100,000,000 is now be-

ing done under their eyes, what credence can such men expect for any state-

ment they may in future make.
Having had occasion to visit Cornwall some three years ago on busi-

ness, immediately after having completed the engines of a large vessel now
on the London and Dublin station, the easy valves, the cool engine room,

and almost smouldering fires pf the Cornish engines, as contrasted with v

the stiflf and heavy sides, the sufl^ocating heat of the engine room and ^>

roaring furnaces I had just left, attracted my particular attention; and
though possessing at that time no data beyond the published reports of the

engineers, I saw enough to convince me of their immeese superiority, and •;

at once set about considering how the same plan could be carried out in ma-
rme engines, a point which I hope to be now able to make clear, and the

objections to which I shall endeavor to deal with in detail.
' The first is the increased danger of explosion or collapse supposed to be

occasioned by the great density of steam. :v i

:

," The second is the additional strength required in the engines to withstand

steam of such density when first admitted into the cylinders. *

The third is the increased weight of the boilers, and the extent of flue suT- '',.,

face required for their successful application.

The first objection, the increased danger, I shall begin by denying "in
;

toto," nay, it appears to me that there is absolutely increased safety : for the '•

following reasons

:

Setting aside the increased weight, &c., one boiler can be made quite as



•f»:

16 Marine Ensines.

the safety valves would have much less tendency to stick fast under the

capable of supportino- a pressure of 3;"> lbs. as another is ofsupporting' 3 lbs.,

higher pressure, nnd their becoming a little stiff, or two or three pounds
overloaded, would not be of the slightest consequence on a boiler calculat-

ed for a pressure of 35 lbs., though it would have a very dangerous tenden-

cy on one calculated for 3 lbs. ,.,>;... V.-^' ..-, v.; i;v.
'

But the great argument for increased safety is this : it is an established

fact, that with boilers of the usual construction, nine-tenths of the steam

boat accidents occur through collapse of the overheated flues, much
more than from any excessive pressure of steam in the boiler ; nor is

this to be wondered at if we consider how the fires are urffcd. Now with

the Cornish boilers and a proper system of expansion, the same work can

be done with half the coal, and if we consume only half the coal on the

game or a greater extent of fire bar and flue surfiicein a given time, then it

follows clearly that we have a fire of only one half the intensity, and the

risk of collapse from overheated flues diminished in like proportion. But
if these arguments are insufficient, then the following fact is greatly in

their favor, viz : that as few if not fewer accidents occur in Cornwall where
such boilers are in universal use, than in any part of the kingdom where
steampovver to a like extent is used; and if it be further true, as I have
heard stated both in Cornwall and elsewhere, that many of the Cornish
engineers will engage to keep up the boilers forever, for the annual sum
of five or six per cent on their original cost, such an argument appears to

me, cs it will to most practical men, to be at once perfect and conclusive.

I now come to the increased strenc^th required in the engines, and this on
examination will appear trifling. To commence then with paddle-wheels,

as they remain of the same size, and are driven at the same speed, no alte-

ration is required in them, and of coursethe same remark will apply to the

paddle-shafts through which the power is transmitted. These being sub-

jected to no increased strain as the average effective presssre upon the pis-

ton which takes place when the piston is half stroke, &c.,and the crnnk is at

its point of greatest torsion, is the sameas*in a common engine. The in-

termediate shaft alone with its cranks, in which the crank ipins are fast,

requires additional strength, and as this shaft is only about one-sixth the

length of the two paddle shafts, and the strength of a shaft increases as the

cube of its diameter, the increased weight will be trifling: next there is the

top frame that carries this shaft, and the bottom frame supporting the gud-

geons and colums, the strength of both must be increased, and it is as the

square of their depth ; next comes the piston rod, this will do as before, the

piston rod of a large engine being equal to 20 times the strain that it is ever

sbbjected to : the same remark will apply to the malleable iron columns sup-

porting the top frame, as each of them is usually made of the same strength

as the piston rod. .
'

' v. / •
-> .?

The piston must be strengthened, but the cylinder will do as before, as it

is strengthened at the extremes where the greatest pressure of the steam is

by its flanges, and in ordinary cases we are under the necessity of making it

much stronger than necessary to ensure a sound casting, and also to sup-

port the framing attached to it; besides a cylinder of three fourths the cap-

acity is sufficient for the same power, so here we are positive gainers in

two most importcnt points, strength and space. The gudgeons of the cylin-

der of double the strength will not be stronger nor heavier than the main
centres of the beam engine of the ordinary construction must necessari-

ly be.

The points then which require increased strength are, the intermediate

shaft and gudgeons, the top and bottom supporting frames, and the piston.

The increased weight from this cause would not exceed 6 or 8 per cent.
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beyond that of the same description of engine at the ordinary pressure, and
after taking this into account, the total decrease, by ading to the vibrating

cylinder, would be at least 25 per cent.

I now come to the question of inCTeased weight in the boilers, and this I

shall be able to show is not nearly so great as may at first be supposed.

It will scarcely be disputed that the same thickness of plate in cylinders

6 feet diamater, the size of the exterior cylinder of the cornish boiler, will

bear a water pressure at least 3 times greater than if arranged in the usual

form of a steam-boat boiler; or that the former of ^th thickness would bear

without flinching a proof pressure of 60 or 70 lbs. to the square inch, while

the latter would give evident signs ofweakness at 20, although ever so well

stayed. If then it be considered perfectly safe to work steam of 6 or 7 lbs.

pressure, in a boiler which would give evident signs of weakness under a

pressure of 20 lbs., surely it is equally safe to work steam of 30 or 35 lbs.

in a cylinder of 6 feet diameter, and ^ inch thick, which would bear with-

out the slightest signs of weakness 120 lbs. on the square inch, boilers of

this size and thickness being usually worked to 40, 45, and even 50 lbs. per

square inch. Then 4 f^^et diamater, and y'^ths thickness will be ample for

the internal cylinder, and to make security doubly secure, let a strong angle

iron be rivetted round the internal cylinder at distances of about 2 feet apart,

this would keep the cylinder or arch perfect, and so prevent the possibility

of a collapse, with but trifling addition to the weight of the boilers.

Now taking equal extent of common and Cornish boilers, the former tak-

ing all stays, &c., into account, will barely average fthg in thickness, while

the latter with its internal tube of 18 inch diamater, and yVhs inches thick-

ness, would average about ^ inch. This makes their respective weights at

3 to 4, but in order to the successful application of slow combustion we re- ,

quire addition flue surface, so take 3 to 5 as the ratio of the weight of com-
mon and Cornish engines and water for the same power, the extra space

required for the boilers being much more than compensated, by the small
space occupied by the vibiating engine.

But to go more minutely into the matter, the weight of a Cornish boiler

and water of the size and thickness named, and 3.5 feet in length, is = 24
tons, exposing a surf;ice938 feet: eight such boilers might be easily set in

the space allowed for the Queen's boilers, now 8 X 24 = 192 tons, as the

weight of the boilers, and allowing 50 tons for setting and clothing, we have
,

^'192 -f 50 = 242 tons, total weight of the boilers, and setting, &c.; 938 X
8 = 7504 H- 500 = 15 feet surface per horse power, being one-half

more than the usual allowance without increasing the weight of the boiler

at all, or occupying more space in the vessel.

But allowing that we have increased the weight of the boilers in the ra-

tio of 35, Jet us take the British Queen as the subject ofcompnrison.

The total weight of her engines and boilers is 500 tons, and of this 220
' may go in round numbers for boilers and water, and 3:5:: 220 : 366, A
and 500— 220 + 366 gives 664— and less 64 tons being the decreased

weight of the vibrating engnie = 600 tons, as the weight of her engines
and water on the Cornish plan. /^^ ^'

The account would then stand thus on the present plan, iV :r

Engines and boilers, -.:'!-'-.•• - - - 500 tons cCv . •

20 days fuel, - - ^- - - - - 750

Total, - - .1250 ,^ .;

On the Cornish plan,

Engines and boilers, 600
20 days fuel, 375

Total, - . 975
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Showing a capacity for 285 tons more cargo, and a saving of 375 tons of

coal.

Though some may consider these figures as exaggerated without being
able to assign any reason to themselves or others, save that the plan is im-

possible. Those who have examined the subject will assuredly blame me
for not having gone far enough ; and there is another class of well meaning
men among engineers and others, who have imbibed such a reverence for

the name of Watt, that they almost consider any deviation from the plans he
followed, or improvements upon the state in which he left the steam engine,

to be an insult to his memory, and a deduction from his fair fame; but my
admiration of Watt is as great as any man's can be; I am proud of him as

a countryman, and honor him as a great man, and so have endeavored to

add a stone to the monument he has raised, by carrying out a principle

which in his third patent of 1782, he distinctly propounded, and of the

advantage of which that great man seems to have been fully aware, though
he lived not to see it carried into effect. i

^ ^, , ^-

If then I am borne out in these statements, and to disprove the mam point,

the grert increase of duty by expansive working is altogether impossible;

and the others I think I have succeeded in making tolerably clear, though
on some points as the weight of the present boilers and water of the British

Q,ueen, I may have made some slight mistake not amounting to a few tons

either way, having assumed it from comparison with others, and not stated c

it from actual knowledge, yet on the other hand I have underrated the sav-

ing of fuel, and allowed quite enough for the increased weight of the boil-

ers, as there is less due to the great extent of surface than is supposed, the

expansion being the point where the power is gained
;
and however the

proposition of adopting steam of increased density may be cavilled at, to

•the priniple of expansive working and slow combustion we must come at.

last, and by adopting them to their full extent, which I think I have shown
to be equa'ly safe and perfectly practical. The Cape of Good Hope is as

much within our reach as New York now is, and a speedy and sure pas-

sage open to our Indian and Australian empires.

Such then being the case, are we content to allow our preconceived

ideas to supersede our better judgment, and go on loading our vessels with

unnecessary coal, and thus uselessly consuming our most valuable mine- .

ral—limit at the same time the range of our steam navigation, and the ci-

vilization of the world at large; or do our engineers mean to allow that

they cannot make a boiler safe under a pressure of 35 lbs., or that one of

the thickness and diameter that I have proposed would not be perfectly safe

under that pressrue. If they allow neither of these propositions, then the

sooner the subject is seriously taken up the better, as every boat now fitting ,'

with the usual beam or side lever, engines, (and many of the splendid mail

packets are being thus fitted,) is incapable of being afterwards altered, so

as to work expansively, as though the boilers may be altered, the beams,

&c., would never stand the increased pressure.

Before concluding, perhaps I may be allowed to correct an omission in •;.

my last paper. It is a favorite remark of naval men, " get as extended a hold /

of the vessel as possible." Now it has often struck me, not only in those ves-

sels I have myself been engaged in, but in every one I have had the oppor-

tunity of seeing, that this very reasonable remark is not only not complied ^^ .

with, but that the power is positively brought to bear on the wrong place, v;.^

Thus no attempt that I have seen has been made to lay hold ofthe vessel fore
'

and afl, in a line with the centre of the paddle shaft, but the framing is stay-

ed sideways, or at best slightly supported bv the most contiguous deck

beams, and the horizontal strain of the propelling power acting at the bear
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ing^s of the shafl, the engine frame is thus used as a lever to wrench the un-
der frame of the vessel as it were assunder, and an action is thus created

tending materially to weaken the vessel and increase the unpleasant vibra-

tion, to remedy this defect, and at the same time to preventthe framing and
joints of the engine from breaking, uncommonly heavy bed plates have
been resorted to ; those on board the British Clueen, amounting at least to

23 tons ; now without entering into a discussion on the point, what 1 pro-

pose is this, let a strong flat bar of wrought iron be carried fore and aft op-

posite each engine, gradually tapering away, and running in towards either

side of the vessel, being at the same time securely bolted through ten or
twelve of the deck beams, on the end of this next the engine, let there be a
strong joint and a similar one on the engine frame joined by a strong con-

necting rod, this would allow sufficient play, and at the same time, if I may
uSe the expression, give the porter a hold of his load by the right place.

To conclude, if it be considered that I have not gone sufficiently into de-

tail completely to prove every point I have advanced, my answer is, 1 have
considerably underrated the gain, and overrated the loss, thus rendering

, minute calculation of strength and weight uncalled for ; besides such
would have been of no value to any one not intimately acquaintiid with the

' subject, and practical men can examine it for themselves. .. ^ ,>;

,; My object has been to keep the main points of the argument in view, and
to make it intelligible to all classes of your readers, and in this I hope I

have succeeded, and should you or any of your readers be able to furnish

me with the exact weight of the boilers of the British Q,ueen, and the

; space they occupy, with any further particulars, I will in a future

number enter more minutely into the subject, and illustrate by a few sketch-

,; es my ideas of how the boilers on the Cornish plan should be set and cloth-

ed, and where the extent of surface I have spoken of is obtained
;
having

; no doubt that I shall be able to establish every point that I have advanced,

bearing on the increased safety and economy of the plan proposed, and at

no distant period see it carried into successful operation on a scale commen-
surate with the importance ofthe undertaking, and the vital influence which

such an improvement would have on our political and commercial relation

with all parts of the world. v . /
^^^^^

V Pimlico, April 4, 1840. '--j--
v

' ^ A. S.
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ON BLASTING LIMESTONE ROCK.— Sovie accouut of blasting the white

limestone, in the county of Antrim, in Ireland. By William Bald,

> F.R.S.E., M.R.I.A., &c. Read before the Institution of Civil Engi-

^-^'Deers. ..^..r' ;.•:;.. - 'r -v.%--'' :.-;->.'•• >^v ^ .>a':^^:- -Ij'^--
'''].

It becomes necessary to make a few short observations which may per-

• haps be interesting to the scientific engineer. Along the north coast of Ire-

land from the Bay of Belfast to Lough Foyle, the country consists of white
' limestone; columnar basalt, and some conglomerate sandstone ; but the hill

' of Carey consists of mica slate ; and is of the same formation as the Mull
^ of Cantire, a part ofthe coast of Scotland lying opposite. The geologist

- can here easily trace the connecting link in the formation, which joins the

: two countries, although a chanel 90 fbthems deep seperates them. Nume-
rous whin dykes intersect the strata along this part ofthe Irish shore, they

run nearly parallel to each other in some cases, and are very remarkable

in their structure.

The study ofthe peculiar qualities ofthe respective rocks and strata, and

their position and inclination, will enable the engineer to work them in a

more scientific manner. And in the construction of harbours, lighthonses

L .
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lines of navigation, drainage, roads, &c., &c., an intimate acquaintance

with the component parts of the rocks, will enable him to select those bfst

suited to resist the action or time, whether they be placed under the domi-
nion of the deep, exposed to the ravages of the pholas, or subject to perhaps
the more wasting influence of the atmosphere ; by such studies his skill will

be alike visible in the selection of the best njaterial for the repaving of even
a common road, as it will be for that of the most splendid edifice destined to

survive ages.
. ,. ,

In constructing the Antrim coast road it became necessary to cut through
extensive and high masses of white limestone ; one of the sea cliffs in the

Little Deer Park, near Glenarm Town, extendnd to a length of nearly one
thousand yards, rising from twenty feet to about two hundred in height,

washed at its base by a deep sea, and entirely exposed to the run of the

ocean in the north channel. />-( :; •: .0., ,^. • -v-^ •., :l;>

Above the white limestone is situate the columnar basalt, but no part of

the road was cut through this last mentioned rock. The white limestone

in Antrim differs from the chalk in England, in being more indurated,

while in other respects it is similar to it in the quantities of flint it contains.

This rock is close and fine in its texture, but it is deeply fissured in many
directions

;
the scull veins it exhibits are extremely curious.* The inclina-

tions of the limestone strata on this part of the coast does not in general ex-

ceed 15° dipping into the land. Under the limerock strata lies the brown-
ish red coloured Sandstone. .' .;". jr ".'', • '" t : >*•;

In blasting down those lofty cliffs of white limestone, the borings were
always made into the toe of the rocks, and were so arranged that the line'

of least resistance should not be in the direction of the line of boring.

Hundreds of tons of rock frequently rested on a base of a few superficial

feet, which being blasted away, the cliff above tumbled down. The pa-

tent safety fuse was used, and which was attended with the most beneficial

results, copper tubes, for putting in the charges, and also copper needles.

During three years operations not a man was lost, although upwards of

one hundred thousand tons of limestone were blasted down upon less than
one mile of the road.

'

" '
'" " "t "'

'

The following are the results of a few experiments made upon loose de-

tached blocks of white limestone at Glenarm, Little Deer Park, r
~

\

Block No.

Cubic feet in

each block.

1. 165

:%' 180

a. 540
.4/;^ 864 ^.

Quantity ofpow'
der used.

12oz

^ 12 oz

3P oz

64 oz

,
Cubic feet for each

-
.' ounce ofpowder

' ':. ' used. :

1378 ft.

1500
.;• 1421

'
. 1350

From the above experiments it took one ounce of gunpowder to rend

asunder 14 12 cubic feet of the white limestone when in blocks. And from

experiments m;ide on the solid loose whinstone blocks, it took about one

ounce of gunpowder to blast asunder 1 175 cubic feet.

Three experiments assigned the specific gravity of the white limestone

at 2,747, 2,769, 2,763; and the whinstone or basalt at 3,200, being about 13

cubic feet of white limestone to the ton, and 11'20 cubic feet of the whin-

stone to ihe ton.

The Rfey limestone with which the light-house of Clare island is built, is much travers-

ed by scull veins, and water enters them during severe rain storms.
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• / :^- ;^^ TABLE OF THE WORKING PROCEEDINGS. '""
7

'^'

-
'^ Depth of boring. Qiuiniiii/ ofpowder.

An auger of l| inch diameter. 15 inches deep. C ^ 6 inches,

ditto 1^ ditto :- : : 26 ditto i ; - 8 ditto

ditto 11 ditto '/ - 30 ditto -- ^ \ 9 ditto v^: ;;*?- :^ ;

*

ditto If ditto
• 36 ditto -"J 12 ditto ^-%**^ •.

^-
: ditto If ditto ^ 48 ditto 17 ditto .Wr

;
' ditto 2 ditto 5 feet 20 ditto v^t'^"'

ditto 2 ditto 6 feet
'

27 ditto '^

The above table exhibits the diameter of the auger or jumper used, the

depth sunk, and the number of inches of gunpowder put in, (One pound of
gunpowder occupies 30 cubic inches). ' ::!<'<; • ' \

The force of the explosion of gunpowder is assumed to he as the cube of*

the length of the line of least resistance, thus if one ounce of gunpowder will-,

open a distance of one foot of rock, the table would run thus :

—

Line of least resistance. Charge ofpowder exclusive of primiligt

If 1 foot of rock requires - - 1 ouccey ' =. 2 feet would require - - 8 ditto o^ - '^^'W,:
>"•:

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

-. . ; , ,
....•^ .. .. --^: 27 ditto •-^"•'^::r7v;^^x- >.

'

•

'""••." %:' - "
'• •,-"•

•.; - 64 ditto -'-^v .. .; -^ ^•A"'-/'

•, ;^l^ "... -' '- : 'f : - 125 ditto ^ -.:;• ^:r^'
''

16^ - ' * - 216 ditto :
/,'

.:
'^-

• - /'-t'-- .- ^
*'

- 343 ditto :

•
/vv:---

: 'A *- ^' .' • ' - 512ditto :-:
• - ,^ «^- - • ^* ;

- 729ditto /: u -V,

;-
. 10 . , , . V - 1000 ditto / ;: .:\;;m. -:

I am aware there is much difficulty in knowing exactly where the line

of least resistance is, because the rock may be fissured, or some bed or
opening may be near to the line bored, and this is the case where the rocks
are stratified

;
but the hypogene rocks, such as granite and syenite, lying in

large solid compact masses unstratified will be different, and these rules may
be usefully applied. In blasting assunder loose detached blocks, a much
greater quantity of material will be blown assunder by the same quantity .

'

of gunpowder than of rocks lying in close connected beds. ./ \;

It is always desirable to work the rock out by the dip of the inclination

of the strata, or as the quarrymen call it the going way of the rock.

In the white limestone quarries lying in the high ground north of the

town of Belfast, where the limestone is quarried for building and agricul-

tural purposes, and also for export; two men will quarry out at an average .

from eight to ten tons per day, the auj^ers or jumpers generally used 6re If .

inches, and two inches diameter; and the induration of the white limestone -

may be estimated when two men will bore one foot deep in half an hour;
they generally put in about three inches of powder for 15 inches deep, and
6 inches for about two feet deep; the expense for quarrying is about from

.

five pence to sixpence per ton. There are nearly 13 cubic feet of the •
;

whitH limestone to the ton, which is at the rate of nearly about one shilling

per cubic yard. This white limestone is much esteemed in Glasgow and ;

all the towns on the Clyde, where it sells for five shillings per ton— but the

quarrying works near Belfast are carried on in a very limited manner, or .

rather on a very small scale. >,,; ..;

Numerous experiments made by military engieneers, assign the force ofV
the explosion of gunpowder to be as the cube of the length of the line of / ,

least resistance. Vauban and Belidor, both of them excellent mathemati-

cians, and also possessing great practical skill, ingenuity and experience,

investigated this subject, doubtless more particularly with a view to the op- V
16
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erations of war, than to those of the works of the civil engineer. The fat/

; of the explosive force of gunpowder remains the same in all the variou*

forms it may be applied to matter, whether in blasting out of rock or eanrthy

. or the destruction of the masonry of fortifications by blowing them up, or
laying in ruins bridges built over large and deep rivers to arrest the pro-

gress of hostile armies.

The total cubical contents of the four blocks of limestone given above,

amounted to 1749 cubic feet, and the quantity of powder used 126 ounces,

being at the rate of 1.94 ounces for each cubic yard blasted asunder. But
if the rate per cubic yard be deducted from the quantity of powder expended
on each block, then the following will be the results obtained from the four

experiments.

165 cubic feet was blasted asunder by 12 ounces of gunpowder, which
is at the rate of 1-96 ounces of powder for each cubic yard. -v '

180 cubic feet was blasted asunder by 12 ounces of gunpowder, which is

at the rate of 1-80 ounces of powder for each cubic yard. ,

540 cubic feet was blasted asunder by 38 ounces of gunpowder, which is

at the rate of 1 90 ounces of powder for each cubic yard.

8 64 cubic feet was blasted assunder by 64 ounces of gunpowder, which
is at the rate of 2 ounces of powder for each cubic yard.

Therefore in the large loose limestone blocks about two ounces of gun-

powder may be taken as the expenditure being necessary to blast out each

cubic yard. The four blocks on which these experiments were made, were not

at all cubical, although the one which contained 540 cubic feet was nearly so.

From the above results I beg to submit some calculations regarding the

force of the explosion of gunpowder, being as the cube of the length of the

line of least resistance.

We are in possession of the quantity of gunpower used in blasting the 4
blocks, and also of the solid feet contained in each of them. Extracting

therefore the cubic root of the cubical contents of each block, we shall then

have their masses all in cubical form as follows: 1

•

Cubic feet in each block.
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to 8 cubic feet. Then if 165 cubic feet with a line of resistance of 2742 feet

require 12 ounces of gunpowder to open it, then 8 cubic feet with a line of
resistance of one foot will require 0-582 ounces of gunpowder to open it

asunder. ,

The following are the quantities of gunpowder required to open one foot

of least resistance through the white limestone, as determined by the blast-

ing of the four blocks.
• Cubic feet in each block - - 165 180 540 864

;^ Quantity of powder used to rend it :^
' ' '-

^
:• v

^>v asunder, in owTicgs - - - ' ta 12 33 64
Cubic feet opened by the line of .

-

resistance of one foot - ^ .: |5 '...'^y:]"'^^-'''^.'-'-M^', '

" Quantity ofpowder required to open ; -
: V

the line of least resistance of one
.v ?

;
foot, in ounces, - - - 582 533 563 593

.;-'>• >'••-•' ' -v-.-. . Mean 0-568 ' ^''' '' '-: -- ' -M..^ •.

Apply the rule of the cube of the length of the line of least resistance,

and working with the element just obtained from the four experiments, to

open asunder the line of least resistance of one foot.

No. 1—Then the scale ofthe length of the line of least resistance in No.
1, 2-742^ feet multiplied by 0-582 ounces, the quantity of powder to open
one foot will be 2.7423 = 2062 X 582 = 12 ounces.

No. 2—For a line of least resistance of 2823 feet will be 1195 ounces,
2-8233 =« 22-42 x -533 = 1 195 ounces. >: " ^- ^^ .-^ "^ >:;-v^'. .- .-'

' No. 3—For a line of least resistance of 4 071 feet, will be 3797 ounces,
4-071 3 = 67-45 X 563 = 37*97 ounces. v . :;, i.

No. 4—For a line of least resistance of 4762 feet, will be 64 ounces,

47623 = 107-983 x 593 = 64 ounces.

It is therefore, clear from these experiments made that the force of the ex-,

plosion of gunpowder is as the cube of the length of the line of least resis-

tance. Taking the mean quantity of gunpowder obtained from the four ex-

periments to open asunder a line of resistance of one foot, and which is

0568 ounces. The roUovving will be the results calculated according to

thecube of the length of the line of least resistance. ..v;. .

-: , 27423= 20-62 x0-568=1171 oz.= 165 cubic feet, vr
- :> 28233=22-42 X0-568=1273 oz.= 180 _ ^ r v,

'•; V 40713= 67-45 xO-568=38-31 oz.=540 r ;
' :-^'^^^ -^

-^

:< - 4-7623 =107-983 X 0-568=61-33 oz.=864 " '

'' ' ^
'

• In having described the mode of blasting the white limestone on the An-"
trim coast road in the north of Ireland. It may be useful as well as inter-

esting to the engineer to describe its qualities, and to what extent it may
be employed in the construction of works. — .v : ^v''r--- ^^:-''-:''^'-'-~^.'.'' -r

In treating of the nature of any kind of material to be employed in build-

ing, the first consideration is its character, .to resist decomposition whether
placed in the open air exposed to the full action of the atmosphere, or buried

in the earth, or entombed in the deep. Its induration and compactness of

structure, the absence of figures, the mass it can be had in, and the facility

of working or tooling it into form.

^; The white limestone on the Antrim coast road lies in beds dipping slight-

ly to the plane; it is generally quite white, but sometimes it is of a yellow-

ish tint; it is traversed by very small veins of calcareous spar, but the most
remarkable feature is the quantity of flints it contains, they are dry, grey
and black ; the thickness of the beds of the white limestone is very singular,

being sometimes more than 30 feet.

This white limestone is not good for building, because it moulders by.

1

S

^r:.
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.^ exposure to the atmosphere, it is not therefore generally used in any poblic

building, although it might be used in filling up the interior parts of walls ;

it is inferior for road metal, heing tender and wearing quickly; it can be pro-

cured in large masses, when reduced to pieces containing six, twelve and

eighteen cubical inches, it breaks into irregular fragments with sharp edges.

The while limestone when placed under the sea is particularly subject

to the ravages of the pholas, and is therefore unsuitable to be employed in

the construction of marine works, such as harbors or breakwaters, &c., it

is however a valuable material for making lime for building, and for agri-

cultural purposes. In our quarrying operations U'C rarely found in it shell

remains. '
: - - . .^*^-• .t;v. ^. ^;.-

In quarrying it out in large masses, the blocks sometimes had what the

workmen call a lean and a full bed
;
the lean bed being less than an angle

of 90o, and the full bed more than 90*^.

The white limestone can be split with plug and feather, or pooled by

wedge%; if the stratification be in thin beds, it opens across with a very rug-

ged and irregular face, but ifvery solid and compact, and the bedsr of great

thickness, it will open more evenly and equal in the face. It dresses Jeadi-

ly with the hammer, and can be wrought and hewn into any form. 2 am
however of opinion, that the white limestone of the county of Antrim, shoulid

not be used in constructing any work requiring durability, because it ii a

rock liable to decomposition, when exposed to the atmosphere.

I have already, in the paper on blasting the white limestone, alluded to

the small fissrues which traverse that rock, and which also traverse the blue

and grey limestone of Ireland, and which the stone cutters call scull vein

doublers, on account of their exact resemblance to the sutures in the human
scull. ' . ..; , : -

; ]

In concluding, I beg to mention that there are severnl species ofthe Pholas
Lamarh in hid natural history, mentions the Pholade Dactyle or Pholas Dac-
tylus, as being very prevalent on the coast of France, and also inhabiting

the shores of the British seas. I have given a sketch of the Pholas Dac-
tylus, and I beg to present to the Institution a very beautiful specimen of

this kind, from which the sketch has been made, and which specimen I have
accidentally obtained in London. There is another species called-the Pho-
lade Scrabrelle, or Pholas Candida, which inhabits the European seas, and
a very small kind called by the French Saxicave Ridee, Saxicava Rugosa.
It is quite foreign to the object of this paper, to enter into any thing like giv-

ing an account of the various kinds of Pholas, or their habits : it is quite suf-

ficient to the engineer to know that every description of calcareous rock,

when placed under the sea, is subject to be perforated by those bivalves;

indeed every rock upon which acids act are subject to be destroyed by them,
and it consequently has been conjectured that they possess the power of

producing an acid that decomposes the rock containing calcareous matter;

on the other hand some maintain this is not the case, because the acid would
also decompose the shell that covers them. Mr. Lonsdale, of the Geologi-

cal Society, mentioned to me that some marine works constructed at Ply-
mouth were much injured by the ravages of the Pholas. Beds of calca-

rous rock of several feet in thickness, in the Frhh of Forth have been en-

tirely destroyed by the Pholas.

It will be seen that the shell of the Pholas Dactylus, presented to the Ia»>
stitution, is very tender and delicate; from the extreme fragile nature of the

shell it would not be supposed capable ofdestroying indurated marble. The
external surface of the shell is rough, and radiated transversely and longi-

tudinally in a most beautiful manner by curved lines of a high order ; an at-

tentive study of the mere lined surface of the shell cannot fail to be instruc*
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live even to the man of science, and worthy to be contemplated and examin-
ed by all those engaged in the works of art and taste. The marine engi-

neer may derive instruction from the parabolic curves delineated, and tra-

ced out by the hand of nature on the Pholas shell, in assisting him in giv-

ing the best shape to the slopes of breakwaters, and harbors constructed in

the deep sea, and exposed to the run or momentum of the ocean. The cur-

ved radiation or fluting on the shell cancot fail to attract the architect en-

gaged in the works of design and^aste. It ought not to be forgotten w^hal

struck Watt in examining the joints in the tail of a lobster ; nor of Smeaton
in looking at the form of au oak tree, nor the falling of an apple which
gave the impulse to the genius of a man justly the glory of our island; and
whose name stands recorded ivith the proudest triumphs in the loftiest

branches of science that has yet adorned the efforts of human ingenuity.

William Bald.

BRITISH AND AMERICAN STEAM NAVIGATION COMPANy's SHIP PBSSI-
; DENT. -

' ^ '/
'--'"'

^•i This ship will leave Liverpool for New York on the 1st of August, and
is undoubtedly the largest and most splendid steam ship that has ever been
buih. She measures 350 tons larger than the British Q,ueen, with which
ship she is to keep up a monthly communication between this port Lon-
don, and Liverpool, sailing alternately the first of each month. The Presi-

dent will depart regularly from Liverpool, and the British Queen from
London.

The annexed particulars will give the public some idea of her arrange-

ments, which are on a scale to reflect the highest credit to the enterprising

company owning her. ' : ?v ; . ..;

The accommodations for passengers in this magnlficient ship are of the
very first order, combining the advantages of ample light, air and space
with the richest and most elegant decoration.

The upper deck consists of a saloon oj* dining room 31 feet wide by 28
feet long, communicating by a double entrance, with a wide and lofty cor-

ridor, which reaches entirely to the after part of the ship. On each side

the corridor are spacious staterooms for first class passengers, excellently

lighted and ventilated, not entered as they usually are, immediately from
the public walk, but from seperate passages, each containing a large win-

dow. At the other end of this deck is a commodious room expressly for

the ladies room, and a large state room for a private family.

The style of decoration of the whole is the Tudor Gothic of the 13th

and 14 centuries. > c: v/>y- ^i' ;

On entering the dining saloon from two loblyes, the appearance of it is

very quiet and chaste. The panneling on all sides consists of Gothic
work, richly carved, and painted to imitate new oak highly polished, the

ground of the pannels being of a simple neat color. The furniture is all of

real English Oak, highly polished, with Gothic carving, and covered with

embossed Utrecht velvet of a rich brown color. The dining tables are four

in number, placed lengthwise of the ship, and when fully extended, will ac-

commodate 120 persons to dine. -^

The sofas are placed along the sides of the room and at each of the four

windows. There are four handsome gothic sideboards, neatly fitted up
with the portraits of a " President" (Washington being one) over each.

The whole, with the help of several mirrors, has an exceedingly light and
elegant effect.

The ladies cabin, is also a very neat and elegant room, being richly or.

namented in the Gothic style, in colors of white and gold, and the walls
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hung with a pleasing imitation of tapestry, ofa grey color, having the En--

glish rose and the American star in neighborly proximity.

The corridor, however, is the part which for richness of efTectand merit

of design, exceeds all which we have hitherto seen on board any ship, re-

sembling rather a gallery in a nobleman's mansion.

The ceiling, the lantern lights, the walls and the doors, are of the rich-

est carved Gothic work, painted in imitation of old oak wainscoting, and on
both sides, the walls are hung with paintings (in imitation of ancient tapes-

try) on a rich crimson ground representing the history and achievements
of the great Columbus, comprising all the most important events of his life,

among which, and not the least conspicuous, is his discovery of America.
These subjects are extremely well designed and painted, especailly when
the difficulty of the imitation of needlework is considered, and are all ori-

ginal compositions.

It should be remarked that the adaptation of the Gothic architecture of

his time, and the story of Columbus, to a ship named the President and
designed for the American trade, is in excellent taste. • =' /I :-'-;

We would call attention also to the manner in which the introduction of
light and air to the lower deck is made ornamental to the corridor itself,

by the construction of a parterre of flowers, and an exceedingly light and
neat spiral staircase, which is the medium of communication between the

two decks.

The lower deck is laid out simply into spacious light and airy passages,

and state rooms, in which every contrivance for comfort which art can sug-

gest, has been attended to. The whole will accommodate 116 to 120 per-

sons, and all so well, that we should be puzzled which berth to give the

preference to.

The whole of the fittings up, decorations and furniture, are designed and
executed by Mr. B. H. Simpson, 45$ West Strand London, who also fitted

up the British Glueen.

The figure head of the President will be a full length likeness of Gene-:
neral Washington; and a capital likeness it is. It will be gilt. ft' : .

The following is a list of the subjects introduced in the tapestry : "- 7
No. 1. A, D. 1470.—Columbus selling maps and charts at Lisbon, for

the support of his family and aged father at Genoa.

No. 2. A. D. 1470.—Columbus contemplating his enterprise, is kindled

into enthusiasm by considering himself to be the person alluded to in holy
writ, who is to carry the gospel into new lands.

No. 3. A. D. 1484.—Columbus begging bread and water for his child at

the Franciscan Convent of St. Rabida; Juan Perez Marcheza passing by,"

is much struck by his appearance.
,,

-r .. r- ; t;'':1 i --ri

No. 4. A. D. 1484.—The conference at La Rabida, at which Juan Pe-
rez Marcheza and the Physician Garcia Fernandez, are struck by the

grandeur of his views.

No. 5. A. D. 1492.—On Friday, 3d. August, 1492, Columbus set sail

as Admiral of the seas, and the land he expected to discover. On the 1 1th

October, Columbus stood on the stern of his vessel, when he espied land at

2 o'clock in the morning. The foremost then fired a signal.

No. 6. A. D. 1492.—Columbus landed and gave thanks to heaven for;

the success of his enterprise. At dawn, on the 12th October, he landed in

the new world, at Guanahani or St. Salvador, one of the Bahama Islands,

when the most mutinous and rebellious of his crew thronged around him
and embraced his feet. The naked and painted natives regarded the whit»

men as visitors from the skies.

No. 7. A. D. 1492.—Columbus entering Barcelona in triumph. Id
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Passage of Railway Trains over the Menai Bridge. 1ll9^-.

liis journey through Spain he received princely honors all the way to

Barcelona where the Court then was. Several natives returned with him.

No. 8. A. D. 1493—Columbus received at Court by Ferdinand and Isa-

bella, who rose as he approached, and raised him as he kneeled to kiss

their hands. y \_
;

No. 9. A. D. 1500.—Columbus arrested. Notwithstanding his great

successes, his enemies at home persuaded the king to supersede him, and .

Francis Baradilla was sent to bring him back in chains.

No. 10. A. D. 1500— Columbus's arrival at Cadiz, a prisoner, chained

—which event caused so universal a burst of indignation throughout Spain,

es to compel Ferdinand to disclaim all knowledge or share in the disgrace-
^ i;f

ful transaction.
; . , :

' -
.: ; v ;

':. v.^^^; f

; Columbus born 1446, at Genoa ; died, aged 61 years, in neglect and po- ^^
Verty.

" Thus ended," says the Historian, " a npble and glorious career, insepa-

rably connected with the records of the injustice and ingratitude of kings."

PASSAGE OF RAILWAY TRAINS OVKR THE MENAI BRIDGE.

From the Commissioners Report on the proposed Railway Communication between Lon-
'

-v -^'i'.
' •., don and Dublin. .:^'\ i

From Penman Mawr the lines (of Mr. George Stephenson and Mr.
;

Giles) follow a course in which there is not any essential difference until

they reach the corner of Penrhyn Park.

Here Mr. Stephenson proposed to pass under the turnpike road ; then

over the river Oa^vven, by a brllge 37 feet high, with embanked approach-

es, and afterwards through a cutting five-eights of a mile long, and 45 feet

deep. ••;•'>.• v;; -__-: ,. : ..:•:../;: ."•:^;, .^.;;
:...;..; -^V.r:./:^:.

The line then crosses the river Cagen and the valley through whch it

runs by a short, viaduct, and an embankment 350 yards long, the extreme
height of the former beino^ 75 feet ; this brinjrs it to the ridgre on the east

side ofBangor. By cutting a tunnel 490 yards in length through this ridge

the line would open on the Bangor valley, and pass Castle-street by a via-

duct 35 feet high, and 125 feet long. It would then cross the valley, by an
embankment and viaduct of a quarter of a mile in length, and of the extreme
height of 70 feet. Mr. Stephenson proposes to pass through the hill of

Pen r halt by cutting 1,000 yards in length and 17 feet in mean depth;

and curving, with a moderate radius, to cross under the turnpike road and
join the Menai bridge.

Mr. Giles, on proceeding from Penrhyn Park, recommends a more direct

course than that of Mr. Stephenson, so as to bring his line nearly opposite

to the end of the Menai bridge; but in adopting this plan, he would have
to encounter very formidable difficulties, in the construction of two viaducts,

.

and two tunnels, one of the latter being one mile and a quarter, and the

other three quarters of a mile in length.

The passage of the Menai bridge is the next point of importance. It has

,

been supposed that this would have presented an insuperable obstacle to the

lines of Messrs. Stevenson and Giles, but neither of these gentlemen pro-

poses to cross the bridge with locomotive engines; the former suggesting

that the railway carriages may be drawn over by horses, and the latter by.--

a'stationary engine. -< .^r.

,; There seems to be no ot)jection to either of these plans, and the loss of

time consequent upon them would probably not exceed one quarter of an
hour.

The following observations will show the sufficiency of the Menai bridge

to sustain the weight of any number of riilway-carriages that may be
required to pass over it.

1

i

4
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In the first place, as far as regards the mode of passage, no Important di-

fficulty can be foreseen ; the only question therefore is one of strength.

The weight of a railway passenger carriage, with its load, is commonly
estimated at about 5 tons, and the length occupied by each carriage, from one

connecting pin to another, may be taken at 22 feet, when several carriages

are in connection. This would give a pressure of only '23 of a ton per lineal

foot on the length of the bridge, supposing the platform to be wholly filled

with such carriages. ..j

Let us now see what weight the bridge is capable of sustaining.

It appears from the statement of Mr. Provis,* who was the resident engi-

neer, during the erection of this splendid structure, that the suspended part

between the piers consists

—

Of 16 main chains, including connecting plates, screws,

bolts, &c., weighing
Of transverse ties, -

And of suspended rods, platforms, &c.,

The total weight being, - - - •

Tons. cwt.

394
3

245

161

13i

643 15

The distance between the points of suspension is 579 feet 10^ inches, and
the deflection 43 feet. With these data the tension, in terms of the weight
may be readily computed, from the properties of the catenary curve ! but

it will perhaps be more satisfactory to derive it from the actual experiments

of Mr. Rhodes, who superintended the erection of the chains, and who
found, practically, the tension to amount to 1 7 times the weight. This
makes the tension on the supporting chains from the weight of the struc-

ture alone, to amount to 1,094 tons. * -

Now to sustain this tension, we have a sectional area in the 16 chains of

260 square inches, which according to Mr. Barlow's experiments, made on

the chain-cable testing machine at Woolwich, are capable of sustaining

2,600 tons, without injury to the elastic force of the iron, namely ten tons

per square inch, the ultimate strength being 25 tons per square inch.f

If then, from the absolute strength of the chains

We deduct the strain due to the weight of the

bridge, -

Tons.

2,600

1,094

There remains a surplus strength of 1,506 tojcis

which is competent, therefore, to sustain a uniform load (allowing the ten-

sion to be 17 times the weight) of ^f.^o or 886 tons. Now if the bridgre

were covered with loaded railway carriages on both sides, it would only

be equivalent to 265 tons, leaving still a surplus strength of 621 tons. The
objections, therefore, that have been raised respecting the capability of the

bridge to bear the weight of the railway carriages which it might be requir-

ed to support, must be considered as utterly groundless.

Mr. Stephenson proposes to establish a station at each end of the bridge,

where the locomotive engines would be kept in readiness to be attached to

the trains.

* See Mr. Provis's valuable work on the Construction of the Menai bridge.

t Mr. Barlow's Report to the Directors of the London and Birmingham railway.
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THE PENNir POSTAGE SYSTEM.

The great interest that this system, recently put into operation in En|,

land, is calling forth both there and on the Continent, renders it somewhat

surprising that so little has been said about it in our own country. We
have every reason to believe that the peculiar advantages resulting from it

might with suitable modifications in the plan, be secured on its adoption in

the United States. It has been thought by some, that there are sufficient

reasons for its failure in this country, however successful it may be in

England. We propose at present, to make some remarks upon what we
consider as defective or improper in the English system, and next to answer

such objections to the experiment with us, as appear most worthy of consid*

eration.

It is needless to describe all the details of Rowland Hill's penny postage

bill, or its modified form now in operation, these are of course, familiar to

our readers. The chief peculiarities are. Firstly—the reduction of the

postage to a sum so small, one penny Sterling, as to greatly increase the

number of letters circulated—the charge for letters to any part of the King-

dom being the same. Secondly—the adoption of such arrangements as

shall insure the payment in advance of all letters. It is supposed that the

increased revenue from the greater number of letters, from the abolition of

the franking privilege (which has hitherto been very extensive,) and from

the prevention of all loss by dead letters, will more than counterbalance the

diminution in the charge.

Simple and beautiful as this plai: is in its outline, It has not been easy

to carry into practice until encumbered with certain provisions and ar-

rangements, which in our humble opinion materially detract from the

grand object and excellence of the system—its perfect simplicity. The

weight of the letter is no longer confined to the former limit (one ounce)

but is allowed to go to sixteen ounces, an additional charge being made for

17



-
•<<.

130 • Editorial
.y

each extra ounce, and hence the necessity of weighing every letter beyond

a certain weight. This provision has called into being a whole host of in-

ventions, under the name of letter balances, some of them simple and accu-

rate enough in operation, but all troublesome, in that they have to be used

at all. We hope, in the event of an experiment on this side the Atlantic,

» that the ingenuity of our mechanics may be spared this test.

In order to secure the advance payment of letters, an envelope is used

bearing certain authorised marks, etc., which en velopesare sold wholesale to

stationers or others, by the post office, at one penny a piece, and thus the

revenue is received in cash, some time in advance, and in large sums at

once, dispensing in this manner with the services of many clerks.

This envelope is a somewhat lozenge shaped piece of paper folding*

but once over the letter and meeting with its four points where the wafer is

to be attached on the back. The face is nearly covered with a design,

which as a work of art, has rather humble pretensions. This is covered

by several stamps and letters or numbers which are to be frequently chan-

ged, and upon it is likewise the address. We saw one not long since, and

turned it over frequently, and did not notice, what we afterwards remem-

bered was to be wrought into the envelope, sundry silken lines in the sub-

stance of the paper, but which were said greatly to resemble ordinary faint

lines—being perfectly straight. On returning to the specimen we had ex-

amined, sure enough, there they were but not easily to be distinguished

from ordinary faint lines, save by the touch, which showed them to be in

the body of the paper.

These changes in the system have introduced several curious, and some

of them sufficiently ludicrous practices. The extension of the weight of

letters to sixteen ounces, has brought strange things into the letter bags.

We learn from an article in the Mechanics' Magazine, that amons" them,

were goosehery bushes^ monstrous cucumbers^ small models of steam en'

gines and leeches. It further seems to have been found necessary to cau-

tion the public by an official notice, to be careful in enclosing glass bottles,

and that a post-man has been indicted for stealing a watch out of a letter.

It is almost needless to say that any regulation allowing of or encouraging

such fantastical enclosures, does not appear to have been contemplated in

the original plan, and should be banished from any judicious trial of the

system with us.

The sale of envelopes by stationers has led to the following device. A
respectable dealer offers for sale by the quantity, envelopes at three far-

things each, for which he has paid the post office one penny apiece—or at

a loss of one-fourth. The secret is this, the inside of the envelope contains

an advertisement of certain articles for sale by the same dealer. A more

excellent plan for an advertisement could hardly be found, as at least two

persons are almost sure to read each one. It would be profitable even to

give them away when used as a medium for advertising.

Th« attentive consideration of the difficulties under which our transat-
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lantic brethren labor in the introduction of this system, may prove useful
*

to us when we enter upon the experiment—at any rate we can draw upon

their experience for answers to any objections against the system itself.

In the first place the most reasonable objection appears to be this, that the :

great extent of country in the United States, will render the cost of trans-

porting letters so great, that a reduced postage will not cover the expenses of

the department. To this it may be answered that the average distance of ,:

transportation bears no sort of relation to the surface of country, and will

not in fact greatly exceed that existing in Great Britain. We think we are

within bounds when we say that more than three-fourths of the letters leav-

ing the city of New York, go no farther than Boston, Albany, Philadel-

phia or Baltimore. It cannot be conceived that the expenses on these let-

ters, even under the present system will amount to two cents apiece, and

when the improved plan is introduced a large portion of the individual

trouble bestowed upon each letter will be very greatly diminished. la

this event and with the increased circulation we may reasonably consider

that these three-fourths will more than pay the cost of the remaining fourth

even were the average distance as far as New Orleans. At present it is

expected that the profits on short and heavy routes, will pay for the longer

and less profitable. Again, it is to be remembered that when the expense

of marking, charging and collecting on each letter is entirely done away
with, letters will approximate more nearly to common freight, and it will

readily be acknowledged that the charge of two cents per letter, will pay

well enough on short routes, to cover any deficits from those of excessive ^

length. It has never been considered desirable that the post office depart-

ment should more than pay its expenses—the idea of making it a source of

revenue, is preposterous—we had almost said.

The method of securing payment in advance, is considered as liable to

many objections, the opportunity for forgery being thought very great.

There are also those who think, that the many who are ever more mindful

of names than things, would find their feelings so shocked by the idea of

a stamp as to oppose a system introducing stamped paper and to visit upon

its authors condign punishment. We propose to avoid this difficulty by

the use of the word "Frank" a term by which no freeman^ s prejudices

need be excited.

The use of adhesive franks, as proposed on in the original plan, strikes

us as preferable to the envelope now in use in England.

Whatever method is adopted, the danger of forgery is not so great as

is imagined. There is much more danger of bank notes being imitated

because these are worth more, and yet the loss by counterfeiting is very

small. In the case in point, however, the immense practice acquired in

handling letters would give such a facility in detecting impositions as to

render any loss by them almost impossible. We all know with how much

readiness a receiving teller will detect a counterfeit, and there is no reason

why a still greater degree of expertness might not be attained in the post
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office. The public will in all cases be safe from fraud by purchasing only

from respectable dealers. In fact we consider the 4'fficuhy of deception

and the certainty of detection to be so great, as to render the multiplication

of checks unnecessary.

Another plan has occurred to us, by which the difficulty might be re-

moved. Let there be issued a 2 cent silver coin, passable as ordinary cur-

rency, and let this coin be attached by wax, or otherwise to each letter when

thrown into the box. It is obvious, that without any charge for preparing

envelopes or franks, the department receives payment in advance, in actu-

al money and all that remains to be done is to remove it from the letter

when examined. We confess that there are some difficulties attendant upon

this plan, but they are such as could soon be overcome. The coin might,

indeed, be a 2^ cent piece, or a quarter dime. A friend at our elbow, holding

up to us one of the English " adhesive stamps" suggests the immeasurable

superiority of a genuine "specie, hard money" currency, to "shin plas-

ters" of any kind. : ^'^ ^ V

We believe that we have answered the chief objections to the penny

postage system—but we cannot conclude our remarks without adding

one advantage to the many and obvious benefits so frequently canvass-

ed. We allude to the moral of the system. It is calculated to extend and

continue friendships which under the present high rates of postage, are suf-

fered to languish ; it will become the means of associating the citizens of

our country in close fellowship, promoting kindly feeling and doing away

with- sectional prejudice—it is in fact, offering to many of our citizens, a

new sense—the hitherto unattainable means of communicating with friends

at a distance.

The larger portion of letters now circulated, are sent by business men

;

but the reduction of the expense, would encourage intercommunication be-

tween those who have no worse reasons and may be, greater abilities to

render others benefit by their letters. The rich will write more, and the

poor still more, in proportion to their present correspondence. We know
that many in their utilitarian views of matters and things will be inclined

to dispise, and perhaps ridicule this last argument, but if such there are,

they may laugh as much as they please—we candidly confess ourselves

philanthropic enough to rejoice at the thought of the pleasure that will be

afforded to thousands of hearts, by the introduction into our country of the

^* Penny postage system.^^

Errata.— In our last number, the notice of Bedwell's gauge is con-

fused by several errors. Page 1 05, line 1 1 from bottom, for •' air pressure

gauge," read "air pump gauge;" line 8 from bottom, for "three inches,'*

read " thirty-one inches."

Pennsylvania and Ohio Cross Cut Canal.—The completion of

this important work was celebrated with appropriate ceremonials on the

4th inst. by the citizens of Pennsylvania and Ohio. This canal runs from
Beaver, Pa., on the Ohio river, to Akron, on the Ohio State Canal which
connects Lake Erie with the Ohio river.
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For the American Railroad Jowtwii and Mechanics' Magaiine.

Mr. Editor:— In turning over several works on the steam engine, for

the purpose of ascertaining the precise amount of power derived from using

steam of any given pressure on the " cut off" or expansive principl e

have been surprized at the meagre details on this point. The only calcu-

lation I have found, is in a paper on the Cornish engines, which has sever-

al times been alluded to in your Journal. This calculation, however,

seems to me to be erroneous, and although the mistake is not very great,

yet it is proper enough to extirpate all error from calculations on this im-

portant subject. It seems to me that the matter is very plain, and how a

mistake can have occurred does not easily appear. Permit me to explain

my views of the question, and if I should be wrong, no one would be more

happy to have the error pointed out than myself.

Let us in the first place examine into the subject, and then look at the

quotation referred to.

Suppose steam of 10 pounds enters the cylinder, and is cut off at half

stroke. Required the average pressure for the whole stroke. The follow-

ing diagram will represent the pressure of the steam at different parts of

the stroke, supposing A and B to be the ends of the cylinder.

A I B
average pressure for 1st half I average pressure for 2nd half I

Thus the pressure is 10 pounds for the first half, and this same steam ex-

panding to double its volume wheo it fills the cylinder, the pressure of 5

pounds is arrived at when the steam fills the whole cylinder, and only then,

the average for the last half will therefore be 7 5 pounds, and the mean

of the whole stroke (lO-f-7 5)1=8-75 lbs. Now the calculation adop-

ted in the paper mentioned above, and for all I know, the one generally

used would be (10+5)^=75 lbs. making a difference of one pound and a

quarter or 12^ percent, of the original pressure. i.; - v /^

. . Let us now turn to the paragraph above mentioned. It is as follows :

" Now supposing the admission of steam was cut off when the piston

had travelled one-sixth of its stroke, the operation of its expansion, and the

pressure at different stages, and mean pressure of the whole, will be seen

by the following table. - - ^ --; *^

^' lbs. pres, per sq. in.

During -J-th of the stroke dense steam was admitted at a pressure of 17-25

At fth of the stroke the steam had expanded to twice its volume
and the pressure was reduced to

At ith of the stroke, three times,

At fth of the stroke, four times.

At fth of the stroke, five times, '

i:u! 5

At |th of the stroke, six times, ?'
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take as he uses the word " During" and next " At," showing a perfectlyi

correct statement but erroneous reasoning, therefrom. The diagram which

follows will show the state of the case.

i f ? f I f

av. pres.

• 17 25

av, pres.

12 93

av. pres.

718
av. pres.

503
av. pres.

3-88

av. pres.

316
1725 17-25 8-62 575 431 3 45 237

By taking the mean of these several average pressures, it will be

found to be 8'24, giving 12 lb, more than the pressure calculated in the

paper.

I feel the great necessity of caution, in pronouncing this to be an error,

because it would appear from some remarks of the writer that Watt had

made the same mistake, and he certainly would not be likely to fall into

error. Not having access to his own calculations, however, lam inclined

to think that he has been misquoted.

The true mode of calculating, then, is, to obtain the average pressure of

each portion of the length of stroke, and then take the mean of the quanti-

ties thus obtained. The process at first appears rather complicated, but the

following rule, it is believed will simplify it as much as possible.

Rule.—Find the pressure of the steam at each fraction of the length

(as in the case above at 0, j, to |,) add the first and last together, divide by

two and add this quotient to the sum of the remaining numbers. This !

sum divided by the number of parts (6 in the case above,) will give the true

average.
\

The importance of a true expression of the power when steam is used

expansively, renders it somewhat remarkable that no notice should before

have been made of this error. As I said before, if any of your readers can

prove that I am wrong I should be most happy to acknowledge myself so,

if the true solution is given by any one else. , ->; v'v.ii : 11 /

To the Editors of the American Railroad Journal and Mechanics' Magazine*

It has long been known, that a fluid of any description running from aa r

orifice in a vessel, whether at the side or the bottom, into the atmosphere,

is more obstructed than it should be legitimately by the mere pressure of

the latter. It also is known, that if this fluid thus issuing is made to pass

through an abconic tube— the outer end being the largest, it will leave the

vessel in greater abundance than it ought to do, pursuant to the laws of

falling bodies. Newton made experiments upon those facts, but he did n(^ .

perceive the cause. Nor has that cause ever been given. I have recently

discovered it. Nor is it very occult. It is to be found in the elasticity of

the atmosphere, I have made a drawing to demonstrate this, but could

not stop there, and do what I considered to be justice to myself and the

subject ; for, in turning over the pages of the American and Franklin

Journals of Science, I found many instances where the same principle was

involved, while the writer of the article in which it was so, knew nothing

about it. My remarks upon these articles extended my own to about twea<
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ty pages, and too far for this Journal and perhaps too far any one. I am
therefore under the painful necessity of leaving the dynamicians of the

age to tell us how it is that the elasticity of the air opperates against the

spouting fluid in the one case, and in favor of it in other.

It is said that the velocity of any wave is equal to that which a body j

would acquire in falling through half the depth of the fluid in which such

wave is found, but I have not seen the demonstration, and do not succeed

in perciving the truth of the proposition. I wish it could appear in some

of our scientific Journals. * * . -. v ;--

It is known that the first or perhaps the second tide after the syzygy is

greater than is that which occurs at the time of this conjunction or oppo-

sition of the sun and moon ; and in explanation of this phenomeny we
are told in general terms that the tide we have one day was raised the day

previous. But this is not strictly true. The expression conveys a wrong

idea ; but to show what is correct in this case would require more dia-

grams than would be suitable for this Journal. This point, then, I must

leaveto dynamicians.
"''' It is said there is no lunar tide at the Sandwich Islands. Let us know

for a certainty whether the fact is so or not—and then we shall be in sea-

son to attempt to assign the eause.

Alterations for the synopsy of Botany which appeared in the last num-

ber of this Journal. Immediately above Nomastephanies insert Cortica-

lutas, dirca
;
and above Nomexogenes, insert Sacarinarbors, maple. The

Endogenas are thus arranged; 1st the Palmates, and 2nd the Musaies,

which are spathate; 3d the Nomendogenas which include all that have a

corol distinct from the calyce; 4lh the Liliates will embrace those except

the orchidates whose calyce and corol are confounded; 5th the Orchi-

dates, will consist of the labiates; 6th the Cormocockles, scTewstem, and ,

7th Typhates have a spadica without a spathe, but they are easily distin-

guished from each other; 8th, the j4.rwmz/e5 have a spadica and spathe;

9th, the Helosites, or belanophors ; 10th, the Juncaginates ; 11th, the

Fluvials and i2th, the Pisliates are all easily distinguished from the oth-

ers ; and these groupes may be spoken of as primary ones without any

confusion, because neither is included in any other one
;
and thus we shall

have sixty-Jive classes of vegetals proper. And to the question, should it

be asked, why we do not make every natural order of botanists a class, our

answer is, we cannot distinguish them by any obvious character to the com-

mon observer. The Vlmutes and Tiliates, would be the next ones, that

we should attempt to distinguish, but we leave them for the present.

Say of the Artocarpics, that they are Apogynandrous and sometimes

Alophytandrous. ^.

,

Of the Spermagonics, that they are occasionally Alophytandrous. This^

remember is said of the plants. Of the Stamins, we should say, they are ^

Alophytous, Apogynous, Apogynautophytous, etc. This last term you will

say is long; but it is no more so than Monoecious-diclinous, for which it is
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substituted ; and besides, the old terms which you will perceive I have laid

aside, are applicable not to the plant nor even to the stamins alone, but on^y

to the stamins and pistils taken together as one entire group. By adopting

these terms 1 have carried out the nomenclature which botanists have al-

ready adopted ; so that stamins are now Hypogynous, Prigynous, Epigy-

nous, Apogynous ; and the plants are Syngynanders, Apogynanders, (po-

lygamous) Allophytanders and Apogynautophytanders. This term is no

longer, and more euphonous, than is unconstitutionality.

Say that the stamins of the Malvates and the anthers of the Composites

are Synemenous^ and that the Malvates themselves are Synemenandrous

and the Composites Synemenantherous. The old terms are all a disgrace

to botany, and an outrage upon the Greek language.

Oliver Smith.

For the American Railroad Journal and Mechanics' Magazine. ' ^
'"

I have waited for several weeks, since the communication on page 4, in

order to hear all that others might say on the subject of " Crank Motion.^'

As there appears to be a cessation on their part I will proceed, and endeavor

to sustain the positions taken in my former article, page 324.

From the communication page 4, it will be seen that the author has yield-

ed the point in dispute and now grams that there is no loss from the crank

except extra friction. „ . A : -*i-^ - ^-.•; i . .. ^-J'v^, k. ;. >] V ^i
- •• ^

~

There would be no need of referring to his paper, except that from his

peculiar style it might appear that I had made a gratuitous attack upon

one who always thought with myself. I shall not however undertake to

refute any of his positions since he allows the main point; but merely sug-

gest a few questions for the reader's consideration, and at the same time re-

quest him to examine my remarks as well as the comments, in case the au-

thor should favor us with another critique. ' • - ^ * ''-*

1. Why is the author " particularly called upon" and •' strictly required"

to answer communications on the theory of the Crank, because he has vixii-

iexi on Locomotives? '" '
2. Why does he suppose his works on the locomotive to be the objects of

attack when no one but himself has referred to them?

3. Why does he say respecting myself " which I presume he finds ne-

cessary to support the vagary of a perpetuum mobile into which he had

sophisticated himself," when I used the acknowledged impossibility of a

perpetual motion, to prove his views erroneous, as they led directly to this

result? .r?/'-.'-*;"^-'.*; 'v-)."^-- •:.'

4. Why does he call my expression " p^'P sec. d" a "profound absur-

dity," and propose as a substitute "^=P cos. d ? Is he ready to maintain

the accuracy of his expression when applied to the thrust of a rafter or an

arch, and to say that as the roof or the arch flattens the thrust is diminished,

and when the angle </(="the angle of departure of the rod from the line

of the original direction of the power") becomes almost a right angle, and
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consequently the rafters or tlie arch nearly horizontal, thfen (the force

|?s= " the force in the direction of the rod," or in the case of a roof or an

arch) the diagonal thrust becomes almost nothing ?

,7 6. Can he show " a more wonderful affair than even a perpetual motion?"

6. Can he show a ''profound absurdity" in the conclusion that when
the angle d is nearly a right angle, "the force upon [of?] the piston would

be multiplied to an unlimited extent." Or in the case of an arch (suppo-

sing all the weight in the keystone to make the case precisely similar,) is

it absurd to say that the thrust becomes infinitely great as the arch is infi-

nitely near a straight line ? ' V .; - :.r . > : ' ; ;:.u n; ^

7. Can he show the necessity of " combining several connecting rods"

to increase a force already granted to be unlimited from the use of a single

one?

8. Can he show that a " power quite unlimited might be created''^ be-

cause the force becomes infinitely great when its virtual velocity becomes

infinitely small?

, 9. Can he show that under these circumstances "an animalcule might

be substituted for the gigantic power which men have hitherto found it ne-

cessary to employ? .

:
..- ; • --^Vi :,

- ;•-

.10. Can he show that p is a maximum at the dead points, and in all oth-

er positions always less than P? ... ,•;•;. ; >-.-;:^,

11. Can we call his unsupported objection to the proposition ^ K ^

' .• ': \ : V : : sin. c : R, an argument? v M .-> v-

12. Can he show the necessity of referring to his paper to prove that a

passing remark in mine was " mere assertion," when 1 stated distinctly

that "this practical demonstration is too long and intricate for the present

article?" "

' -'"^^
• ' •

" '"''-' -^' ^" '••:': •••- ^^' --^ '<^' ..••:--./; ^-•V: ^'

13. Can he inform us, how, without "calculation" but from "purely

numerical statements of the results of experiment," we can ascertain wheth-

er there be, or be not, a loss from the crank ?

14. Can he inform us. what are the "reserved privileges" of an indi-

vidual, who, when arguing a scientific pointy breakes through the rules of

debate, and resorts to personalities and harsh expressions? Or does he ex-

pect to cover his retreat from an untenable position, by using towards my-

self and others, such terms as " absurd estimate ; fallacious reasoning from

absurd premises; errant and gratuitous assertions; verbal sophistry; Vaga-

ry of a perpt'tuum mobile, into which he has sophisticated himself; very

little skill or very little caution^; profound absurdity ; more wonderful affair

than even a perpetual motion
;
of course chimerical, and the result of incof-

rect analysis; ca&tles airy; tilt Cluixotic; tumble into a promiscuous

chaos of cloud and vapor?" "'-'^r^-^ .-

15. Can he reconcile his present remark " that its effect." (i. e. the crank)

" was included with the utmost precision in the item friction," with the

whole tenor of his former communication, from which I need only extrac^

the followinj:. " For let it be observed that this resistance of an unloaded

13
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engine is incorrectly nsimed. when designated friction. It Is indeed a com?-

- pound result, including within it the effect of the crank ; and is in fact the

friction proper to all the rubbing parts of an engine, increased in the ratia

of loss from crank motion

?

• ' '- * -^>^'-
- ' '^'"'— ?'V:'-''

'

'

16. Finally.—Can he show that I have not put a fair construction on his

expressions, or that there is any discrepancy between this paper and

my former communication ? In his own eoramunication, can he show an

argument that is not an error ?

The next communication is on page 36.

In this the author by a different process arrives at the same point with

myself and shows that there is no theoretical loss from the crank. - It there-

fore requires no comment. .

In the third communication, page 66, the author objects to my views.

- He says:
:

_
. ;. '

.
' :

'i

•* If we could change a rotary motion into a straight motion without ap-

plying a straight motion we could accumulate power. But since this is

impracticable, and since a rottiry motion produced by a previous straight

motion causes a loss of as much useful power as the change from a rotary

motion into a straight motion will cause a gain of useful power, the loss

will balance the gain during the action of the machine, and there can

therefore be no accumulation of power
j
hence no chance of a perpetual

,*motion."
'

'
; - > v-n ;.

If we cause the crank to revolve by being attached to a drum, and this

drum to be moved by means of a cord acting on the circumference, and to

which the power is applied, we convert a rectilinear into a circular mo-

tion without loss. If we then, by means of the crank convert this circular

/into a rectilinear motion, we gain power according to the above hypothe-

. sis. We have therefore a gain without a loss ; and the effect must be

greater than the cause, which is impossible.

Again. " The principle I contend for is, that when a body has received

an impulse of motion, this impulse will continue to operate in the same di-

= rection unless the course of motion is checked" [changed ?] " and if then the

force of the impulse be not allowed to develope itselffreely, the momentum
of the impulse will lose some power."

;

•'.

J
' :-

i

I have substituted changed (or "checked" which I presume has been

used as its synonyme for if construed strictly it would be a petilio principii^

since no one can deny but that if the motion be checked, there will be a
'

loss.
'•'

-
" :^ "/ .''

,. (-'.^- •.•'';'
••V- .; .^•^'••Vi :

'. f.-r--r-J.-'. >'

Now I not only deny that there must necessarily be a loss when a recti-

linear is converted into a circular motion, but I assert that the curve may be

of any description, and even that the motion may be angular without a loss

» of power or momentum, or a consumption of the power of the diverting

force.

If the diverting force be constant, the motion will be curved, but if inter-

mitted it will be angular. It makes no difference whether this force act



\M

Communications. ^'': ^
i J ' 139

Hiternally by attraction as in the case of gravity or of a body attached to a

string and revolving around a centre ; or whether externally by refulsion

as in the case of a surface of different directions whether curved or angu-

lar, supposing it to remain fixed. ' ^ ^ . / 1 r .. , .: •-.>

For take the extreme case of a hard body striking a plane nearly at right

•ngles
;

its new ciireclion mnst be that of the plane, for the body not being

elastic it has within itself no resilience that would cause it to leave the

plane, and the plane itself being fixed, cannot throw it off The angle

formed by the course of the body would therefore be nearly a right angle,

but still there would be no loss of power. For, whatever the force against

the plane, it is inert since no motion is communicated, consequently the

plane receives no momentum. Since power or momentum can not be abso-

lutely lost, we must find it somewhere, and since the plane receives none, it

must remain undiminished in the moving body. Thus, the plane effects this

change without loss to the moving body. But the plane itself does not

move, therefore no power is expended by the diverting force. ':'r---'-r^-'-^-''-

This case includes that of curves. In ordinary practice we cannot

prove this to be strictly the case, for we cannot find resistances that are

positively fixed, and without friction, nor bodies that will not alter their

form. But in the case of the heavenly bodies these natural obstacles do not

interfere, and in their undiminished average velocities we have a practical

demonstration that the initial momentum is not lost by a change of direc*

Again: The anthor objects to the proportion. ': ' : i ' ;;^ ^ '^:v
.

.

• ^>. :V.'^/'-.. '-r - V ; V : : sin c : R ... . '--.i' ^-:-' '':: -C'' -

and says, " It will be agreed on that the respective velocities of the prime

mover, and of the crank pin, are as the Sjpaces through which they have ac-

tually moved."

I can by no means agree to this proposition. When the prime mover

has a uniform velocity the crank pin moves with every velocity from infi-
;

nitely great, diminishing constantly to unity. This being the case, the

average velocity of the pin must at every position of the pin, (in the first and

third, while the reverse is the case in the second and fourth quadrant) have \^

been greater than at the moment we would compare their respective veloci-

ties. These respective velocities are not as the spaces through which they

have moved, but through which they are moving for an instant, and are -

constantly changing, and as I maintain are correctly expressed by the pro- •

portion to which the gentleman objects. ':
; ; , : s: \s ^ ;

.'•
"I' ..

Refer to the diagram, page 826, hst volume. The pin being at P, its

<lirection for the moment is DP. Had its direction from the commencement

lieen the same, it would have moved from D to P, while the power actiii|f ;.

in parallel lines would have descended from D to A. Therefore,

V : t? :: DA: DP or j

V : » : : sin c : H
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That the pin does not actually move from D to P is a matter of no conse-

quence since it is not spaces but proportions that we are seeking. .

, Again, I can not grant as a legitimate conclusion from the above thai

<• the following should also be right. ,....; —
'- Versin c : arc c : : sin c : R" . -^<^ :;v

since neither the versin nor the arc have any relation to the proportion I

have used, nor yet to the respective velocities ; as I have already shown.

But what are we to understand from the remarks on this proportion ta-

ken in connexion with the two above it on the same pa?e?
,

As I i^nderstand the gentleman he says the following is correct: '

Y 'I V : : sin verse c : arc c 1 . .

but subsequently he says that '• the verse sine can bear no definite relation

to an arc." Does he then mean that the respective velocities of the prime

mover and of the crank pin can have no definite relation to each other?

This I think must be the conclusion.
J

But I deny the accuracy of the last proportion; for when V is constant

V is infinitely great at the moment it has passed the dead point. There-

fore the arc c must at times be infinitely greater than the ver sin c. As
this is never the case the proportion can not be correct. Consequently the

reductio ad absurdum fails for want of premises, and my positive demonstra-

tion remains untouched,
.r* . ' . i: -I . .

'

I thus come to the conclusion that whether the position I have taken re-

specting the crank, be true or false, nothing has yet appeared that convicts

ipne of error.

Yours respectfully*

B. Aycrigo.

PARLIAMENTARY RULES.

In all deliberative assemblies, a presiding officer is found necessary to

preserve order among the disputants and prevent their resorting to person-

alities and irritating expressions.

It appears to me that the same arrangement is necessary in a journal in

which arguments are carried on in print. The editor should perform the

duties of moderator, and all objectionable articles should be returned to their

authors until so modified as to be strictly in accordance with parliamentary

.Jfules. ^,-; ,;..,. ^ ..... :\. /•,:r:.v:V;.\-_^ -v-v^-c ,::,;*;-::)- V. ;.

Error and truth are the only questions of importance to the public, and

to them it mjakes mo difference whether promulgated by a Newton ar an

^diot. ^---••.-.i^;v.:'.v--V-'^.'- -v.^ .-.;

That one writer objects to the investigations of another is no ground of

ill feeling between the individuals. The best mathematicians sometimes

commit errors, and a " fool may now and then be right by chance." But

whatever a\^riter may/ec/, I think that no one should be allowed to use

lUQh expressions a3 "absurd premises," "absurd estimivte" ^^profouod
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absurdity," &c. &c. If he can let hitn prove an error, and if the error be

really absurd the reader can apply the epithet without seeing it in print
,

^:•Y.^'
'''"- ^'''':^{'-''-;'- -' </ ' Yours respectfully, //:^-;"^'

,

*

',.'' --' •^- - •

'
-^ •'

•
' ^.-^ B. Aycriog.

- In regard to the foregoing remarks we have a few words to say for our-

selves. It is a delicate matter to interfere with the communications of

correspondents, yet this would never deter us from doing our duty in ex-

punging expressions evidently improper, but then the difficulty lies in de-

fining wherein impropriety exists. In the case before us, however, the

truth is, that relying upon the courtesy of the parties concerned we never

bestowed that care upon the articles when received, which the present turn

of the discussion shows to have been really necessary. We recollect

with great pleasure one case, in which a timely arrest of a hasty but un-

warranted personality, brought the parties to a mutual understanding, con-

vinced those in error, and brought about a personal acquaintance.

There has always been a slight difference of opinion with the proprie-

tors in regard to the line of demarcation, but none whatever as regards ab-

solute personal abuse ; if such has ever crept in, it has been by one of the

thousand accidents by which, in the management of a periodical, things aie

said^nd done unintentionally, and sometimes without the knowledge of the

conductors.

Col. Aycrigg deserves our thanks for keeping his temper after feeling

himself agrieved, but we are very sorry that he or any one else who t&a

maintain such a good natured bearing, should have been deterred from en-

tering into a discussion which that very good nature might have softened

into a friendly exchange of sentiments. ,;"=•'
' - ^*' /; '

^V'^
'

' American Engines in England.—We are glad to learn that American .

mechanical genius is appreciated in England, and that for the immense
amount of railroad iron which the United States has received from Great
Britain, the latter country is receiving from the former, in part payment,

many excellent locomotive steam engines for her own railroads. The sub-

joined is part of a letter from a friend in Liverpool, written on the 3d of

June:

In answer to your inquiries as to the locomotives shipped to this country^

by your enterprising citizen, William Norris, under contract with some of

our railroad companies, I am happy to say that they have succeeded to ad-

miration. Some delay arose in testing some of them, arising from the cir-

cumstance of his head engineer, or manager, on this side the water, having,

on two occasions been detained on the continent, by Mr. Norris' business

there, longer than he calculated on ; and nothing could be done in the trials

of the engines in his absence. Every thing has resulted very satisfactori-

ly, and all his engines have been promptly paid for, except the last, which
was shipped in April, and is of the largest class, which is now on trial

—

and his agent tells me that the trial is nearly completed to perfect satisfaction

—and which the company will pay for in less than ten days. I am further

informed that all of Mr. Norris's engines give perfect satisfaction, and that

orders have recently been sent him for four additional ones.

:*'

f^ • ^w..^ 'J
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RESISTANCE TO RAILWAY TRAINS.

—

Dr. Larducr recently delivered a
course of Lectures " On the resistance of railway trains, the effects of

t
' gradients, and the general economy of steam powerJ^

.*''"- :-''l"/" Lecture I.
'; '\

' .

Dr. Lardner commenced by observing, that it was a strong example of

the manner in which practical matters were conducted in this country, that

they had been now ten years, with all the extraordinary effects of railways

passing under their notice, stimulating their attention and calling up the

wonder of all parts of Europe, and yet to this hour the general problem,
the solution of which was the actual amount of resistance to rail way trains,

might be considered to remain, so far as the engineering profession was
concerned, without solution. .: ^- ' >"^:^'; ' • . ' 4 :^;^

It was not till a very recent period that, even on common roads, the

amount of this resistance had been made the subject of inquiry. An instru-

ment, had, however, been invented by Mr. M'Neil, the engineer, who had
instituted experiments to ascertain the actual resistance on turnpike roads,

which he had found to be about one thirtieth part of the load. Now the

principle was equally applicable to common roads as to railways, that the

resistance would be diminished in the proportion in which they enlarged

the wheel ; but when they increased the size, they also increased the weight,

so that there was a practical limit to the diminishing of resistance in this

manner. The average resistance which a load placed on a railway afford-

ed to the tractive power, was intimately connected with the principle upon
which railways themselves were constructed ; and this connection had been
largely acted upon by the legislature in inquiries concerning contested rail-

way bills. It had been assumed in parliament that an engine might be ex-

pected to pull a load, with all the necessary expedition, up an inclined plane,

provided that inclined plane offered not more than double the resistance

which an engine had opposed to it on a level. That had been laid down
and acted on in parliament as a species of standing order. The principle

acted upon was, that the resistance upon a level would be about 91bs. a ton,

and, consequently, an inclination which resisted 1 in 250, was an inclina-

tion up which the engine might be expected to work with a full speed.

Upon this principle the sections of all the railways in the country had been

laid. But the fact was, that the resistance depended upon entirely diffe-

rent principles. In the inquiries which took place, no one ever hinted that

the resistance depended upon the speed—no one suspected for a moment
that there was more resistance at thiny miles an hour than at one mile an
hour. He was quite sure that many would be perfectly astonished at this

statement, but it was a fact established by abundant evidence, and innume-

rable experiments made by philosophers at different times and in different

countries, that resistance depended upon friction, and did not depend upon
Speed; that so far as resistance to any degree depends upon the fric-

tion of the axles upon their bearings, or the rolling motion of the ties upon
the road, it was demonstrable that the resistance was the same at all speeds

whatever, whether twenty, thirty, forty, or fifty miles an hour. Never sup-

posing that there was any other cause, they at once assumed that resistance,

at all speeds, was either actually or nearly the same. This was the source

of the error.

One of the standing orders of parliament was, that whenever a railway '

had a curve, with a radius of less than a mile, the committee must make a

special report of such a curve, upon the supposition that it was attended with

increased resistance or danger. The popular idea was, that when the

wheels got to the curve, the outer flange of the wheel mounted upon the

nil, by the conical form of the tyre, while the other fell from off the rail
\
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thus the one wheel acquired a diameter virtually greater than the other
;

that, theiefore, one revolution of the outer wheel, having a virtually great-

er diamater, would carry it over a greater space than one revolution of the

inner wheel ; and that the two things would accommodate each other so

that the outer wheel gets over a larger portion of the rail, while the inner

wheel, being virtually smaller, gets over a smaller space, and that in this

way the cone of the wheel accomplished the thing. Never was there a
more consumate mechanical blunder. The fact was, the cone had nothing
to do with the traversing of the carriage round the curve ; and it was en-

tirely the mechanical action of the flange pressing on the rails.

He had alluded to one or more circumstances connected with the practi-

cable and probable speed likely to be attained on railways, and the means
by which that speed might be attained. Since the great questions which
had been agitated respecting the effect which an increased witdth of rails

would have on railway transit, and the effect which very large drawing
wheels, of great diameter, would have on certain railways, the question of

very vastly increased speed had acquired considerable interest. Very re-

cently, two experiments had been made, attended with most surprising re-

sults. One was the case of the Monmouth express. A despatch was car-

ried from Twyford, to London on the Great Western railway, a distance of

thirty miles, in thirty-five minutes. This distance was traversed very fa-

vorably, and being subject to less of those casual interruptions to which a

longer trip would be liable, it was performed at the rate of six miles in se-

ven minutes, or six-sevenths of a mile in one minute, or 360-7ths of a mile'

(very nearly 51J miles,) an hour. He had experimented on speed very
largely on most of the railways of the country, and he had never personal-

ly witnessed that speed. The evaporating power of those engines was en-

ormous. Another performance, which he had ascertained since he arrived

in this neighborhood, showed that great as the one just mentioned, they
must not ascribe it to any peculiar circumstance attending the large engines

and wide gauge of the Great Western railway. An express was despatch-

ed some time since from Liverpool to Birmingham, and its speed was stat-

ed in the papers. One engine, with its tender, went from Liverpool, or ra-

ther from the top of the tunnel at Edge Hill, to Birmingham, in two hours
and thirty-five minutes. But he had inquired into the circumstances of that

trip, and it appeared that the time the engine was actually in motion, after

deducting a variety of stoppages, was only one hour and fifty minutes, in

traversing ninety-seven miles. The feat on the Great Western was per-

formed on a dead level, while, on the Grand Junction, the engine first en-

countered the Whiston incline, where the line rises 1 in 96 for a mile and
a half; and after passing Crewe, it encountered a plane of three miles to

the Madeley summit, rising 20 feet a mile, succeeded by another plane, for

three miles more, rising 30 feet a mile; yet, with all these impediments,
it performed the ninety-seven miles in one hour and fifty minutes, or 110
minutes; consequently the distance traversed in each minute was 97 divid-

ed by 1 10, or 52|^, nearly 53 miles an hour- -a speed which, he confessed,

if he had not evidence of it, he could scarcely have believed to be within
the bounds of mechanical possibility. The engine which performed this

feat, had driving wheels of 5^ feet diameter; their circumference would be

17^ feet. Taking the speed at 53 miles an hour, it was within a very mi-
nute fraction of 80 feet in a second of time. This was not the greatest speed
of the engine, but the average speed spread over 97 miles, and there could
ba but little doubt that it could have exceeded sixty miles an hour during a
considerable portion of the distance. Dr. Lardner concluded by saying,
•' there was as yet nothing to satisfy us that a much greater speed was at-
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tainable by the adoption of the very large scale or gauge of railway which
had been thought desirable by those who were interested in the Great

Western Line."

'.. ^.:' .; •;:;
-

.

:...' ';;;J-,:.. LeCTURK II.'..;- v.r > ._^-',';-J- ^-,...4^

•: In this lecture the Doctor directed attention to a remarkable line of dis-

tinction which existed between inclinations upon railways of different kinds.

If, for instance, they had a gradient which would fall at the rate of one foot

in a thousand, the train would not roll down, because the gravitation would
be insufficient to overcome the mechanical resistance. But suppose the

acclivity were increased, so that the gravitation would just balance the fric-

tion, that inclination would be what in mechanics was called the angle of

repose. The amount of this inclination had been made the subject of much
dispute ; but it had been generally assumed that it had been at the rate of

1 in 250, or at the rate of about twenty feet in the mile. Any inclination

greater than this would cause the train to move down spontaneously; and
it had been assumed in railway investigations before committees of parlia-

ment, that the train, under such circumstances, would double its velocity

every second of time. The inevitable conclusion to be drawn from this

was, that if they had a steep inclined plane of sufficient length, the conse-

quence would be an indefinite increase of speed, till they had actually ac-

quired a velocity of lOUO miles an hour. Now, they would after this hard-

ly credit the results which actual experiment gave. Nothing could be ea-

sier than the problem to determine the actual resistance from the motion of

trains on railways, because it was a matterof easy mathematical calculation

to predict what the velocity acquired at the end of the first minute would
be, and, according to the rule laid down, that it would be twice as great at

the end of the second minute, and so on. By comparing this with the velo-

city the train actually acquired, the comparison would furnish them with

an easy clue. Upon thi.s principle. Dr. Lardner had proceded in a series

of experiments made on the Whiston Plane, which has a fall of 1 in 96.

They had four coaches, the gross weight of which was 15^ tons, and these

coaches were propelled along the summit level to the brink of the plane,

until a velocity of 29 miles an hour was given to them, and then the en-

gine was detached, leaving them to move down. By means of stakes plac-

ed on the side of the line, they were enabled to register the length of time .

it took to descend every successive 110 yards. They commenced their de-

scent from the summit of the plane at a velocity of nearly thirty miles an
hour, which, in a very short space of time, increased to 31 ^ miles an hour,

and then they found that gravity could do no more for them. Instead ofgo-
;

ing at the frightful velocity anticipated by parliament, they found they got

into the most uniform rate of motion at the third or fourth stake, after which -

there was no increase of velocity whatsoever; and at this uniform motion
i^

they continued to descend till they reached the end of the plane. They?,

submitted this experiment to all possible tests, by increasing the weig^ht of T

the carriages to 18 tons, but it only gave them an increased velocity at

starting of 33| miles, the train descending at a uniform speed the remain-
i'

der of the distance.

Upon these experiments Dr. Lardner proceeded to remark—"There is

an important thing connected with this, which I will briefly explain to you.

The force that moves the train down an inclined plane is, as you will see,

the gravitation of the weight of the train down the plane. This gravitation

vvrould, until altogether balanced by sbme resisting force, acquire an accel-

erated motion. So long as the resistance to the descending train is less
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than thfe gravitation down the plane, so long will the excess of gravitating

force down the plane produce an acceleration of velocity, be it more or less.

But as soon as the resistance becomes equal to the gravitating force, then
there will no longer be any acceleration : the train will no longer acquire

an increasing speed. On the other hand, it will not loose speed ; if it did,

then the inference would be, that the retarding force exceeded the gravita-

tion
; but they acquire an equilibrium, and as soon as the resisting force in-

creases to that point that it is exactly equal to the gravitation, then the mo-
tion is uniform. The inference we deduced, therefore, was this:—that at

31/y miles an hour, the gravitation of this train down the plan^of 1 in 96,

was equal to the resistance ; in other words that the lesistanceto that speed

was -^ part of the weight. And you will see that a necessary consequence

of this is, that a train of equal weight, placed on a level, and drawn along
a level at the same speed of 31| miles an hour, the resistance which it

would oppose to the moving power would be -^ part of the whole load.

Tliis alone will show you the extent of the error which these experiments
exposed

;
for the common notion before was, that the resistance in all cases

was -^^-^ part of the load, about 9 lbs pr tn, whereas it appeared that it was in

this case^ part of the load, or about 23 lbs pr tn. so that the engineer's esti-

mate would be in error to the inconceivable extent of mistaking resistance

of 23 lbs. for a resistance of 91bs per ton."

Dr. Lardner stated that he had tried similar experiments on the plane of

the Grand Junction Railway, which descends from Madeley towards Crewe,
at the rate of 1 in 177 for three miles ; afterwards descending at the rate of

i in 265, followed by another descent of 1 in 330. The coaches loaded at

18 tons were moved down this plane in exactly the same way, the wind be-

ing fair, and they got a velocity of 21j miles an hour, and with this veloci-

ty they continued to descend the three pl^es. On making inquiries of the

enffineman, he found that the steam was never cut off in descendinsr these

planes, so that, instead of accelerating the engines at a dangergous speed,

as was anticipated by the parliamentary committee, they were actually in-

sufficient to propel them at a sufficient speed for the work of the road.

The result of ail the experiments he made on the Madeley plane was, that

he never met with an instance of propelling trains down, with a fair wind,

at a speed of more than 23 miles an hour. From a comparison of the ex-

periments made at the Madeley and Whiston planes, Dr. Lardner said, " I

made a calculation, from which it appears that in the first experiment of the

two trains, that portion of the resistance which is due to friction amounted

to 96 lbs. only, while that which is due to the,atmosphere amounted 268
pounds. In the second experiment, with 18 tons, the portion of resistance

due to mechanical causes amounts to iOOlbs., while that which arises from

the atmosphere amounts to 321 lbs., at only 33 miles an hour. One of the

objections was, that the train was too light, and that no fair inference could

be drawn from four carriages. We, therefore tried trains of six and eieht

carriages. Several experiments were made down very steep planes—that

of Whiston bfing 1 in 96, and that of Sutton 1 in 89. In the first experi-

ment o! six carriages, the wind was against us. Down the plane of 1 in

89, we could not get more speed than 32-^ nnles an hour. At this speed the

resistance was equal to the gravitation. But with the wind favorable down
the same plane, we got 37} miles an hour, and a mean of these two would
be about 35 miles an hour. On the Whision plane, 1 in 96, with the wind

adverse to us, we only got 27j8_, or nearly 28 miles an hour, but with the

wind favorable, we got 34 miles an hour, the mean of these being about 31.

In both these cases, both on the Sutton and Whiston planes, you see the

evidertt effects of the wind. The mean of the two, in these cases, gives, oft

19
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a len ateep plane, a less velocity than on a steeper plane the mean dfi^ in the

other cases. It is remarkable, and very satisfactory in confirmation of the

former experiment, that we had six carriages in a calm descending the Sut-

ton plane, and what was oar uniform speed? 35^ miles an hour, the atmos-

phere being calm. In two other cases down the same plane, with adverse-

wind, we got a speed of 32^ miles an hour; with favorable wind, 37J miles^

the mean of which is 3^ miles ; so that in a calm we got a mean between

the speed with a favorable, and that with an adverse wind. All these har-

nonies in the results ave so many corroborations of the principle which they

developed* ;, v. ^ ' j^

Lecturk III.

In this lecture the Doctor explained a variety of exj^eriments made on

railways, id order to ascertain the source of resistance. He found that an

enlarged temporary frontage constructed with boards,- of probably double

the magnitude of the ordinary front of the train, caused an increase of resis-

tance. Seeing that the source of resistance, so far aa the air was concerned,

was not to be ascribed to the form or magnitude of the front, it next occur-

red to him to rnquire whether it might not arise from the general magnitude

of the train front, ends, lop and all. An experiment was made to test this;

a train of wagons was prepared with temporary sides and ends, so as to

represent for all practical purposes, a train of carriages, which was moved
from the summit of a series of inclined planes, by gravity, till it was brought
to rest ; it was next moved down with the high sides and ends laid flat on
the platform of the wagons, and the resuk was very remarkable. The
whole frontage ol the latter, including the wheels and every thing, a com-
plete transverse section of the wagons, measured 24 feet square, and with

the sides and ends up, so as to present a cross section, it amounted to near-

ly 48 square feet. The uniform velocity attained on a plane of 1 in 177,

without the sides up, was nearly 23 miles an hour ; whereas, with the

•ides up, it was or>ly 17, miles an hour
;
so that, as the resistance would be

in proportion to the square of the velocity, other things beiag the same^
Ihere would be a very considersble difference, due to that difTerence of velo-

city. Then, at the foot of the second plane, while the sides were down, an
undiminished velocity remained of 19| miles an hour, whereas, with the

sides up, it was reduced to 8^ miles an hour
;
so that a very extensive diffe-

rence was produced. They woukl see at once, that this was a very deci-

sive experiment to prove that the great source of resistance was to be found'

in the bulk, and not the mere section or the form, whether of the front or

the back of a train; but simply in the general bulk of the body carried

through the air. It was very likely to arise from the successive displace-

ments oi a quantity of the atmosphere equal to the bulk of the body ; or still

more probably, from the fact of the extensive sides of the train
; and indeed

there was little doubt that the magnitude of the sides had a very material
influence

;
for, if they consider what is going on m the body of air extend-

ing from either side of a train of coaches, they would soon see what a me-
chanical power must be exercised upon it. Thus, when a train is movino-
rapidly, the moving power had not only to pull the train on, bnt it had tc

drag a succession of columns of air, at different velocities, one outside the
other, to a considerable extent outside the train; and it did more, for it over-

came their friction one upon the other
; for as these columns of air were ar

different velocities, the one would be rubbing against the other; and all this-

the moving power had to encounter. This would go far to explain the
great magnitude of resistance found, and its entire discordance with any-

thing previously suspected.

Dr. Lardner r>ext proceeded to considierfhe practical bearings which the-
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^xperimertts be had detailed would have on the construction of railways.

From these experiments u two-fold fact was deducible : first, there was un-

questionably a great amount of resistance, and secondly, this resistance had
la material dependence on the velocity ; it diminished in a very rapid propor-

tion as the speed was diminished. If, therefore, by slackening the speed, v

they could relieve the engine from any considerable portion of the resistance

•opposed to it, they had at once a ground for throwing overboard all the ob-

jections which had been raised against sectionsof railways which had con-

siderable gradients. It was asserted that the resistance was a resistance

quite independent of the speed, and that its average amount was quite equal

to the gravity down a plane with a fall of twenty feet a mile. Both propo- -

sitions had proved to be false. The resistance was not constant, it depend*>

ed on the speed, and its average amount was equal to a great deal more
than twenty feet a mile. The gradient that represented the average resis*.

tance, instead of being twenty feet a mile, was probably fifty feet; and in-

stead of having no power of limiting the speed they had a power to which
there was scarcely a practical limit. The lecturer stated that he had beea
ridiculed for the opinion he had advanced before the committee of the House
of Commons, that the Southampton railway section, of twenty feet to th«

mile, was as practically good as that of the Great Western, which was on
a dead level. He had made that assertion on the ground that in the descent:,

there would be as much advantage gained as disadvantage to be encounter-

ed in the ascent; and, except the inconvenience which would result from
the inequality of speed, beinaf at onetime fast, arid at another time slow,;

tifeere would be no other inconvenience or disadvantage worth mentioning:

And, therefore, he did contend, that it was an extremely improvident and
unwise expenditure to lavish mil lions ini cutting through elevations and fill-

ing up valleys by large embankments, and constructing tunnels and via* .

ducts, and all the other expensive works, to obtain a dead level. Expert- .

ments had since been made, which proved the conclusions he had arrived '

at to be substantially correct. These experiments had been made by Mr.
Wood, the engineer of the Liverpool^ and Manchester railway, on th«

<jrrand Junction line. A train of twelve carriages, each weighing five tons,

was attached to the Hec/a engine, the gross load being about 82 tons. Thi«
was started from Liverpool to Birmingham, under peculiarly favorable cir-

cumstances as regarded the calmness of the day and the state of the weather,

the engine being allowed to do its own work, unassisted on the various in-

clines; the velocity of speed throughout the whole way from Liverpool to

Birmingham and back again from Birmingham to Liverpool, was, ofcourse,

accurately ascertained, and if the theory which he had endeavored to deve-

\ope was correct, they ought to find that the average speed in ascending and
descending the inclinations would be nearly equal to the speed they obtained

on level parts of the line. There were several planes along the line, atni

taking the steepest first, viz. 1 in 177, they ascended that plane at the uni-

form velocity of 22| miles an hour, and descended it at the rate of 4 1
-J^
miles

an hour, the average being as nearly as possible, 31^ in ascending and dc- >
scending. The ascent and descent of the other gradients on the line ^ave ;

the Same, or very nearly the same, results—the average speed varying little ;

from 31 miles an hour. There was a considerable portion of the line level, T

and the speed upon that portion was 31 miles, being just the same, allow-

ing for inevitable small discrepancies, as the average speed upon the in- >

clines up and down the line. The plain inference which Dr. Lardner
drew from these experiments was this : that the trains between Liverpool

and Birmingham performed their journeys in just as short a time as they

would do if the line was a dead level from terminus to terminus. He, there- '

f^ie, considered it unadvisable, to expend money in attaining very fiat sec-
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tions, gradients not exceeding thirty feet a mile being, in his opinion, prae?

tically as good as a flat and dead level.

Dr. Lardner next observed that it was inexpedient to lavish money in

avoiding curves of a less radius than a mile as no danger could, he be-

lieved, attend a curve having a radius of half a mile, perhaps less. It was,

likewise, apparent that it was useless to lavish capital on expedients for

,
greatly diminishing friction; such, for instance, as the adoption of wheels

of a large diameter, for it was clear that fricton afforced but an insignifi-

cant part of the sources of resistance, while, by increasing the bulk of the

carriage, they gave a greater frontage, and increased the resistance from

other causes. Further, observed Dr. Lardner, it seemed probable thai

they should not with practical trains attain, in the present state of mechan-

•^ ical science, those extraordinary speeds which they were accustomed to

hope for some time since. It was not at all likely that they should ever

move at the r.Jte of a hundred miles an hour, for the resistance due to the

velocity would increase in so enormous a proportion, that it would become
an opponent too formidable for any available power to overcome ; still less

was it likely that those speeds would ever be obtained with profit. Upon
this subject Dr. Lardner remarked, " In some experience of railway travel-

. ing, I have never witnessed a speed exceeding 45 miles an hour ; I did once

accomplish that spt^ed wiih four coaches, but only for a short distance.

Mr. Woods has told mo, that he has himself gone 48 miles an hour; but

that was not for any considerable distance. Let it be remembered that

great speed might be obtained in this way. You may get an engine

with plenty of steam
;
you may screw the safety valve down so as to get a

surcharge of steam
;
you may put no load on the engine, so as to diminish

the resistance; and you rhay run it down a gradually declining gradient

till you exhaust all the steam in her boiler upon a falling gradient. Then,
if all these things be done, if the rails be clean, and if a correct account be

'^ kept, then there will be no denying that great speed has been attained.

But when we speak of great speeds, this experiment, the whole length of

the Grand Junction railway and back, at the average rate of 31 miles an
• hour through the whole distance, with 12 coaches, was a very respectable

performance indeed, in the pn-sent state of locomotive power." • ^"r^''

,

' Lecture IV. ,-, ^- -
••i -^V

-^''
•

Dr. Lardner said there were two principles on which railways were ge-

nerally constructed :—First, by departing as little as possible from the na-

tural surface of the ground, and distributing" the inclinations very generally

and evenly over the whole length of the line, in which case such power
was given to the engine, as to make it pull up the requisite loads with re-

quisite speed. Others, on the contrary, proceeded on the principle ofcon-r

centralion, and instead of distributing the inclinations over the entire length,

;: they threw them all into one place, as in the case of the Whiston and Sut-

ton planes on the Liverpool and Manchester railway, and it followed, as
" a necessary consequence, that the engines which were adapted for working
the greater part of such lines nearly on a level, could not easily draw the

loads up the inclination, which must therefore be done by additional en-

. gines; but if it had been expedient to make the whole line with inclination^

, like those of the Whiston and Sutton planes, there would not have been
V the least difficulty in working it, and those planes would have been ascend-

ed with just as much speed as that part of the line was now traversed

, which was nearly level.

Dr. Lardner next proceeded to consider the source of the power of the

engine, the manner in which it was produced, and the mode in which it

was adapted to use. They should naturally suppose that an element in

engine-making of such vital importance as the quantity of surface whichj

:\
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plight to be provided to receive the action of fire, in order to produce a giv-

v^n quantity of evaporation, ought to be known to engineers, but they would
probably be surprised to find that even the best engineers were as ignorant

of it as themselves. No two of them could agree, and they difl^ered, not

only in small quantities, but even as much as 100 per cent. Another thing

of importance was the magnitude of the grate. Some held, that a square

foot of grate per horse power was sufficient ; some allowed more, and some
/less; but generally speaking, three quarters of a square foot was alllowed.

• In the application of fuel there was also considerable difference. It might

be applied so as to produce considerable effect, or so as to produce compa-
'. -' rativelv little effect. In this consisted what was called the art of stoking

;

. and in no place was this worse done, in no place did it need to be belter

V done, than on board ships. The coals should be spread lightly upon the

grate ; and when in a state of incnadescence, the stoker should push it back,

^ and lay on more coals. The first eflfect would be, that the coals first laid

. . on would be coked. The gasses would be impelled forward by the

draught; and as they passed the incandescent coal, they would be con-

. sumed, and no smoke would issue from the chimney, the smoke being the

unconsumed part of the fuel. As soon as the coke at the back was con-

sumed, the stoker should push back that in the front, and introduce a fur-

ther quantity of fuel. This would make a common furnace, in facta smoke
consuming furnace, and there would be a uniform evaporation of steain.

But was this the practice observed ? By no means. Neither in marine

boilers nor in land boilers had the stoker any idea of taking any such

pains; he adopted, not the most efficient way, but the way most comfortable

to himself He proceeded in this way : he let the fire in the grate be

nearly out, he then put in an enormous quantity of coal; the consequence

was, the very instant this was laid on, there issued an enormous quantity

of smoke, which might be frequently seen issuing from the chimney of a

steamboat. That went on for some time, till at length the chimney got a

. little rest. This was nothing more than the eflfect of putting on fresh fuel

;

and the smoke continued till it was burned red, and it suited the stoker's

r pleasure and convenience to open the grate again. They paid their sto-

kers sufficient wages, and made them do their work ;
and on the Medea,

for instance, there was no smoke from the chimney at all. There was
nothing new in this. Mr. Watt proposed it; and in his factory at Soho,

• smoke was never seen issuing from the chimney.. The only efl^ectual

remedy which could be devised would be to feed the furnace by self-acting

,
; grates. One had been invented in which the grate was made circular, and

it revolved. The feed of coal was placed in a hopper, and the coal passed

through it like a funnel. The coal was put in that part of the grate furth-

est from the flue. This machine was kept in motion by the engine itself,

so that to a furnace of this kind there was little necessity for the attendance

of men at all. ^ <5^

REPORT, SURVEY AND ESTIMATES OF THE ATTICA AND BUFFALO RAIL-
ROAD, MADE TO THE COMMISSIONERS, JULY 1, 1840. By GcorgC

-. " Rich, Engineer.

Gentlemen:— I have the honor to submit the following statement of

the examination made by me, (assisted by William G. Bullions, of Sche-

.; neciada,) with a view to the construction of a railroad from the village of

Attica, Genessee county, to the city of Buffalo.

The survey commenced on the table land in the centre of the road lead'

ing from Attica to Alexander, a little north of the furnace, and near the

probable termination of Ihe Tonawanda railroad, at a point that may be
varied to suit the location of that road, and ended on Batavia street, near
the court house, in the city of Bufl^alo.
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. Length of line from commencement to termination, 30 miles 180 feet.

Length of line from commencement to corporation line, 29 miles 1780
feet.

Height of summit above grade at commencement of survey, 86 feet.

Height of summit above grade at corporation line in Buffalo, 424 feet.

V Height of grade in Attica, above Buffalo, 338 feet. >. .- .* ^

Bi/ Eliska JohnsorCs survey to Batavia. '

p- "-

Distance from Atiica Mills to Bata via, 10 miles.

V Height of Attica above Batavia, 73 feet.

As the present survey was commenced 1200 feet northwest of the Attica

mills, I will, for an estimate of distance between Batavia and Buffalo, call

it 10^ miles, from the commencement of the present survey to Batavia.

- ;. Distance from Batavia to Attica, lOi miles. .- . •

'

C- r - - "
,

from Attica to Bufialo, 30 ".
•u^

401Whole distance from Batavia to Buffalo,

From Attica, the route takes a northwesterly direction, following the

south side of the ravine to the summit, which is a little over two miles.

As the greatest difficulty was to be apprehended on the whole route, be-

tween Attica and the summit, I will, before proceeding^ any farther west-

ward, give the result of the different routes examined, between Attica and
the summit, one on the south, and one on the north side of the ravine.

The summit may be reached by the south line, on a grade of 43^^°^ feet

per mile, crossing the Tonavvanda valley directly in the village of Attica;

and at some considerable expense over the north route. For difference, see

estimate. " • --v' ;;>:--- "^ .;:/.;. .>.'. ,..-^' %. rj-: . • ,.^ v--. ':::.-^\i:il'\ ..•:.

i The north line would not cross the Tonawanda valley, and would leave

the village of Attica f of a mile to the south of the line, and make a saving

of half a mile in distance between Batavia and Buffalo. The grade is less

upon this route, being 39yYo feet per mile, and not so expensive as the south

route, as it avoids the heavy embankment across the Tonawanda valley. •

The whole distance by this route, from Batavia to Buffalo, would be
39^ miles, and the highest grade 39yyj feet per mile.

Radius of smallest curve on the north route, 2150 feet.

,

" "
'

;, ^ *' on the south route, 1420 feet.

': No other curve, upon either route, of a less radius than 4000 feet.

By a reference to the profile, it will be seen that the highest grades upon
the route, are upon this two miles east of the summit—the highest a frac-

tion under 44 feet per mile, and the lowest a fraction under 40 feet per mile.

If the grades upon the Tonawanda road were any less than these, it would
be necessaay to make a deep and expensive cut at the summit, to reduce the

grade or abandon the enterprise entirely, as lower grades may be had by
the direct route to Buffalo. If I am correctly informed, there are grades

between Rochester and Batavia, on the Tonawanda road, ascending in the

same direction, as high as 44 feet per mile. The same engines would
probably run the whole distance from Rochester to Buffalo, and the engine

that brought a train to Batavia, could take the same to the summit west of

Attica. J.:':^;

1 would not, therefore, recommend an expenditure of money beyond
what would be necessary to bring the maximum grade to 40 feet per mile.

From the summit to Alden, a distance of 9 miles, is a descending grade,

with the exception of one undulation passing from one valley into another,

near Pratt's mill. Immediately at the summit, the line passes through a

meadow, situated on a long roll or swell of land, upon which it is difficult

to detect the highest ground^ without an actual level, for many hundred feet;
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making it tery expensive to attempt a reduction of grade by a deep cut at

the summit. The difficuhy of disposing of the material would be another

objection to a deep cut, as there is no embankment on either side of the sum^
mit to exhaust the material, within a reasonable distance.

From the summit, the line continues near a northwest course for about
two miles, through a broad valley of cultivated fields, frequently crossing «
small stream of from 3 to 4 feet between its banks, which winds along near-

ly in the direction of the line, and passes off in a northerly direction. The
line curves a little to the west, near Thomas Cooley's, and rises over a
swell or ridge of land to Peters' swail, crossing in its course a small stream
called Murder creek, where a bridge of 30 feet spa» will be required.

From Peters' swail, the line runs nearly a west course 2^ miles, through
dry, open, cultivated fields, to one of the branches of 1 1 mile creek, where
another bridge of 30 feel span, will be required; thence the line curves
slightly to the north, and follows the same broad valley, to the main street

in Alden, crossing in its course, two more small branches of 1 \ mile creek,

Tvhere I would recommend a bridge to each, of 30 feet span. The line also

piasses through a number of small patches of timber, of from 2 to 600 feet

in extent, that will require grubbing.

The line will enter the main street in the village of Alden, near Bish-

op's store } thence on the north side of said street to Gage's hotel, in said

Tillage. At this point we are 1 1 miles from Attica, and the line has gen-
erally passed over a cultivated and even surface of land, requiring but few
excavations, and but very little grubbing. ;

/'^ ^' "^

From Alden to Buffalo, a number of routes present themselves, all fea-

sible, and varying but little in actual cost of construction. The preference

to be given one route over another, is the direction and roadway, it being
desirable to make the line as short and the right of way as cheap as pos-

sible. The one surveyed,^ was the one from which the least opposition was
to be expected from the farming interest, and least claims for damages.

From Buffalo to Alden, the line is 19 miles long, and divided into three

straight lines, and two curves; 7^ miles of it upon roads but little used,

and scarcely worked—2 miles parallel with the highway, and no buildings

to be disturbed— 5 miles along the line of lots dividing forms, and the bal-

ance of the distance, 4^ miles, through farms where the right of way will

have to be purchased.

The line from Alden, follows the old State road as far as it is open
;

thence entering the woods upon the line of lots, 2^ miles of which is cov-

ered with a heavy growth of heraiock and ash; surface soft and swampv,.

but not deep ;
the land is easily drained, as it has a descent in the direction

of the survey of 30 feet per mile. Thence the line continues through
open fields and small pieces of timber, to within one mile of Lancaster,

where we are obliged to leave the line of lots and curve to the north,

around the village, keeping upon the table land above the Cayuga flats.

Thence we run a west course, crossing the Buffalo road in front of Hitch-

cock's and keeping on the north side of said road to its junction with the

Ellicott road
;
thence on the north side of said road, to Batavia street, in

the city of Buffalo.

The soil through this section of country is clay, with the exception cf

a narrow strip of sand and gravel, of two miles in width, crossing the line

after leaving Alden. Fiom appearances, I do not think we shall find a
yard of rock excavation on the route ; and the entire absence of good build-

ing stone, compels me to estimate for wooden culverts and small bridges,

which I would not do if good building material was at hand ; as there is

Bot a stream upon the whole route but what a 15- foot culvert would be suf^
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ficient to carry the water at any time. The most expensive part of this

route is the first two miles from Alden, requiring deep excavations and
heavy embankments,— the soil in this instance happens to be sand and-

gravel. The most of the way from Attica to Buffalo, may be an embank
ment road, which is preferable, *vhen the soil is principally clay. Em-
bankments are generally harder, and the road ia easier drained than exca-

vations, and easier kept open in winter.

All the necessary excavations upon this road I would make 10 feet wider

than usual, so as to allow of deep, broad ditches. Experience has proved

that effectual draining is of the utmost importance, particularly in excava-

tions, where they are liable to be filled, from slides, and a variety of causes

checking the water and softening the rond, and continually subjecting the

"company to heavy expenditures to keep the road in repair. A great pro-

portion of the expense of keeping a road open in the winter, is caused

by the difficulty of disposing of the snow in the excavations, which would
be in a measure relieved by wide excavations, and entirely so upon an em-
bankment road.

I would not recommend in the first stages of the work, the usual heavy
outlays for car houses, shops, or permanent buildings, except water stations,

wood houses, etc. It frequently happens that the first location is not the

best one. Buildings can be erected after the road is completed, adapted to

the business of the road. Neither would I recommend a more expensive

outfit than just sufficient to run the road, as it is quite probable an ar-

rangement can be made with the Tonawanda company, to run the road.

—

Their engines and cars could do the business of both roadsr, at a small ad-

dition to their present expenditures.

The timber upon the line is principally beech, maple, elm, ash and hem-
lock ; some oak, but very little immediately upon the line of the survey.

Lands a little south on the reservation, are thickly covered with oak, from

which a good supply of ties and rails may be procured. Hemlock sills

may be obiainted along the line. The kind of road I would propose here

would be of the same pattern as the Utica and Schenectada road, with

rather heavier sills, and shorter bearings.

Sizes of Timber.

Sills—5 by 12, 30 feet long—hemlock. :'. .

Ties—6 by 6, 8 feet long—white oak.

-Rails—6 by 6, 24 feet long—white oak. \
Iron—2J by | inches. '. ::• - v ,:

The ties should be procured from young second growth oak, from 8 td'

10 inches diameter, and hewn on two sides—if not, take them from treeS

large enough to qu.irter, and make them triangular. The sills should be

5 by 12, and 24, 27 and 30 feet long. The rails 6 inches square, 24, 27

and 30 feet lon<T. The iron estimated is heavier than usual. Experience

has proved that the usual thickness. | of an inch, is too light to keep the

superstructure firm and solid, which is more needed upon a clay soil, thart

a gravel. The following estimate of a single mile, together with the esti-

mate of the whole line, is respectfully submitted. ' / .',t^- .3

Estimate a single mile of superstructure.

<V 52,800 ft. hemlock sills, 5 by 8, 30 ft. long, at $8,

2,000 ties per mile, 6 by 6, 8 feet Jonsr, at 20 Cts.

31,680 ft. white oak rails, 6 by 6, at $15,
33 tons of iron, per mile, } by 2^ in., at $60,

Spikes, ....
VV'edofes, - * - - •'

Workmanship, - -

$422 40 ^
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Estimate for a single track railway from Attica to Buffalo
.k-; ; \st divisioih from Attica to Alden, 11 m/e5.

'*> 51,657 cubic yds, excavation, at 1 1 c. $5,682 27
: .^! 97,926 do embankment, 14 c. 13,709 64 "•

*

'; 8,000 do in ditches, 14 c. . 1,120 00
- y:^ 2 miles of grubbing, at $800, 1,600 00

153

•22.111 91

K.

H'.X

2d division, from Alden to Buffalo, 19 miles.

261,000 cubic yds. embankment, 14c. $36,540 00 . > • :

72,620 do excavation, lie. 7,988 20 v v
'

15,000 do in ditches, 14c. 2,100 00 v^,-^:vi
2\ miles of grubbing, at $1,000, 2,500 00 •

$49,128 20
'

Bridges, road crossings, etc

32 small bridges, from 6 to 8 feet, in place of cul

verts, at $70,
8 do 10 feet, do at $90,
•%^ do 30 feet span. 500,

1 road bridge, - • •

26 road crossings, * *

76 farm crossings. '' •*" •

36 cattle culverts, - ' -

30 miles superstructure, •

1 mile of superstructure in 6 turns-out,

12 switches.

Agents, commissioners and preliminary sur- ?\ :
« :^'

"

A veys, - ; * . .. : . $8,000
Pay of engineers, for 2 years. *

'
J v ,. 15,000—23,000 00

'^
'

^ •'
: \ Permanent Buildings.

4 water stations, « -<• : r

;

i at $2,600 -)

4 wood houses, -- • * . ?• 2,400 :,/----;
1 ^norine house, - - / ^ ', 3,000

8 large and 8 small turn tables, * -. / * 3,100— 11,100 00

.•V
. ^^ Temporary Buildings, v-'i- > '.

.
- >_

-
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; , Estimated expense of southern line, in village of Ailiek

46,200 cubic yards of embankment in Tonawanda val-

ley at 20c. ,..• $9,240 00
Bridge across the Tonawanda creek, - • . < 3,000 0(}

^ mile saved in distance, at average of whole, ' 5,356 81

$17,596 81

350,000 00
321,408 58

•i' v:

'^-^ ' Cost over north route,

Whole capital, - r* * , " ' •'

Cost of construction, - - - - •

Amount applicable to settlement of lands and dam
ages, - •

All of which is respectfully submitted,

George Rich, Engineer,

Attica, July 1, 1840. :
'

. U

$28,591 42

1

More Locomotives.—The engine " America," for the Worcester railroad,

Massachusetts, was shipped yesterday morning; and another for the Mem-
phis and La Grange railroad, Tenessee, is to be shippfd in a few days.

Both are from Mr. Norris's factory- They have both eight wheels, and are

of great power.

Triumph of Steam—A Railroad Train.—The Boston Daily Ad-
vertiser of the 21st instant states that "the eight wheeled locomotive en-

gine America, built by Mr. Norris, of Philadelphia, left Boston on Wed-
nesday for Worcester, with a load of one hundred and fifty tons of mer-

chandize for the purpose of «in experiment on the Wtstern Railroad, from
Worcester to Springfield. The train arrived at Worcester on Wednesday
evening. We have not heard of the result on the Western Road. The
load consisted of 150 tons netl of merchandize, exclusive of the cars and
tender, which must have weighed nearly one hundred tons more."

—

This "experiment" is interesting to us New Yorkers, in as much as it

presents the fact, that a single locomotive has drawn a gross load of about

250 tons or 150 tons neit from Bosion to Worcester, and has no doubt car-

ried it to Springfield over grades of 60 feet. This ftat should not leave a
doubt, that on the compKtion of the Western road to Albany, 1000 barrels

of flour may be carried in one train. Trains started every half hour, with

suitable turn-outs, present the capacity of the " Great Western Railroad,"

equal to 48,000 barrels of flour per day. An amount greater than can be
passed on the Erie Canal during one days lockage.

This experiment induces further reflection " that which has been done,

can be perlormed again." It is, as to the cost of transportation on rail-

ways. We find it recorded that one of Mr. Norris' engines drew over the

Philadelphia and Reading Railroad, 64 miles, at the rate of tm miles per
hour, 101 cars, containing 323 tons nett load, exclusive of cars and tender,

at the trifling total expense of $57. This sum included fuel, oil, engineers,

four men at the breakes, with $20.20 per diem, allowed for the use of the

101 cars at 20 cents each. It is true this load is nearly level, or descend-

ing. It, however, establishes the great power oi the locomotive engine,

for transportation on a well conj-tructed railway, and there should not be a
doubt in our minds, that the Bostonians, at the close of the next season of
navigation of our Erie Canal, (1841,) will be able 10 carry abarrel of flour,

the 201 miles, from Albany to Boston, for 25 cents per barrel, with a re-

munerating profit to the road. This they can do, if one-fourth of the capa-
city of the road is taxed, and they have the usual travel which so. great a
thoroughfare promises.
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DANGERS OF RAILROAD TRAVELLING.
It is ascprfained by experiment, that ihedano:€r of loss of life on an av-

craffe railroad trip, is as about 1 to 4,000,000. The followinir data on
which this conclusion is founded, are copied from a Jate British publica-
tion :

t. No. of accidents.

3 cases of contusioni

no deaths, (I)

2 cases slight do (2)

2 deaths, three slight

contusions,

(3)

J

5 deaths, 4 fractures,

(4)
^ One arm broken,

S None, 3^;;:;;s;. J::^^n-

;

( .,.,;/>:"-,>:, vrifvl-;

None,

'

'

( Eisrht deaths, no frac-

I
tures, (5)

5 deaths ^nd contu-

sions to passengers,

iOne passenger slight-

ly bruised. -.:

;

Name of railtoay.

Loudon and Bir-

mingham,
Grand Junction,

Bolton & Leigh,

and Kenyon
and Leigh,

Newcastle and
Carlisle,

Cdin^urgh and
;

Dalkeith,
\

Stockton & Dar-
^

lington,
\

Great Western,
Liverpool and :

Manchester, K

Dublin and j

Kingston, ,

London and j

No. of miles.
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cation has been again resumed, and a revision of that part of the line cros-

sing the Alcovy river, already made. Although we have been unable

to effect any great saving in the amount of work to be executed on this

difficult division of our route, yet we have succeeded in obtaining a lin©^

free from soil of uncertain character.

The preliminary location of the road has now advanced to a point near-

ly opposite the Stone Mountain, and will be continued thence along the

course of the ridge parting the waters of South river from those of Yellow
and Chattahochee rivers, to the Western, and Atlantic railroad. Other

, lines will also be traced with a view of obtaining a route which will afford

the greatest facilities for a connexion ultimately with West Point.

As soon as the final location has been made of the whole line, I will pre-

pare a detailed estimate of the cost of the work, and report to the Board the

.result. In anticipation of meetingiwiih much rock excavation, I have taken

• i measures to have each cut bored, that an estimate may be presented that can

be fully relied on.

The graduation and bridging of the Madison Branch, with an immate-
• rial exception, is now finished. Upon the Athens Branch, there remains

about five miles to be completed—two of which have not yet been com-
menced—the whole will be prepared during the ensuing summer, or fall.

The cost of grading unfinished on both branches, is estimated at $33,-

r 027 00. ^ :/ -V- -;-•,.., .v:. :. r ;••, ^-v !.•'•:'. ^

A contract for laying the superstructure of the Madison Branch, was
entered into in July, 1839, with Weavei:;^& Co. ; the whole to have been

completed in March last, but owing to the low stage of the river, when
- our iron arrived at Savannah, and the continued drought during the entire

summer and fall, we were unable to deliver them the necessary materials
" to commence operations with until December. As this was the most un-

".. propitous season possible to procure labor, but little was done before the

middle of January ; since that time the work has progressed very satisfac-

;
torily. In one or two weeks we shall cross the Oconee river ; and I enter-

tain no fears of being able to reach our depot near Madison, in ample time

for the next crop.

Our order for iron for the Madison Branch, was 1800 tons, of this

amount I have been advised of the receipt of 1,757^ tons. In addition to

this, I understand that about 24 tons were shipped by the Governor Troup,
making a total of 1,781^ tons, leaving a deficiency of 18^ tons. In conse-

.
quence of this deficiency, together with the increased size of the bar re-

:• ceived over the specifications sent (a liberty which manufacturers frequent-

ly lake when an agent of the company is not present) our iron will not

reach the point designated for the terminus of the road in Madison. We
shall, therefore, be under the necessity of transacting our business this

year about I| miles below the town, on property belonging to the compa-
ny. While this arrangement will deprive us for a time of some of the

conveniences of a nearer location to the village; the disadvantages arising

from it, will be fully counterbalanced by the ample space we shall have for

,
transacting our business, which could not be obtained in the town without

' a resort to considerable expense.

The amount necessary to complete the superstructure of the Madison
branch, including the sum required for iron, cross ties, and mud sills, is

estimated at $37,916 00.

Twelve miles of the superstructure of the Athens branch will be finish-

ed this season, if the iron arrives in time. The remainder can be com-
pleted during the ensuing year. The iron on hand will extend about 7
miles. The additional order sent forward will enable us to reach a short
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distance above the Washington, and Athens road, leaving: a distance of 12

miles to bo provided for. The amount necessary to complete the super-

structure of this branch is estimated at $196,596 00. If we add to this

the estimate for completing the superstructure of the Madison branch, and
the cost of grading yet unpaid, we shall have the whole amount required

for road construction $266,539 00. This includes all work done tipon

which an estimate has not been returned. In addition to the above, we
shall require for the construction of cars, depot, and passenger office at

,
Augusta, about $26,000 00. •: . ^ »,

Our present motive power, it is believed, will be sufficient to do the busi-

ness of the road for the ensuing year.

The length of road in use (including the 3^ miles of branch road to

Warrenton) for the past year has been 88 miles. The cost of repairs, and
police for this distance, you will perceive by reference to the accompany-
ing statement marked No. 9, is $17,170 75-100 for the eleven months,
ending on the 3ist ult., or at the rate of $195 per mile. ^ > r /K
;-> If we take into consideration the high price paid for labor, and provi-

isions, this result must be considered very gratifying. Upon the Rich-
mond, and Fredericksburg railroad, a work which went into operation

about a year before ours, the cost of repairs of road according to the last

annual report of that company was $927 per mile for eleven months

—

on the Roanoke, and Petersburg railroad, the annual cost of repairs are

stated by H. D. Bird, Esq., engineer and president of the company, to

vary from $550 to $750 per mile per annum. These roads are constructed

with the ordinary flat bar of i inch in thickness. Our iron for 79 miles,

you are aware is of the same description, but heavier, being 2^^ x J^ inch-

es. On the remaining distance the inverted T rail is used, the mainte-

nance of which has not exceeded $75 per mile.

We have now given the expense of maintaining our road, and those of

like construction but of lighter iron, where labor is 70 per cent* cheaper
than it is with us. The roads referred to have been selected, because we
have not had access to the statements of any other companies on which the

plate rail is used. If we take the three principal roads of New England,
which are constructed with heavy iron edge rails in the best manner, the

comparison will still exhibit our expenditures in a favorable light. On
the Boston, and Lowell railroad, the annual expense of maintaining the

road last year, was $731 per mile; Boston, and Providence, $209; and
Boston, and Worcester, $405. It is also to be recollected, that our pas-

senger train traverses the road in both directions after night, which adds
considerably to the expense of its maintenance. This is not the case on
either of the works referred to, except the Richmond, and Fredericksburg
railroad.

If either of the items of our current expenses is compared with the

published reports of other companies, we shall find the same favorable

. result. We have entered into these comparisons for the purpose of show-
ing to the stockholders, that as large as our expenses may seem to them,

they are not greater than those of other railroad companies, who are much
better situated for procuring labor, and materials on favorable terms. For
instance, our iron used in the shops, costs us in consequence of the differ-

ence of freight, about 25 per cent, more than it would at the north, and
our enginemen, and machinists, and blacksmiths are paid from 50 to 100
per cent, higher wages.

The motive power department has been re-organised since my last re-

port with evident advantage to the company. The work done in the

shops is greater than it was last year, and with a less amount of labor.
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.The engines have been kept in excellent order, and have never failed to

perform the duties required of them on the road. Two new Jocomotives,

and three tenders have been added to our machinery during the year,

making the whole number of engines, twelve, all of which are in good
order, or can be placed so in a few days, except the Georgia; the latter

•;en<^ine is undergoing a thorough repair ; when completed she will be ful-

ly as valuable a machine as when placed on the road. 1 refer you to the

accompanying document, No. 9, for a statement of the expenses of motive

power, and to No. 10, for a detailed statement of the repairs of each en-

gine, and the distance run in miles,

During the prevalence of the epidemic in Augusta last fall, our ma-
chine shop was maintained at a considerably increased exoense relatively.

*The cost of the work done in consequence, was much enhanced, which
being charged to the several accounts at the usual rates has left a ballance

against the shop. This amount is added to the current expenses under

the head of loss from contingencies. For a statement of the business of the

machine shop and car factory, I refer you to documents No. 11, and No.
12.

The business of the road is exhibited in detail in documents, Nos. 1, 2,

3, 4, and 5. In Nos. 6, 7, and 8, the same is shown in a more condensed

form. The following statement gives a general view of the receipts and
disbursements on account of the business of the road for the eleven months
ending on the 3 1st of March, to which period the accounts have been made
up to correspond more nearly in time with those of the bank. - >: ..

-, Business of the Georgia Railroad—eleven months.

Dr. To expenses of conducting transportation, . -

" " " Motive power,

.. /• '.
*• " Maintenance of way, -

.-; •• "
.

" ,.... •-^'
;

^.-. •Cars =*,-

$21,969 33
• 26,141 22

17,170 79

4,965 00

#.-r.-

Cr. By amount received for Freight,

Piissengers,14

' Mr

" Mail,
" Miscellaneous,

Total, . $70,246 34

$101,420 25
63,505 21

17,940 81

1,737 27

. -•
• '-^. -<".• Total, 8184,60354

In comparing the several statements in relation to the business of the

road with those furnished last year, you will perceive that there has been a

falling ofT in the number of passengers in the corresponding months

amounting to 3,806, while our expenses in this branch of our transporta-

tion have been considerably increased by a contract with the post ofHce

department for carrying the great northern and southern mail in both di-

rections after night, and the maintenance of a tri-weekly day line for the

accommodation of those who are unwilling to venture in the mail train.

We were induced to enter into this arrangement for the purpose of expedi-

ting the mail, and travel between the North, and South, believing it to be

our duty, occupying as we do, a portion of the great thoroughfare connect-

ing these extremes of the Union, to yield our preferences as to time to those

of the public good and convenience.

The compensation we receive from the department, however, for this

extraordinary service, repays us but very inadequately, for the additional

risk, and expense encountered. The Post Master General, by u singu-
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lar construction of the law of congress, limiting the terms he should grant

railroad companies, has fixed the maximum rate ot compensation for mail

service at $237 50-100 per mile, ai»d has offered this sum to all companies
that have surrendered to him the control of their hours ot arrival, and de-

parture, without admitting any difference of compensation whether the ser-

vice was to be periormed by night, or by day. The injustice of this deci-

sion is so apparent to those at all acquainted with railroad transporta-

tion, that it is a matter of surprise tiiat it has been maintained. If

the low amount which will be paid under this construction of the law to

the several railroads between this place, and New York, have been distri-

buted among the companies upon equitable principles, having reference to

the hours the service is performed, 1 have no doubt general satisfaction

would have been given to all parties.

In our contract I succeeded in making arrangements for the transporta-

tion of the mail over the whole length of our road, and to be extended as

the work advances—it having previously left the line at VVarrenton. If

this object had not been yielded to us, we could not, with a due regard to

the interests of the company, have acceded to the onerous conditions im-
posed. --^ '^'^ :.:.::- :<.:^-%.'-i:\>wt:^

We have thus farbeen peculiarly fortunate with the night line, having met
with no accident of importance during the 10 months we have been run-

ning. Our mail failures in both directions have only been seven, three of

which were occasioned by heavy sleet on the rails, preventing the adhe-

sion of the driving wheels of the locomotive, and of course the progress of

the train.

The decrease in the number of passengers already alluded to may be

partly accounted for by the prevalence of the epidemic in Augusta, and the

removal of the Florida line of stages from the head of the road. But it is

mainly to be attributed to the derangement of the monetary affairs of the

country, and consequent depression in business of all kinds, which also

satisfactorily accounts for the diminution in the amount of up freight dunng
the months of February and March last. >|'^

-

', The Florida line of stages, after an ineffectual attempt to divert the cur-

rent of travel from our road to the route via Brunswick and Tallahassee to

Mobile, has again resumed its regular trips from this place to Bainbridge

on Flint river, where the passengers now take steamboat.

.

' In the aggregate our business for the eleven months shows an increase

over the whole of last year of $49,873 12-100 while our expenditures have

only been increased $6,884 20-100. A much larger amount of business

T in up freight and passengers could have been done without adding to our
expenses. ,

Our nett profits on the road, and machinery in use which is estimated at

$1,300,000, is nearly 10 per cent, per annum.
For the favorable exhibit we are enabled to maT^e of the year's operations,

the company are much indebted to the Superintendant of transportation and
Assistant Gen. Agent, Richard Peters, jr. The able and efficient manner
he has fulfilled the duties of the depirtment under his immediate control,

and seconded me in all the operations connected with the finished road, ren-

der this acknowledgment of his services an act both of duty and pleasure.

As the rates established by our charter for the conveyance of
passengers, yields the company an inadequate compensation for the

expenditures, on this branch of their business, I would respectfully

suggest to the board the propriety of an application to the next Legis-

lature, ioT, either an increase of the rates, or a removal of the res-
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triction altogether, as has been done in the charters of the other rail-

road companies of this State. I cannot see that any reasonable objection

can be urged to this request, especially as it would enable the company to

reduce their charge on freight, which is paid almost exclusively by citizens

of Georgia, while scarcely one half of the passengers are residents of the

State. But apart from these considerations, it is unquestionably the true

policy of the company and their customers to make each branch of the bu-

siness bear its due proportion of the burdens. Our charges for passengers

are now 30 per cent, below those of the railroad companies in Virginia,

and at the North generally, where nearly all the elements of the cost of

transportation ought to be less than with us, and 50 per cent, lower than the

rates of the S. C. C. and R. R. Co. The rates fixed by our charter for

freight are sufficiently high in the aggregate. But even in this branch of

our business the company might, if not so narrowly restricted, establish a

tariff* of prices more in conformity with the laws of trade, and much more
satisfactory and beneficial to the community who make use of the facilities

afforded by the improvement.

In conclusion, I will observe that the resultof our last year's business has
greatly strengthened my faith in the profitableness of railroads. The nett

revenue on our whole expenditure, about $700,000 of which is dead capi-

tal, is at the rate of 6 per cent, per annum, notwithstanding our low charges

for passage, and the general stagnation of the business of the country. I

can now state with confidence that wherever the transportation is of a mixed
character, such as agricultural products, general merchandize, and passen-

gers, and sufficiently large to justify the construction of a good road, rail-

roads will be found to be not only the most expeditious, but the cheapest

artificial medium of conveyance at present known.

A certain quantity of business at our rates is required to defray the cost

transportation, and all above this amount, deducting merely a small

portion for additional current expenses, will be the profits on the capital

invested, and as this capital remains nearly the same for a large

or small business, it is evident that the revenue of the company is in-

creased in proportion as the business is enlarged above this point. It

is mainly in view of this fact that I have so earnestl}' urged upon the

board the importance of continuing our road to the Western, and At-

lantic railrojd, thereby directly connecting it on the one hand with the na-

vioable waters of the AVest, and on the other, through the Hiwassee
railroad with the heart of the rich valley watered by the Tennessee
river. >':-4 \ -,

The increase in our business from these sources, especially during

the winter, and part of the spring, when the Northern channels are closed

by ice, will exceed our most sanguine anticipations. ,.— -.•

Goods have already been forwarded from this place to points in Ten-
nessee, beyond the Cumberland Mountain under all the disadvantages

of wagon transportation of upwards of 250 miles.

This shows that no eflfort on our part, other than the completion of our

road, will be required to divert the trade of a large portion of the West
from its old channels. The greater facilities afforded at the southern

terminus of our road for distributing the heavy produce of this region

to the various marts on the Atlantic sea board, must secure to us the

chief part of its transportation.

Respectfully submitted,

J. Edgar THOiMPsox,

. . Chief Engineer, and General Agent.
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ADVANTAGES TO FARMERS AND GARDENERS FROM RAILROADS LEADING
TO LARGE CITIES.

The importance of railroads to a large and valuable portion of our com-

munity, that are engaged in the culture of the soil, has often been insisted

upon. The benefits to be derived have been set forth as arguments for the

construction of all new works—and yet, upon some lines of railroad, this

important branch of business has neither been encouraged, nor even appa-

rently ,cared for. That this is a great mistake must be admitted by all sen-

sible men, and the fact that this mode of communication offers great adv^an-

tages over every other, to farmers, is sufficient ground for making express

preparations to entertain this kind of traffic. As a confirmation of this, we

refer to a circumstance mentioned in the report of the Camden and Am-
boy railroad. A line of one or two cars was daily dispatched from Cam-

den not with any other idea than the accommodation of the neighboring

farmers. This line, called the " Pea-line" has now become an important

part of the business of the road, and as an instance it is stated that on one oc-

casion, no less than thirty-one tons of green corn was sent from Camden.

The first and most obvious advantage, is the rapidity and facility of com-

munication. Produce can be carried to a market from places [remote, in a

shorter time than from much nearer situations by ordinary method. By
the gain in time and decrease in expense, the farmer is not limited to the

immediate vicinity of the city, where land alwaj's bears a proportionably

high value, but can at a distance inaccessible to a city market by other

means, realize the full benefit of a close proximity. "

Large cities create a market, for many articles not known elsewhere, as

each man throughout the country supplies himself, but never raises a sur-

plus, as he has no means of disposing of it. Under this head we refer

more particularly to garden produce.

In a city are to be found consumers enough but no producers; the coa--
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sequence is, the high price of fresh vegetables and fruits. Were the su^

ply for this demand to be derived entirely from the environs of the city, nei-

ther party would gain much—consumers would have to pay high prices

and yet producers would reap but little profit. A railroad, however,

brings the whole region through which it passes into the situation of a

market garden. .'
^^^''" ^ .

•:.-

The easy safety, and convenience of railroad travel enables the farmer

or gardener to deliver certain articles in better condition after 30 or 40

miles transportation, than after 3 or 4 miles jolting over a rough road.

The saving of time is no less an advantage. Some kinds of fruit, for ex-

ample, cannot be kept over a certain time ; but we now have the means of

flying over a hundred miles in as little time as such things are generally

carried 25 or 30 miles. The city, in return for the produce of the soil, re-

turns to the country street manure, poudrette, or the refuse of manufacto-

ries. These articles are as much limited in their circulation by expense

of transportation as any other, and are also carried to a greater distance as

that expense decreases^
^ . 1

The great variety of the articles of city consumption requires an almost

equally great variety of soil and exposure. These, of course, cannot all be

. obtained within a few miles circuit, but railroads afford the greatest possi-

ble choice in this respect, giving access to a far greater extent of country.

It is to be remarked that by the facilities for quick and easy transit now
afforded between our large cities, many articles find their way from one

market to the other, and consequently a demand is kept up, when, but for

this outlet a glut would soon lake place. In the early part of the spring

southern fruits come to our markets, as the season advances we supply

them when their own fruits are over.

The farmer can enjoy all the benefits of a city residence without any of

its disadvantages, (and they are many.) His family live more agreeably,

cpmfortably and rationally, than any where else, and he is thus enabled to

maintain what, if intelligent and wise, he well deserves—the highest rank

in our population. . . ....

It is true that many, sometimes most of these benefits, are lost by im-

proper management, or by the incomplete state of the road. It is no more

fair to judge from these, than from a house without a roof or doors to ar-

gue against such an edifice being comfortable as a habitation. ^ <''''
]

We may at some other time return to this part of the subject and show-

wherein the folly and danger of such mismanagement lies, and illustrate

our position by actual cases. • '.
I. •

-

We have received the following reply to a request from this ofHce, that

Mr. Lee would furnish us with the result of the experiment on his road.

The arguments which he adduces in favor of general contracts, are sound

and worthy of consideration. We have long been of opinion that the mul-

tiplicity of section contracts, was a great evil upon all public works, and
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particularly upon short works, where such sub-division of labor is totally

unnecessary. ,_-: ,;>./.: .^;:..^.-^^^ v.^v-.y. v :--.;:.v : : :

To the Editors of the American Railroad Journal and Mechanics' Magazine* '

Gentlemen :—The want of time has deprived me of the pleasure of

replying sooner to your favor of the 1 2th ult., and even now, I fear my en-

gagements will not allow me to be as particular as I should otherwise de-

sire. •--
-

' %r :,::'- 'i^-}-.: -^ ;:':.. J' -^:-\
- X- . •

. In your note, you say •' Will you state to us, for publication in the Rail-

road Journal, the advantages of that mode of contracting, (alluding to gen-
eral contract,) for works of Internal Improvement."

Having tested the principle fully upon the New Bedford and Taunton

railroad, just completed under my direction, I shall be able to give facts as-

certained from my experience.

I have found these three advantages resulting from that mode of con-

tracting,—vi«.

1st The work can be constructed cAcapcr. \

2d It can be constructed more ex'pediiiously.

3d It can be constructed with less trouble to the President, Engineer,

and officers of the corporation.

Mr. Locke, the Engineer of the Grand Junction railroad in England,

says in his evidence before a committee of Parliament, in the course of ex-

amination, " I think work may be executed much cheaper, in large con-

tracts. When a contractor has a number of things to do, he makes one

part^^ in with another.''' . .,... "
; .

There is great truth in the remark, which may be illustrated in the fol-

lowing manner. ,
'

: . '

'
\ .'-- ^': rii^^_ -

Under the usual mode of contracting, (in this country,) viz. section con-

tracts, the work is divided into short sections, from a half mile to a mile

and a half in length, according to the nature of the ground, to equalize the

excavation and embankment, as near as possible on the section, and upon

the section the graduation is usually given to one contractor, the masonry

to another, and the irifi^i?^^ to a third.
^'

.. : -.
^

. .:
.

Now let us see if the same section could not be constructed eheaper un-

der general contract. What has the contractor for graduation to do? He
has to form the embankments on his section from the excavation on the same.

Suppose rock is found in the course of the excavations? The contractor

for graduation is compelled by his contract to quarry it, and to use it in the

formation of his embankment (if not inexpedient) or to remove it within

the average haul of -his section. ^_ .^^
' ::,:-- j j .,, -.;;

The contractor for masonry, in like manner has to find stone, haul them

and construct his viaduct, culvert or bridge abutment, etc., as the case may

be. Now it is evident that if the graduation and masonry were both done

bv the same contractor, that the rock taken from the excavation would go

iinto the viaduct, bridge abutment, etc., and thereby save quarrying, loading

;and unloading, and in many cases, also save the " quarry lief ."
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And to these may be added the great liability (where you have two con-

tractors, and the progress of the work of one dependant upon the comple-

tion of that of the other,) for damages arising from the waiting for, or de-

ention of one or the other. The case in point is a common one, easily un-

derstood
;
and I have used it to illustrate the operation ofmany others, which

if my time permitted I might give.

In the construction of every work where you cannot be certain of its

nature, much of it will be found to prove worse thsm was anticipated;

while on the other hand, much will be found to prove better. Now what

is the effect of this variation upon a work done by section contracts? By
one experienced in the construction of works, the question is easily answer-

ed. The fortiinate contractor who gets the section which proves better

than was anticipated, completes his work, pockets his gain, and is off to

seek employment upon some other work. But what becomes of the less

fortunate, whose section proves to be worse? He appeals to the Engineer

and through him to the directors to increase his pay for the work, or he has

no alternative but to abandon it, and lose the portion held by the com-

pany upon the work already done, as a guarantee for the completion of his

contract. Then what is the result? The company must either increase

his pay to a fair price for the work, or give it to some other person who
would certainly not do it for less than the contractor who began it and is fit-

ted for it. And the result of experience is, that when a work has been

abandoned by the original contractor, not only much time is lost, but great

expense is incurred in resuming it.

Under a general contract the effect would be different, for the same con-

tractor would have that which proved better than was expected, as well as

that wh'.ch proved icorse, and there could therefore be no just ground for

his claiming an advance of price upon that which proved worse when a

corresponding portion proved more favorable than was anticipated.

Had the New Bedford and Taunton railroad been constructed by section

contracts, several of the sections must have been abandoned or the price

for them must have been advanced beyond the original contract price, or

the contractor for them would have met with serious and heavy losses, and

the completion of the work would have been delayed. 1
' ^

'

Again, in section contracts, the number of contractors must of course be

multiplied. Multiply the number of contractors and you increase the ex-

pense of doing the work. A contractor who is sufficiently responsible to

take a section, and particularly if a large one, cannot devote his time to the

superintendence of the operations, as he must attend to his financial ar-

rangements, he is therefore compelled to employ a superintendaot for that

purpose. «

.

Under general contract a similar superintendant would be employed and

the contractor would take a general supervision of the whole work, doing

on each section, that which each section contractor, would have to do foT

Jiis own portion. _
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The New Bedford and Taunton railroad (20 miles in length,) was ori-

ginally divided into 15 sections, and was proposed for in the usual manner,

that is, in sections. It was optional with the directors, whether they should

accept propositions which would have given a contractor for each section*

or have taken one company for the whole work. The Engineer advised

the latter mode, which was adopted, and the result has proved entirely to

his satisfaction, the advantages it has over the section contracts. -

The work was completed, and opened upon the day named before it was

commenced, and embodied in the contract. And no advance of price has

been made, or required by the contractors, for any part of their work, which

consisted of the entire graduation, masonry, bridging, laying of rails and

superstructure, and the hauling and distributing materials for the latter.

If we had given the work out in sections, and had a contractor for each,

as well as many others for masonry, bridging, rail laying, etc., I should

then have had to give instructions in relation to the work, to all of these

different men, and look to them for the fulfilment of them.

In the increased number of contractors, will be found a fruitful source for

the clashing of interest.

The section contractor has no interest in the work beyond the comple-

tion of his own section, and frequently delays or pushes it beyond the in-

terest of other portions of the work ; for instance, if he should have a small

section on one work, and obtains a larger one on some other, (which fre-

quently occurs,) his desire would be, to complete his small one as soon as

possible, to give more of his attention where his greatest interest lies ; he

will then increase the pay for labor, to attract a large force to his work,

which, the moment it is done, creates discontent upon the entire length of

the line. ;- /./;:'_-
t

'<- ..-./ •••,
.v' ;-. • -^s: ..,:: .> : %

Under general contract, the forces of the contractor, can be so arranged

as to forward such parts of the work as most need expedition, and to do so

without an injurious tendency to other portions of the line. -

Great advantage was found in giving the hauling of materials for the su«

perstructure and rails to the same general contractor, for he could arrange

his work in such a manner as to keep the forces (which otherwise would

have been stopped by the frost in the winter months,) at work, in transport-

ing those materials. And the transportation could be done by him before

the entire completion of the graduation—which could not have been done

under section contracts, as the section contractor would not allow the use of

his embankment while still upon his hands, as any derangement must have

been repaired at his own expense.
^ \ v.^ :

^ r !

It is equally important that the contractor who lays the rails and super-

structure, should transport the materials for the same, because claims for

damages frequently arise, upon the ground that such materials have not

been delivered and distributed precisely according to contract, as regards

time and place j which may arise from several sources—caused by the dc-

k «v-^ iXSAJlk-
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tention in the copipletion of the graduation or the masonry, or a bridge to

cross a stream. .
' v 1

^

In the construction of our work none of these claims for damages have

arisen, so unsatisfactory to the directors, and so annoying to the engineer;

and he confidently believes that it is owing in great part if not wholly to

the manner of lettincr the entire work in one general contract.

With great respect, I am your obedient servant,

Stephen S. Lee,

Engineer of New Bedford and Taunton Railroad,

August 12th 1840. ,

. * . ,

, r -

We have seen a case precisely resembling the instance adduced above.

A highly respectable contractor offered to undertake the whole construe-

tion of a short road. The price at which he offered was fair and rather

below the average of the prices at which the various sections were finally

let. The consequence was that those who had the best work completed it

at an early date ; the money was paid, and great profit resulted to the con*

tractors. On the unfavorable sections, the work was abandoned, and be-

fore it could be resumed the price had to be raised far above that originally

offered for the whole road.

We understand that Mr. W^illiam Norris of Philadelphia, has closed a

contract with the Emperor of Russia, for 200 of his locomotives, at the

price of $7,000 each, to be furnished in 5 years, at the rate of 40 engines

each year. This is equal to $1,400,000,—a handsome item of exports for

American labor in the mechanic arts.

Messrs Editors—We are gratified in looking over the report of the

Georgia railroad and banking Co. in your last number, to perceive that

our labor in classing the repairs of roads, cars, engines, &c., of the Nevsr

England roads has been serviceable to this company, in comparing the ex-

penses per mile, with the three first named in the table. It should be ta-

ken into consideration, that in our northern climate, the frost, during our

severe winters, tends to displace the rails, and as a natural consequence,

their adjustment in the spring, is expensive. It is gratifying to perceive

the details in the report of Mr. Thompson of the cost, and working of this

road. We trust, ere long, the several railroad companies will class and re-

duce their expenses to a system under the several heads viz. for construction,

motive power—repairs to road, cars, and locomotives—distances run by

each engine—the incidental expenses classed. Very important leSultS may
be arrived at by comparing the several items—the kind and weight of the

flat bar, or entire iron rail should be stated. The length of road—turn-

outs, whether single or double track. Very erroneous information of the

cost of certain railways has been promulgated by the table published

in the Housatonic railroad report of 1838. ^>

. .. \, ..:.v .-- v .'^^'•.'<!r'.o-
•'•\

. J. E. B,
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Railroad Travlling.—The New Yort American says that 138,030

were conveyed on the Harlem railroad in the month of August last, and
asks

—

" Is there any railroad in any part of the world known to have received

fare from this immense number of persons? It is at the rate of one million

six hundred and fifty-six thousand per annum."'- * : ' V: . : >: .v. , ;

We answer yes. The London and Black wall railroad conveyed in three

and a half weeks, from the day of its opening, July 6, to July 24, 146,066
passengers, from whom it received fare. The same road, there is little

doubt, conveyed double that number of passengers in the month of August,
as on the 1st or 3d of that month, the second line was to be opened, and
the trains were to run every quarter of an hour through the day—the first

line previously opened, having proved entirely insufficient to accommodate
all who applied. v^ '': -^'^ '-'' ':':-

'^-:''''-^:r- .. :'^'^}'-
.':^'--.L:-:\-?'r^^^4: '^-.^

The London and Greenwich railroad, also, in the month of July, con-

veyed more than 140,000 passengers, who paid fare amounting to more
than 4,500/

In addition to the foregoing extract from a Boston paper, we would re-

fer to our last number, page 153, where we find the Dublin and Kingston

railroad of one mile in length, has carried over it, during the period it has

been in operation, 26,410,150 passengers with only " 3 deaths and 2 contu-

sions to passengers," being nearly in the ratio of 1 to 5,000,000. We have

not the number carried on the Paris railroad. We are informed that

during some "gala days," half the number carried in one month over the

Harlem railroad, have been conveyed to and from Paris in one day. .^,
.,

W^e are requested to republish the following communication, showing

the progress of our population, and for the purpose of keeping in view val-

uable calculations as to the prospects of this great city. ' v ;
'

If from the past we may judge of the future. New York will contain

upwards of a million inhabitants in 1865, so that in 27 years from this

time, there will be wanted three times the present number of houses to

accommodate the citizens, and if this be correct, there is no good reason to

despair of good prices for real estate.

NEW YORK CITY A PEEP AT THE FUTURE.
New York, Nov. 26, 1836.

Gentlemen—Having of late seen with much pleasure, several interest-

ing articles in your paper, on the subject of real estate on this Island I take

the liberty of sending you for publication a calculation of the prospective
''' increase of the population of the city of New York, during the present cen-

tury, which was made in the year 1805, and published in the city newspa-

pers at that time, merely premising that the author of this calculation, who
at that early period so correctly estimated the advantages of our position

for a great commercial city, still lives to behold his prediction realized,

- from ye^v to year, with an accuracy truly wonderful. This calculation

appeared in an article of which the following is a copy :

—

*' Statistical.—By the enumeration of the inhabitants of this c^ty, (re-

; ferring to the census of 1805, then just completed,) the progress of thepop-
:- ulation for the previous five j'ears appears to be at the rate of 25 per cent.

Should our city continue to increase in the same proportion during the

present century, the aggregate number will, at its close, exceed that of any
other city in the world, as will appear from the following table :

—



168 New York City.

^\-

1805



"'"'''-'' ^-^^.
^

British and American Marine Engines. VS^

intervening periods, in which either war, (in 1812) or pestilence,

(the yellow fever in 1822, and the cholera in 1832,) the contingen-

cies which he referred to, actually occurred, is fully sustained and borne
out by the test of thirty years, or nearly one third the whole time ; evincing
a knowledge of his subject and a correctness ofjudgment which deservedly
entitle his views to much weight in estimating the increase of our city for

the next thirty years to come, at the expiration of which time it is not un-
reasonable to calculate on a population of a million. - ,'

. . . - i. ^-.Wi,

It would seem that in the year 1805, the spirit of speculation in town
lots prevailed to as great an extent as at the present day. But if the pro-

gress of thirty years has realized not only the views of the philosopher and
statesman, but also the most sanguine expectations of the financier and
speculator, may we not with some confidence rely on the fulfilment of the

past as a sure and safe presage of what the next age will accomplish in the

growth and extent of our city, and in the increasing value of real estate on
thisand Long Island?

—

Express. »
^

.;v
.
v -^

c Clinton, -v

^ - BRITISH AND AMERICAN MARINE ENGINES." ;^ i :

In the April number of the American Railroad Journal is a communi-
cation, in which the author attempts to make a comparison of the consump-
tion of fuel between "the British engines which use low steam, and some
of the engines of the fastest running American boats," the particulars of

which are given in a table. From this table I wish to select, as the sub-

ject of my present remarks, the steamboat Rochester, for the reason that

an estimate of the power of the engine of this vessel is also given in the

April number of the London •' Civil Engineer and Architect's Journal,"

in comparing the amount of power in proportion to the immersed cross

section of the vessel in British and American steamers. : ' ' :'''i^:r- ^ •
-

In the table mentioned above, the author states the power of the Roches-
ter's engine equal to 160 horses; but the writer in the Civil Engineer
gives as the result of his estimate the power equal to 985.463^ horses,

. Here, certainly, is no small discrepancy.
: ...o;

One reason of this great difference may probably be found in the differ-

ent objects which appear to be kept in view by these two writers. The
author of the first named, judging from the general tenor of his remarks,

wishes to prove the superior economy of the British marine engine, when
compared with the marine engine of this country; the object of the latter

is to show that "the London engineers are not only cnpable of constructing

engines which wcild propel vessels at the rate of 16.55 miles an hour, but

they can obtain that result with less than yVhs the power employed by
their transatlantic brethren." And it nmst be allowed that both have suc-

ceeded most admirably. Having made these few preliminary observations,

I shall now attempt

—

/

1. To exhibit the different result that will be obtained in both cases, by
applying the power of the engine as given by one of the writers, to the ob-

ject (which appears to be) kept in view by the other
;
or in other words, in

comparing the British and American marine engines with regard to their

economy in the consumption of fuel, we shall supppse the power of the

Rochester's engine to be 985.463 horses power, instead of 160 horses pow-

; er; and in comparing the amount of power in proportion to the immersed
cross section of the vessel, vice versa. , ,. .,<„.

2. To give an estimate of the power of the Rochester's engine that shall

approximate somewhat nearer its true pouer than either of the foregoing. .

22
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3. To make a more correct comparison between the British and Amer-
ican marine engines with respect to their economy in the consumption of

fuel. _.;?./ '^";:
,

'. '^' --.\^:- -''y?^'. -'

And first, the amount of wood consumed by the Rochester, as given in

the table, is three cords per -hour; which is considered by the author equal

to 3290 lbs. Liverpool coal ; which, divided by 160 horses power, gives

20.56 lbs. coal per horse power per hour, whereas the Great Western is

stated to consume but 6.75 lbs. and the Liverpool 5.75 lbs. per horse power
per hour; but if we divide the 3290 lbs. by 985.463, wc have 3.34 lbs. per

horse power, per hour, which instead of being 3^ times the amount con-

sumed by the Great Western and Liverpool, is but about one half.

Again. The writer in the Civil Engineer, in comparing the power of

the British steam vessel Ruby with that of the Rochester, arrives at the

conclusion that the gross power required to propel a vessel of the size of

the Rochester at the same velocity at which she is driven by her present en-

gine would be, if built on the same plan and as perfect as those of the Ru-
by, 892.46 instead of 985.463 horses power

j
or in the words of the uuihor,

" the amount of power absorbed by friction, and other losses, is thus on the

principle of the Ruby's engines 185. 19 horses power, and on that ofthe Ro-
chester 397.03 horses power." But if we assume the power of the Roches-
ter's engine to be equal to 160 instead of 985.463 horses, as stated by this

author, the result will be as follows:

—

The area of the Rochester's immersed midship section, ns given by the

writer in the Civil Engineer, is equal to 96 square feet; and that of the
6.5.6x160

Ruby 65.6 square feet. ^— =105 horses power, required to pro-

pel the Ruby at the same velocity at which the Rochester is driven. But
the speed of the Rochester is 16.55 miles per hour ; whereas that of the

Ruby is but 13.5 miles. Then the power of the Ruby will be less than
105 horses in the ratio of the cubes of their respective velocities, or
13.53X105

,

-—iTTw
—~Sl-3 horses power, instead of 100 horses, the power of the

engines by which the vessel is now driven; consequently there is 18.7

horses power lost in the Ruby's engines above the amount that would be
lost were the engines of the same construction as that of the Rochester,
either from greater friction or malconstruction.

The results of the above calculations certainly appear very different from
the results given by the respective authors, and are probably quite as near
the truth.

In estimating the power of the Rochester's engine, the data that we shall

make use of are either received from the engineer of the vessel, or the re-

sult of personal observation
;
they also refer to the time when the Roches-

ter had a cylinder of 43 inches diameter ; this has since bren taken out,

and replaced by one of 50 inches diameter.

The cylinder is 43 inches diameter, the area of which is 1452.2 square
inches, with a stroke of 10 feet, and the crank makes 25 revolutions per
minute; hence the velocity of the piston is equal to 500 feet per minute.
The pressure of steam maintained in the boiler above the pressure of the
atmosphere is 45 lbs. per sq. inch; to which add 11 lbs. for the vacuum
upon the opposite side of the piston, we have 45 lbs. X 1 1=56 lbs. per
square inch for the gross pressure upon the piston. The engine workino-
expansively, the steam is cut off at 38 inches, or allowing two inches for

the clearance of the piston and space occupied by steam in the steam chest,

say 40 inches or one-third of the stroke, the average pressure will then be
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31.6 lbs. per sq. inch nearly ; but from this we must deduct say 2.6 lbs. for
the loss by the wire-drawing of the steam and maintaining the cylinder at
the temperature of the steam which enters it from the 'joiler, also 9 lbs.

per sq. inch for the friction of the engine, we have then 31.6—(2.6x9)=
20 lbs. per sq. inch as the whole effective force of the steam upon the pis-
ton.

If then a=area of cylinder, f the effective pressure upon the piston in
lbs. per sq. inch, v the velocity of the piston in feet per minute, and A the
value of I horse power in lbs. raised one foot high per minute, the power

of the Rochester will be =—7— « ^^ substituting the known value of these
^

.' A ,'
,- ,. "• -., .---••.•'•

14551.2X20X500 '

,

quantities, we have .-.^
.jqq

=440 as the horses power of the

engine, which is probably not far from the truth.

We now come to the comparison between the British and American ma-
rine engines in point of economy in the consumption of fuel. And here
also the data with respect to the Rochester were received from the engi-
neer; the particulars of the Great Western and Liverpool are extracted
from the table mentioned in the first part of this article. '

: vr ' :

Name of the
Vessel.

No. of
Engines

Diameter
of Cylin-

der.

Length
of

Stroke.

Power
in

Horses

Cords
wood,
pr. hr.

lbs. per hour
Liv. coal.

lbs. coal pr. br.

pr. horse power

Rochester

Great Western

Liverpool

I

o

O

43 m.

731 in.

75 in.

loft.

7 ft.

7 ft.

440
4|ro

460

2.4 2400
2700
2645

5.48

6.6r

5.75

We have here assumed one cord of wood equal to 1000 lbs. Liverpool

coal, as this has been found from experiment very near its true value. It

w^ill be seen from the above, that if the consumption of fuel in the Roches-

ter be called I, the ratio of the Liverpool is 1.047, and the Great Western

1.25.
* In attempting to make the foregoing comparison of the consumption of

fuel, I have selected the Rochester, as in the table given by the writer in

the American Railroad Journal the consumption is shown to be greater on

board this vessel, in proportion to the power, than any other mentioned. .

As before stated, the amount of fuel consumed on board the Great Wes-
tern and Liverpool is taken from the table mentioned; but this amount is

not so great as the actual consumption on board these vessels by about 300
lbs. per hour.

If not extending this article too much, I may perhaps here be allowed

to state for the information of the writer in the Civil Engineer, that in the

American practice there is no nominal horse power given for marine en-

gines, by which to be able to compare them with others; but contracts are

made for some given diameter of cylinder and length of stroke; and in

some cases the dimensions of the boiler or boilers are also specified,-^

American Repertory/.
. .,;.

'''"
Vv' .'V.-; :•-„:<:...

.' i;-. ^v/^. :_ Mibon.* ;.-

Philadelphia, July, 1840. ,
^-^
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REPORT. TO THE STOCKHOLDERS OF THK SOUTH CAROLINA CANAL
AND RAILROAD COMPANY.

. -tVv \-V -

The accounts by the Secretary and Treasurer are herewith presented.

Paper A. contains the general accounts of the Company for the half year

ending the 30th June, 1840. .. , . ._ . , _. ^ ^ .._^. _
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Showing- the income of the half year to be vr v; -; • $223,205 4G

The expenses for the same time including all improvements ^r.' -iv-r*:; -

in road, machinery and buildings, and the interest on

loans, ^ -.,.:,.,• .152,213 80

$110,259 56

$50,259 56

Making the nett income
~ "

$71,081 66
Over 7 per cent, on the capital. This amount has been applied to the re-

duction of our debt to the Louisville, Cincinnati and Charleston railroad

company. ^ r^ - ' ^i -^w- -^^ .' ' ' /i- > :

-'^

Since the first of last January the drafts of that company have

been accepted to the amount of

First to assist in payment of the last instalment for the pur-

chase of the slock in this company, $60,000 ;
and secondly

to provide for the payment of the interest on the sterling

bonds ($2,000,000) of that company.
All of which has been paid except $14,543 57, falling due this month,

on which we will require accommodation until jthe fall business commen-
ces—as the income through the summer will barely meet the current ex-

penses ; in previous years it has not done it.

Besides the above payment to the L., C. and C. Railroad Co.

our debt has been further reduced by charging the trans-

.
portation of iron, &c., and chairs and spikes furnished lo

V that road,

'TJ\e accounts continue to shtfvv the pleasing fact, of an increase of in-

come, while the expenses have continued to decrease. i. ;
•

The whole income for the six months, ending 30th June,

1840, is *
, :

-• V $223,295 46
For the corresponding months of last year it was .198,571 20

$22,233 37

V. Showing a gain of
,

The expenses for the same time last year, were
For the corresponding months of this year, are

$24,724 26

$175,882 17

152,314 80

Decrease in expenses of ' . $23,668 37
Added to increase in income, is

' •• $48,392 63

Making a total gain to the first half of the present year, over the first half

of the last year, of forty-eight thousand three hundred and ninety two dol-

lars sixty-three cents, -'y " '
: .

,

} >
.

~

It is proper here to state how it happened that the expense of this com-
pany up to July, 1839, continued to increase, and since that time have been
diminishino-.o ^^

In the winter of 1835-6, it was found.by John Ravenel, Esq., then Pres-
ident, that without a much larger expenditure in labor and materials, the

road could not be kept up; consequently arrangements were made for an
increased quantity of timber, and an additional number of hands organized
under competent carpeniers, till a force was made equal to re-build the su-

perstructure of the road in three years, and by the expiration of that time,

say in July, 1839, the improvements and repairs had made the road nearly

equal to new. The road thus improved, it was found to be practicable, in

the course of the last year, to reduce the expenses in labor and materials

—

equal to replacing tne timber in the road one-fifth in each year—or to re-

build in five years. The lower rate of labor and provisions, and material

generally, have also contributed to lessen the expenses of the last six

months. - .:>.-•'
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The following^ papers are also furnished by the Secretary and Treasurer :

A table (marked B.) of passengers and freights, passed on the road each
month, with number of bales of cotton transported.

A statement (marked C.) of the whole property of the company, with the

road and all its improvements— the whole costing

And a compartive statement (marked D.) showing the receipt for each
year, since the opening of the road. /i 'o ?^>: ' ^ :^:: »

.- v;^
•'•- -

The increase of receipts on the road, since it was fully in operation, say

for the last six years, has been over 20 per cent, each year, to the next pre-

ceding.

The gradual increase of income, and expenses diminishing—and the

condition of the whole property annually improved—gives a character to

the establishment that should enlist great confidence in the future prosperi-

ty of the company, and is calculated to excite speculation in those who look

at the matter understandingly. ' •
^- -: • '

'^ \-:
; > ;. V?' j . .

A report from thesuperintendant of the road, Mr. Lythgoo, (marked F.)

makes the ordinary repairs, for the last six months, ^28.034, and the im-
provements, wood and extraordinary repairs $18,483. Showing the ordi-

nary repairs- to be $412 per mile per annum. The estimate for the cur-

rent six months of repairs and improvements is $36,000.

A paper (marked G.) furnished by Mr. Ross, master of machinery, de-

tails the number and condition of the Engines; statement of the machinery
in the shops, and kinds and materials on hand. U ''''.'-• \'--'-^y. v / i ;yv' ••;;:

The machinery has been kept up without the purchase of additional en-

gines. By re-building and constructing in our own shops, a sufficient

number have been kept in order the last six months, and it is believed we
shall have as many as will be required for the business of the approaching
season.

It appears by the accounts^ that the quantity of materials and amount of
labor in the shops has been greater in the last six months

than in the first halfof last yearby -H-v ' i;-
. \

, While the charge for the machinery has been less in the

same time, by ; ' v . t r ;
";-';

Showing a saving of

We cannot refrain from adverting to this fact again; we did in our last

report; the great importance of having our work done at home, as far as

practicable.

Spending the income of the company at home instead of abroad, is equal
at least to half of all the other advantages of the institution. The same
community receiving the payments that make them. Hence the amount
paid out still remains with us, and goes far to sustain those whom we look
to to sustain us.

Improvements have been made to considerable extent. Buildings and
sheds have been erected, covered with some 150 squares of tin roof— 1st,

extending over the freight cars while loading; 2d, to cover engines repair-

insT and building; and 3d, in which are building passage and freight carsj

4th, to make boilers in, &c. : •
—^'<i •

: v-v ->'
;

'/::, -

In machinery and cars, the following improvements are worthy of notice

:

The use of steeled journals, and chilled cast iron boxes, instead of brass

or composition boxes, on iron journals.

These have been in use constantly since November, 1838, under one of
' the passage cars, and have been applied to all the others, as well as the

t*. ^^SS^S^ ^^^ freight cars, on eight wheels, since that time—and have in no
instance yet worn perceptibly—saving nearly the whole expense ofrenewiug

$3,501 30

$12,690 90
$9,189 60

boxes and journals on the old plan. • S.'*i.,
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These steeled journals and chilled boxes have been manufactured and
furnished to us by the New Castle Manufacturing Company, at New Cas-
tle, Delaware. We hope soon to be able to get them up here— we have
already made some progress.

Another improvement, of perhaps greater importance, and which has

originated with ourselves, is the barrel car—constructed both for pas?en-

gers and freight. These are made with staves grooved and dove-tailed to-

'. gether, and supported by six iron hoops 2 inches wide, by half inch thick

f —doois at both ends. The passenger car is 30 feet long in the clear,

with portico at the ends 2| fet t long. The diameter in the centre is 9 feet,

, and at the ends 8 feet. The staves are \\ boards 5 to 6 inches wide ex-

tending the whole length of the car. There are 20 windows on each side,

15 by 30 inches, glazed—the sash passing up over head. The freight car,

which has been in use about four months, is only 21 feet long—but others

are being constructed 30 feet long, and will carry about 40 to 45 bales of

cotton, or 15,000 lbs. other goods. V ' ;-

This plan originated in an inquiry made by Col. Gadsden, in September
1839, before he was connected with the company, except as a stockholder,

—whether a car made of the barrel, or hogshead form, would not answer
for freight? To which we assented—and although this occurred casually

while travelling on the road, we determined, on returning to town, to have
a car constructed of this kind—and the arrangements and details were

• made by Mr. Hacker, the master carpenter, and myself. Mr. Hacker,
while building this car, suggested the plan of a passenger car, which he pro-

. posed to get up
;
and did so, he and myself arranging the details.

Col. Gadsden having since become the President of the L., C. & C. R.

R. Company, has concurred with me in awarding to Mr. Hacker the in-

vention of the passenger car, of the barrel form, and assented to his taking

out the patent—he renouncing to both of our companies the right for this

. State. I have been thus particular in this statement, that the facts may be
presented, least any difficulty should occur respecting the patent rights.

These cars, we believe, will be invaluable to the company, and to others

who use them, being much lighter, cheaper, and more durable than the

square form.
^

The preparation of Timber in Corroaive Sublimate to preserve it.

This process has become not only a matter of speculation, but of inter-

est, from the progress of experiment w^e have made. Besides the timber

prepared and put in the road last year, and mentioned in our report (says

of" 130 pieces 20 feet long as ties, under both tracts of the inclined plane,

supporting the butt joints of the rails—and 50 pieces also put in the road

on the lower part of the 23d mile") on the 9th of July, 1838— four pieces

of rail timber, cut from one stick, each 6^ feet long, and about 9 inches

square, were put in the road as rails. Two of these pieces were prepared

in a solution of corrosive sublimate, about 15 days—the others were un-

prepared. On the 17th June, 1840, these pieces of timber, which lay

about two-thirds of their thickness under the ground, were examined by
Col. Long, U. S. C. E., Col. Gadsden, Mr. John Ross, master of machine-

ry, and myself. We found the prepared pieces perfectly sound, but those

unprepared were decayed in several places, some an inch in, from the outer

surface. The earth was returned, and the timber left as found for further

examination in future years. ;• v^::,.;v; ' i^v^v

In ^e above, we have all the proof in favor of the process that could be

had in two years. If at the end of five years these prepared pieces remain

sound, the expenses of Kyanizing will be well repaid. If sound that
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length of time, it will remain so, no doubt, sufficiently to sustain the iron

on it, as much longer, say ten years. Although the calculation is, that

unprepared timber will remain in the road an average of five years, yet it

is known that considerable signs of decay are discovered in less than half

that time.

These remarks are induced at the time, by noticing a report of the Sec-

retary ofWar to the Senate of the U. S. in answer to an inquiry on this

subject in which were very few facts of interest, of experiments in this

country, and nothing so satisfactory as our experiments here.

The increased price charged for passage the last three half years, has

done much to sustain the expenses, and begins to show something like an
interest on the capital employed, which, however, cannot be paid to the

stockholders while the company is in debt. But it will reduce the cost of

the road to the original capital, and afford a greater per centage of dividend

after the debts are paid. .: -^ - .: ; ,
-(-^ -'''

:\-':"-'''':i^':y>\\

It has been found in other States, and also in Europe, that railroad com-
panies have been compelled to ask a higher rate of toll. The Legislature

of Virginia, in March 1840, permitted the Petersburg railroad company to

advance the price of passage to 8 cents per mile, and to add about 50 per

cent, on the rate of freight. (,>Ir. Bird^s report in May.) And the gov-

ernment of Belgium, on the 3d of February, 1839, advanced the tolls on
all the roads in that kingdom, (10 in number) from If. 43c. to 2f 06c., be-

ing about 45 per cent, advance— without this, their productiveness was a

matter of doubt. In fact, the old tariffis stated to have been ruinous. But
the increased rates are said to have made these works profitable.— (Rail-

road Journal, I5th June.)

Since the annual meeting in .January, little hns occurred beyond the or-

dinary business of the company, unless we record the fact of the great

freshet of the 27th and 28th May last, which did much damage to our road

at Hamburg. About 800 feet of the superstructure was swept away, (the

iron has since been recovered) and some thousand yards of the embank-
ment washed down. The rails were soon replaced on the piles. The
mail and passengers were only delayed while the water was actually over

the road, and freight was passed over a few days after. The repairs are

now about completed—the embankment better than before. The cost will

be about $3000, but as the materials and labor were borrowed from other

parts of the line, the expense will not be felt, or hardly perceived in the

accounts. Other parts of the road beyond the inclined plane were consid-

erably washed, biit not enough to require immediate attention. They will

be repaired as soon as the hands can leave Hamburcr-

The present condition of the road, as a whole, was never better than it is

now. The speed attained is equal, if not greater than on any part of the

great mail ronte from Boston to New Orleans. There is, perhaps, no
other point where the mail is passed over 13G miles in bssthan 9 hours

—

our trips are frequently performed in about 8 hours. There being over
two hours necessary delays,—the performance of the entrine is over 20
miles an hour while running.

The superiority of the peculiar construction of our road—the superstruc-

ture on piles driven in the ground and embanked afterwards—was shown
very satisfactorily in the repairs, after the ^xe?X flood of the Savannah river,

in May last, which raised the uater five feet over the top of the rails, yet

not one-fourth thus covered were removed, and had it not been for the

great weight of timber, houses and whole trees, which were forced against

it with great violence, no part would have been dislodged from its foundation.

The plan, regarded by many as a great mistake, in the building of the
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road, has proved an economical one, as well in repairs as in original

construction.

The report of the Qgen of Transportation, captain Robertson, (marked E.)

after giving- a statement of the number of cars in this department, and some
facts that have occurred since the first of the year, recommends the exten-

sion of our road over the Savannah river at Augusta, and the purchase of

negroes to supply the place of those we hire. These are both popular

measures, but such as I cannot accede to. At present 1 do not think it ad-

visable to make any great outlay that would require an increase of capital,

1 am confident thit a location in Augusta could not be one that would be

profitable, and requiring a considerable expenditure of money, that could

with difficulty be obtained—and if applied would not yield a fair interest.

Such an extension of the road would add materially to the expenses of the

company—the keeping up the bridge, additional ware houses, clerks, &c.

Subjected too, as we should be, to taxes and other impositions, consequent

on being beyond the limits of our charter.

My objections to the purchase of negroes for the line, or for the shops,

are equally strong, and I doubt very much the policy of such a measure,

even if we had the means to make the purchase.

The privilege of pronjpt'y dismissing an inferior, vicious, or otherwise

worthless negro from our service, is a very great one, which would not be

had if they belonged to the company. It is also important to have the eye
of an owner to look to the ireattnetit as well as the conduct of the slaves.

If the company owned them, the overseers might be cruel to them without

redress; and it could not be expected they would attend much to their

habits. But it is different where there is a master to appeal to, or to in-

quire after them, who feels nearly the same for them, he does for his chil-

dren, besides the protection of their value, which is a great stimulant to see

they are not abused. • • . •
. . . ! ,. v..

And as regards the employment of negroes, in the shops and on the en-

gines, I think it very improper to instruct them in the arts and facilities

which might be used by them noainst their owners, as well as for them.

It seems to me that every large institution of this kind should do all in its

power to add to tl)e physical force of the country, by employing, where ap-

plicable, able-bodied white men, thus giving strength to our militia, patrols

and police generally. •
. -

'

j
• '^r

-

In legislating for an establishment like ours—one which we hope may
be so conducted as to be preserved for ages—no small consideration of

gain should conflict with the safety or security of the property, or good
morals of the country in which it is located. , . ... .

Kospectfully submitted,

T. TUPPER, President.

Note.—An eno-ine and crew has been, by request of Col. Gadsden, put

on the branch road to Orangeburg. The receipts on that road credited to

the Lu., Cin. and Ch. R. R. Co., and the expenses of the engine charged

to that company. '

- ; , • . I ;;;;*• v'r>^.

Another Anthracite Furnace.—Mr. John Pott, of the West branch

valley, has converted his furnace into an Anthracite furnace. She was
blown in exclusively with anthracite coal, about two weeks ago, under his

own superintendence, and continues to make excellent iron, yielding from

10 to 12 tons per peek The furnace is of the smallest class, and the yield,

with the use of anthracite, is greater by two or three tons per week, than

with the use of charcoal. This makes the seventh anthracite furnace in

blast in this country.

—

Miners^ Journal. .., ,,v ..,..-,.
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We insert the following communication, although unfinished, as it bears

> upon various articles already published in the Journal. At the conclusion

of the subject, ifnecessary we shall offer some remarks. ;

-

ON THE STEAM ENGINE. ON THE APPLICATION OF STEAM AS A MOV-
f

tng power, considered expressly with reference to the
Economy of atmospheric and high-pressure steam, by oeorge

^ ,
holworthy palmer, m. inst. of civil engineers, london. in-

serted in the american railroad journal for march and
APRIL, 1840.

TREATISE ON THE STEAM ENGINE. BY JAMES RENWICK, L.I.D., PRO-
FESSOR OF NATURAL PHILOSOPHY AND CHEMISTRY IN THE CO-

LUMBIA COLLEGE OF NEW YORK. SECOND EDITION, REVISED AND
i-'i^ ENLARGED. 1839.

There are few subjects of equal interest or importance, that have been
- more discussed than the proper use and economical application of steam as

-i a moving power; yet there is probably no subject on which so many dis-

. cordant opinions still exist among practical men. It necessarily follows,

then, that the subject is not sufficiently, because not clearly understood.

\ Contradictory and erroneous opinions are not only held by those whose op-

portunities for observation or capabilities for comparison have necessarily

been limited by circumstances or education, but are adopted and supported

; by well infornried individuals like the above, who from their peculiar posi-

\ tion in society might be reasonably deemed competent judges and infallible

authorities, from possessing leisure and the most ample means for investi-

gation ; and having seemingly exerted themselves to the utmost, have nev-
.' ertheless arrived at the most opposite, and as we shall hereafter show, at

equally unsound conclusions—both equally positive—alike erroneous.

. • Theoretical writers ever seem to look at facts according as they favor pre-

conceived opinions, rather than as aids to truth and the only sure guides to

proficiency; while the facts themselves are left to be developed by the pa-

,.. lient practical mechanic, who, from his limited knowledge, is after many
'

, anxious trials the frequent victim ofdisappointment or loss, or the unthank-

ed and unrewarded instrument of useful improvements—unsuccessful, re-

viled; successful, defrauded. [,::\/'\y.:' -,: \:/::^.-:r\:'-\:^ ... *;

The intention of Mr. Palmer, as deduced from his paper, is to discredit

; the truth of the reported duty of the Gornish pumping engines, and to totaMy
; deny the great value of high steam when used expansively in those or any

. other engines
;

for he says, (p. 183) " How then a saving of fuel can arise

• from the use of hi<Th-prcssure steam worked expansively, is to me an evi-

. dent paradox; unless by some power utterly beyond my comprehension,

the sensible caloric can be prevented from becoming latent by dilatation,

. which, I need scarcely add, no power can accomplish." ^ .-

Prof Renwick, on the other hand, not only admits the truth of the Cor-
'. nish reports, and the great value of high steam when thus applied, but re-

commends its gpneral adoption in steamboats, &c., in a manner and to an
extent which it is one of the express purposes of the present paper to show

3 is dangerous and unnecessary; and being so, is impolitic
;
and the reason

;•. for these assertions will be hereafter apparent in this our endeavor to sep-

;c arate prejudice from intelligence, by the substitution of certain facts for un-

certain theories or groundless conceit.
,

. ,.j-

If Mr.Palmer's treatise (having been published by the London Institution

of Civil Enofineers) is to be considered as possessing the approval of that

respectable institution, and his arguments as having obtained their sanction,

23
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then the work must be considered one of the most extraordinary ever re-

corded by a society of practical men ; its sole purpose being to ridicule

and to discredit, bv most labored theoretical and unfounded speculations,

(by any thing and by every thing but facts) the published monthly reports

of the duty of the Cornish pumping engines, and to prove by an immense
collection of heavy and unsound arguments that it is physically impossible

the Cornish reports can be true; while, unluckily, it will be seen Mr. Pal-

mer having been physically mistaken, the society will have lost all the

credit and honor anticipated in this publication of what, Mr. P. says, is

"above his comprehension."
_ \.

Prof Renwick, on the other hand, too ingenuous to deny sucb public

and authentic statements, and too well informed to question them, has elu-

cidated in detail the causes of the superiority of the Cornish engines; and
these causes are no where better described than in his work; (see articles,

1 10 to 1 15.) But as he has also mistaken the nature o{ steam and its value

;

as he has also too hastily, though ingeniously, assumed that improvements
so palpable and so useful in the Cornish pumping engine, can be as readily

imparted, and as extensively and usefully applied to the rotary or crank
engines, he has thus promulgated errors

;
which being sanctioned by his

respectable name, supported by his otherwise useful work, may be attend-

ed with very injurious effects to the future improvement of the steam-en-

gine, and discredit to the national talent.

Hence then, were we to inquire for the causes for these opposite views
and the contrary deductions of these writers, we should probably first seek

it in the actual difference to be found in the action of steam in the pumping
engine and in the crank engine—an important fact; unknown to each, be-

cause unnoticed by both ;
and yet it is a fact of no mean importance to any

one attempting a description of the steam engine, and of great importance

to any one attempting its improvement; and if we were to extend our in-

quiries in a full and unprejudiced manner, we probably should soon dis-

cover sufficient additional cause for their opposite views in the many differ-

ent opinions that have prevailed on the nature and essential properties of
steam, and which have originated and continued very singular and capri-

cious prejudices.

It is well known that the most extraordinary and incredible properties

have been attributed to steam by earlier writers, who unhesitatingly as-

serted that while the expenditure of fuel increased in an arithmetical, the

force of steam increased in a geometrical ratio. Hence the most extrava-

gant advantages were expected and promised by Evans, Perkins, and
Wolfe; advantages, unfortunately, which could never be realized, because

they never existed.

tf we inquire further, how such talented men could ever have been thus
mistaken, we may find their best, and perhaps only excuse, in the seemino^

vastly increased effect of heat on the thermometer, as indicated in the

tables published by chemical writers on the elasticity of steam. Thus Dr.

Ure states, though the temperature of water must be raised 180°, or from
32 to 212, to produce steam equal to 30 inches mercury, that onlyr

36° are required from 212 to 248 to equal 30 inches mercury. '•

' 24° " " 248 to 272 " . . " ••
^ /;-'v

IQo 1. .. 272to290 " •* . ,,
.^-^ V

> 15° •• ' .. 290 to 305 " ^^ m''"' *.

"~ MM. Dulong and Arago carry their tables to fifly atmospheres, and state

that towards the end of their observations a single degree of heat increa.ses

the elasticity of steam equal to thirty inches mercury. Now. this seeming
great effect of heat on the thermometer, indicating intensity only, was
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doubtless mistaken for quantity ; and increased power was thence inferred

without further inquiry. Hence there arose the unfortunate delusion that

overwhelmed so many minds for so many years
;
and this baseless specu-

lation has unquestionably hindered the application of rational aud practical,

because apparently less splendid endeavors; and hence the improvement of
which the steam-engine is still susceptible has probably been retarded, and
is still thereby prevented. -

, v >. ''<'<x: .'.:; -yi-^^i'-^'.-'O-^- -- >.

These overexcited opinions have generated and still maintain in this

country, as undue a prejudice in favor of high steam, as the unfortunate

failure of the hopes they gave rise to has created an equally undue preju-

dice in favor of low steam in England, over a great portion of the most in-

fluential practical engineers, of which sufficient and indubitable evidence

is given by this publication of Mr. Palmer's speculations, sanctioned by the

British Society of Civil Engineers. : ^: .:- r.v •- : :
;:/v

Hence then we have obtamed the probable origin of the very opposite

opinions embraced and prejudices exhibited by the writers at the head of

this paper, on a subject, mechanical and physical, and therefore as certain-

ly susceptible of such full explanation as will allow of neither dispute nor

misapprehension, whenever it shall be fairly and carefully investigated,

without national prejudice; which, mean and pitiful as it is on personal

subjects, is miserable on this.

' The first inquiry in this matter should now be, as it always should have
been, what is the real nature of steam of various densities? as so many
opinions have been s^iven, and are still maintained thereupon, and as a pre-

vious knowledge of the true properties of steam is evidently as attainable

as it is indispensable to a right discussion of its proper application. Its

correct analysis will prove that all former and all prevailing errors have
arisen from a want of that definite and certain knowledge of this branch

—

or rather root—of the subject ; for contrary to all previous authorities we
maintain, and will speedily prove, that steam in every proper state and
density, when rightly applied to produce motive power, is a definite com-
pound of water and of heat, ever in an active, sensible, or free state, and
never in a latent, or insensible, or combined state, as it is in the permanent

' gases of oxygen or hydrogen; but a compound at once and always simple,

wherein the rate of the elements is definite or invariable.

By proving this, we shall clear our subject from a load of superfluous

arguments which each writer has based on erroneous and mistaken notions

of this invariable property ofsteam ;
and as it is essential that we show

this fact fully and clearly, we shall proceed to do so by an experiment

which may be easily made or repeated, at little trouble or expense, by any
-:. of our readers. We shall detail it fully, to prove our position

;
and it will

seem not a little curious that this experiment of ours differs but a little, in

its detail only, from the experiment quoted by Mr. Palmer in the com-
mencement of a paragraph, wherein he draws so melancholy, so unfound-

ed, and such a contrary conclusion, which there appears to have been the

: source of his many errors. How easily, then, may such mountains be re-

:. moved! z-:^ v- r'j.'^'"'V^"^i' i^.-u.^;-;'-

Provide a small wooden tub or cistern, with a moveable wooden cover

;

.' coil about 10 or 12 feet of very small leaden pipe, spirally on the bottom

of the cistern, passing the ends of the pipe through, and cementing them
into opposite sides of the cistern

;
connect the upper end of the pipe by a

small stop-cock to a high-pressure steam-boiler. If then a full cubic foot

of cold water is introduced into the cistern, its depth and temperature ob-

served and noted, by a regulated opening ofthe stop-cock some exact meas-

ure of water may be distilled through this apparatus, (as a pint) and the
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heat and water in steam of any and every density may thus be separated

and correctly nneasured
; as the distillation of a constant quantity of water

by measure will always impart to the condenser one constant correspond-

ing elevation of ten\perature, from steam of any and of every density,

whether 1 lb. or 10 lbs. or 50 lbs. or 100 lbs. per inch above atmospheric

pressure. The quantity of heat obtained from a constant quantity of water

will be also always an invariable corresponding quantity.

Now, the true composition of steam of 1 lb. per inch cannot be misstated,

when assumed to be steam of much higher elasticity greatly expanded

;

and as we have proved no heat is lost, or has become latent or insensible

during the expansion of steam, contrary to the assertion so fully and so un-

reservedly made by Mr. Palmer, and as certainly though in a very reduc-

ed or humble degree by Mr. Renwick, yet equally erroneously by both

—

we see their joint errors are founded alike on a misapprehension of the

true nature of the heat in steam, in which none can be lost or become la-

tent with any degree of expansion within a steam-engine, because heat ne-

ver becomes latent in steam at all. • vr - - ? 1
•; ->

'

';v -
-

Trusting that enough has been proved to show both the origin and ex-

cuse for the errors of the earlier writers, in their unfounded anticipations of

unlimited advantages from the use of high steam, we will next endeavor to

show the origin and excuse for the mistaken views of the authors at the

head of this paper, and at the same time remove an incubus that has long

pressed so heavily on, and retarded so much the advancement of this par-

ticular branch ofscicnce.r - '

> :(• n ^*: .' ."': -
'. I > :i( .

Probably in the first instance our observations will be met with doubt,

or denial, or both, from many who are governed, as the greater part of

mankind are, more by the authority of great names than by reason
;
as in

the case now immediately contemplated, where a humble individual pre-

sumes to question the discernment and discrimination of every chemical

writer and philosopher on the subject and nature of steam, from the time of

the venerated Dr. Black to the present period. But although it may and

doubtless will appear to most chemical readers an almost absurd position to

question the assertion first made by Biack, and since universally admitted

by all writers on the subject, yet it must be allowed, a priori, that if an er-

ror has crept into the theory of steam on such high authority, and has been
sanctioned so long a time, by so many learned and acute writers, and by

* such a host of talented and practical men, then the removal and ex-

position of such an error must be considered as an imperative duty devol-

ving on the first individual, however humble he may be, that shall first

and clearly detect it. Considering then this duty has devolved on us, we
proceed to explain our views, by inquiring into the doctrine of latent
HEAT, as expounded by that highly gifted individual Dr. Black, who taught
that ice in melting absorbed 140° of heat; and that as the temperature of a
thermometer embedded therein remains invariable during the whole peri-

od of melting, however long that period may be protracted, the great quan-
. tity of heat thus absorbed by the melting ioe becomes latent, or hidden, or
insensible ; yet it is alone to this application of the latter term, or insensi-

ble heat, that no contradiction is or can be contemplated. j,

Again. When an immensely larger proportional quantity of heat is

combined with the elements of water, to form the permanent oxygen and
hydrogen gases, the term latent heat is more strictly applicable, because
though the heat in combination exists in such a greater quantity, the gases

may be exposed to an immensely greater range of temperature, or to any
degree of cold, without disturbing the chemical and permanent arrange-

ment of the heat with the ponderable elements in the gases. Now, we nl*
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low the term insensible heat to correctly designate the heat in melted ice

or water, and the term latent heat as properly to designate the heat com-
bined with the oxygen and with hydrogen, and fcrining those permanent
gases, yet we are not only disposed to question the existence of heat as la-

tent or insensible in steam, and the propriety of those terms, but to deny
the existence altogether of any other than free heat in steam ofany density

whatever and wherever; for it is not perceptible to the sense of feeling, ap-

preciable and measurable by the thermometer
;
and not only perfectly free,

but ever prone or ready to enter into instantaneous combination with any
colder substance with electrical rapidity, its speed limited alone by the

conducting power or capacity ofany such substance with which it comes in

contact? Cun any thing be conceived more contrary to reason than the

idea that the heat in steam is ever latent or insensible? Can any thing be

more contrary to sensation, to experiment and to fact?

Yet from views so mislnken, with arguments so unfounded, Mr. Palmer
has notonlv attempted to retard the improvement of the steam-engine, but

has had the hardihood to deny facts ns notorious as the sun at noon-day-

Well has he said, " it is above my comprehension." We can see no possi-

ble reason to doubt this his assertion
; but we do see reason to doubt Mr,

Ren wick's assertion, article 115, " The expansion of steam is not inversely

as the pressure is;" and we have two reasons for thus doubting Mr. Ren-
wick : the first, founded on the fact we have proved, that the heat in steam

is always free and active, and constant in quantity
;
and the second reason

is deduced from an experiment easily made, and which we propose to de-

scribe in our next paper.

—

American Repertory. r " v. -
= a- ;-:

The following statement of business done on the Georgia railroad, was

omitted in our last number. ^ •,
.,

. ^ v • ^•.;.'>

no. 8. statement of the aggregate amount of business done

; on the georgia railroad from ist of may 1839, to ist april
*' 1840. (eleven months.)
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No. 9. STATEMENT OF THE EXPENSES INCURRED FOR WORKING THE

GEORGIA RAILROAD FROM IST HAY 1839, TO IST APRIL 1840. (11

MONTHS.) •"
.

* ;
•";•• •

. • Transportation Department.

Stationary, printing, &c., / $.540 42

Loss and dajna^^e, 1,528 02
Incidentals, ^

, ' 1,009 54
Oil 51nd tallow for cars, 264 56
Provisions, clothing, doctors' bills, and

other expenses of neorroes, 3,704 78

Expenses of mules on Warrenton branch 330 23

Wages of laborers, 4,145 71

Assents and clerks, 6,845 57

Conductors, 3,600 50

Motive Power.

-$21,969 33

Stationary, printing, &c., $54 24

Expenses of water stations, 2,758 62

Incidentals, 64 46

Fuel. 6.269 31

Oil and tallow for engines, 2,849 77
Ordinary and extraordinary repairs of en-

gines, •
• 4,733 1

1

Loss from contingencies, . • 1,136 67

Engineers and firemen, 6,896 75

Provisions, clothing, doctors' bills, and

other expenses of negroes, 1,378 29
$26,141 22

Maintenance of Way.

Men's wages, $11,471 32
Provisions, clothing, doctors' bills, and

other expenses of negroes, •' . 1,993 47

Stationary, printing, &c., > 16 00
Incidentals,

Tools,

Materials,

Supervisors,

/ 192 74
379 57

1,284 41

1.833 28

I
•

-$17,170 79 ,

. C. ', Maintenance of Cars.

Repairs, «&c., .' V ' * $4,525 00
Wood work for two cars destroyed by
: accident, 440 00

v^

.!>.•>' i

$4,965 00
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J 84 ,, Plan for Constructing Railroads.

We have frequently read, with great pleasure, reports such as those

which follow, as extracted from the Journal of the Franklin Institute. We
conceive this to be an instrument of much good in proper hands. To have

from competent persons a succinct description of a new machine, an inter-

esting process in an extensive manufactory, is a very great advantage both

to those possessing a general interest in the arts, and also to practical men.

That there are disadvantages growing out of the abuse of this method of

reporting, cannot be denied
; and when it degenerates into puffiing the ar-

ticle under notice, and abusing all rival inventions, it becomes worse than

useless. In the respectability of the committees of the Franklin Institute

we have, however, a guarantee against anything of this sort; and the cau-

tious tone of many of these papers indicates the conscienciousness with

which the duty has been executed. f

Unless in the hands of men of acknowledged judgment, we would dep-

recate the extension of the practice, - ^ ' '.

'

REPORT ON A PLAN FOR CONSTRUCTING RAILROADS, INVENTED BY
MR. JAMES IIERRON, OF MARYLAND, CIVIL ENGINEER.

The Committee on Science and the Arts, constituted by the Franklin In-

stitute of the State of Petmsi/hama, for the promotion of the Mechanic
Arts, to whom was referred for examination a Plan for constructing

Railroads, invented by Mr. James Herron, of Maryland, Report—
That ihev have examined with much care and interest the drawings and

model submitted by the inventor, and have had the advantage of this gen-

tleman's personal explanations.

It appears to us that Mr. Herron has fully understood and appreciated

the evils inseparably connected with those plans of railway superstructure,

so much in use here, as well as in Europe, in which the rails are supported

upon isolated blocks of stone, or sleepers of limber. In a climate like that

of our northern and middle States, it is out of the question for us to encoun-

ter the expenditure which would be necessarv in order to obviate the influ-

ence of frost. Even our best constructed roads are upheaved by its power,

and where the supports of the rails are in the least degree unequal in their

character, either in consequence of different dimensions, different depths

of foundation, or different capacities in the sub-soil for imbibing water, the

result is a succession of irregular elevations, depressions and lateral dis-

plarements, which are destiuctive alike to rails, cars, and engines, and

productive of a jarring and lurching motion extremely disao-reeable to

passengers, and by no means free from danger. When the rails are sup-

ported on cross ties of limber resting upon mud-sills of plank, (which is

also a common form of superstructure in America,) a much belter form of

road is ohtaintM, though still far from perfect. The irregularities caused

by unequal settlements are less numerous and less sudden, but there is still

nothing to prevent one mud sill from rising above another from the action

of frost, w^here the ends of two come in contact. The sleepers may be,

and no doubt are, often elevated entirely from the sills, and are also later-

ally displaced, giving a sliehtly serpentine form to the rails, which enhances

the flanch friction materially. But even if all these evils be avoided, there

is still a radical defect common both to this and the former plan, which is

thus adverted to in a pamphlet written on this subject by John Reynolds,

Esq., in 1837.—" The chief obstacle to durability which pertains to the

plan of supports at intervals, whether they be blocks or sleepers, is the
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a-Uem^ition o( flexible spaces and rigid points, which (even if the supports

maintain an exact level) produces in carriiiges moving rapidly ovtr th<m
a series of concussions, us the wheels succtssively inipingf on the rigid or

supported parts ofthe ruils. Also, however omall may be the deflexion of
the rail between its points of support, those points become fulcra, on which
it acts as a lever, to raise or shake the supports next beyond them. When
the supports have assumed irregular heights, (which is the usual case,) not

only are the above evils greatly aggravated, but the rail acts on every de-

pressed support as a spring-beam, tending to jerk it up, ox loosen its fast-

enings." '
.

..-•• >^-'. '..T., ;:../'::'•::•-.•.

In addition to the above, we may add, what is perhaps sufficiently obvi-

'

ous, viz., that the weight of the iron rails may be ditninished proponiona-
bly with the distance between the points of support ; and consequently, the

minimum quantity of iron will be required, when the bearings are continu-

ous.

The difficulties above aliuded to are not merely theoretical. Every en-

gineer who has had charge of the repairs of a finished railroad will vouch
for their practical existence, although much discrepancy of opinion exists

concerning the most appropriate remedies.

Mr. Herron's object appears to have been, to devise a plan in which all

the parts forming the structure shall be fully and adequately supported;
while at the same time they shall be so connected together, that no portion

wmII be liable to independent displacement, either laterally or vertically.

He has proposed several modifications, all of which he thinks may be ap-

plicable in particular situations. Those which the committee consider de-

cidedly preferable, both from simplicity and efficiency, are designated on
his drawings, as Nos. 1 and 4. In both of these, he uses a continuous line

of timbers supporting each rail throughout, which are joined at the points

of contact by a new scarph, peculiarly well adapted to the purpose, and
strenethehed materially by the manner in which the iron rails (which may
be either T or bridge form) are attached to the longitudinal timbers. The
whole is supported and stiffened by a system of diagonal cross planks, which
have a triple use, as they afford a considerable breadth of bearing, act

both as ties and braces to prevent lateral displacement, and being loaded
by ballast, will counteract any tendency which the bearers might otherwise
have to become warped by changes of moisture and temperature. Sand or
gravel is to be rammed under the lono-itudinal timbers, so as to give them
a firm and equable foundation throughout, and the whole roadway, when
finished, is to be filled with the same materials, as high as the base of the

iron rails. ^:-^ z- y. - -
'\; ._.--:: -..'..:•.': .^.^i- :.;;-• '^i;';^.. ;;^•^.:;..:.v••^.;.^:^-

,

The wrought iron chairs proposed by Mr. Herron for the joints of the

rails, are of a form new to this Cotnmittee. and if they can be manufactured

by rhachinery, (which, if good iron be used, appears probable,) will possess

advantao-es oveV most of those now employed, as they will clasp the rails,

without the intervention of wedges or screw-bolts, with sufficient firmness

to prevent any deviation at the joints, vet not so closely as to hinder them
from expandinsT longitudinally by changes in temperature. The rails are

to be fistened permanently at their centres to the longitudinal timbeis, so

as to cause the expansion to take place equally in both directions, thus re-

ducing the spaces necessary between the ends of the rails to a minimum.
The Committee do not think it necessary to enter into a minute descrip-

tion ofthe proposed plans, which could not bo made fully intelligible with-

out accurate drawings; nor do they wish to be understood as fully appro-

ving of all the parts, some of which appear to be attended with practical

difficulties, though not of an insurmountable character. The principles
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aimed at in the design have their fullest sanction ; and they would gkdijr

witness an experiment carried out upon a working scale, with timber kyan-

ised, or otherwise prepared so as to be secure from decay.

Of course there are many points of importance embodied in the general

scheme, which have been previously suggested by other engineers, who
have at various times adopted similar contrivances. Other details are cer-

tainly original, and the whole combination evinces a degree of judgment
and ingenuity which we hope will not pass unrewarded.

t

'
:

By order of the Committee. :
I ,

July 9, 1840. William Hamiltoe, Actuary.

REPORT ON THE BORING MILL, CONSTRUCTED BY MESSRS. MERRICK
AND TOWNE.

The Committee appointed to examine the abovementioned Mill Report

—

That the visitto the establishment of Messrs. Merrick & Towne, known
as Southwark Foundry, for the purpose of examining their Boring Mill,

afforded an opportunity to learn many interestins: particulars, with a brief

statement of which it may be useful to preface their description of the ma-
chine under consideration. Southwark Foundry is situated on the Prime
Street Railroad, between Fourth and Fifth streets. The buildings occupy
three sides of a plot 200 by 370 feet, and consist of a machine shop 160

by 40 feet, three stories high ; a smith shop of the same ground area, one

story high ; a Foundry 180 by 50 feet, and a boiler shop 145 by 45 feet.

The ground floor of the machine shop, with the exception of a portion at

the front end, used as an office, is occupied by the Boring and Planing ma-
chines and heavy slide Lathes, one of which will turn a piece of work 4

feet diameter and 31 feet long. Upon the second floor are the lighter

lathes, vice-benches, drilling machines, and small planing machine. In this

room, at the time of the visit of the Committee, were to be seen various

specimens of finished work, which fully sustain the good reputation of

Philadelphia in this branch of manufacture. The third floor is used as the

pattern mukers' shop and pattern loft. Some of the patterns in course of

construction for the frame of the engine of the New Jersey Frigate here-

after referred to, would seem, from their immense size, to be designed to

form a large and highly ornamented building rather than parts of a movable
machine. At the southern end of the machine shop is a steam engine of

15 horse power, which drives the machinery of this building and the ad-

joining smith shop. The latter contains 18 forges, the blast for which is

derived from a fan driven by the engine. The heavier forges are executed

under a small vertical trip-hammer, which is capable of fatrgoting a bar 6
inches square. This must prove of great advantage both as a labor-saving

machine and as a means of obtaining greater perfection of the weldings.

Some samples of forgings were shown which evince a high degree of skill

in this important art.

In the Foundry much was seen worthy of approval. The machinery
and apparatus do not appear to be more extensive or various than are seen

in many other establishments, but the magnitude of the castings is much
superior, and their perfect finish and soundness fully equal to any which
have come under notice of the Committee. The permanent apparatus com-
prises three 8 ton cranes, two ovens for drying moulds, one 8 by 24 feel,

the other 12 by 32, and two cupola furnaces, respectively 39 and 42 inches

diameter, with a fan blast driven by an 8 horse engine. These cupolas are

capable of melting iron for a casting of 16 tons. The heaviest piece of

casting which, has yet been made is a bed-plate for the U. S. Frigate's en-

gines, which these gentlemen are constructing. For this casting, which
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weighs about 14 tons, 36,000 lbs. of metal were melted in 2 hours and 40
minutes

;
the metal being drawn off into shanks as fast as it came down.

The plate has just been cleared from the n^uld, and display's in its broad
proportions a most beautiful specimen of casting, presenting a surface of

more than 200 square feet without blemish.

The steam cylinders for the same engines, weighing 8 tons nett each,

were melted by the larger cupola above, in about the same time. The most
rapid melting in this cupola was 9000 lbs. in one hour.

The boiler shop is enlivened with the din of hammers employed in ma-
king the boilers for the Frigate's engines, four in number, made of copper
14 feet 6 inches lona:, 14 feet wide, and 12 feet hiirh, with double return

flues, weighing, when finished, 200,000 lbs.

The engines for the U. S. Frigate, to which allusion has been made, are

now in a state of considerable forwardness, and constitute an object of much
interest to any one desiring the success of American manufactures. They
are of the general form known as English Marine Engines—the cylinders

being vertical, with two lever beams, one on each side, working on pedes-

tals rising from the bed-plate, and connected with the cross-head over the

cylinder and with the connecting rod, by side links.

The principal dimensions are, diameter of cylinders 75 inches, lenslh of

stroke 7 feet, bed-plate 29 feet 2 inches, by 7 feet 4 inches, with channels cast

on—Main shaft, wrought iron, 17 inches diameter, 25 (eet 8 inches long

—

Paddle wheels entirely of iron, 29 feet 8 inches diameter and 10 feet bucket.

The work upon them was commenced in January, 1840, and is expected to

be completed in the spring of 1 84 1

.

""

i

"" "^ -

The large Boring Mill which was the special object of the visit to South-

wark Foundry, appears to be of entirely novel construction, and especially-

adapted to work of great magnitude, such as is found in the large engines

now building. The boring shaft is vertical, and the cylinder to be bored

stands upright on the bed or face-plate, and revolves around the bar—the

latter being stationary. The face-plate is keyed on to the upper end of a
vertical shaft 8 feet long, stepped into a brass bearing, and confined by a
-collar directly beneath the plate; the collar being secured by heavy timber-

framing, bolted to a massive brick foundation. A pinion geared to the

main shaft of the steam engine gives motion to the face-plate by working
into teeth on its periphery. The boring-bar is 14 inches in diameter; it is

inserted into a recess in the centre of the face-plate, and secured at the upper
end by a cast iron plate on the second floor of the building Directly over

this, on the third floor, is a hoisting machine for raising the bar and placing*

work on the mill. '

^
^^ s "? \ .-^

.
^« '^

Vv- > -

The boring-head, on which the cutters are fixed, is keyed to a movable
sleeve which traverses up and down the boring-bar upon two feathers, work-

.

ing in grooves on its opposite sides. The traversing motion on the sleeve

and head is derived from a long screw which passes freely down the hol-

low axis of the boring-bar; and the head of the screw is a cross-head, con-

nected by two stirrups to the sleeve. The nut of the screw swivels on the

head of the boring-bar, and receives motion from a train of gearing and tan-

gent screw: the rate of traverse motion is varied by changing the gearing

of the nut. f;v,^:^'>v..-c^-vv'^7:;--v v:'--::^v,..;A^^.,.v^v^^ r.j^-^ -^.r r-..\-^:-,^-:::.-:.-r::.'^^:,: .•.;.•

The cylinder to be bored is screwed at the lower end to the face-plate,

and at the upper end to a cast iron cross which works around a collet, fitted

to the boring-bar, with slots for the passage of the stirrups which sustain

the boring-head : this collet is movable up and down the bar, to suit.the length

of the cylinder.

By this arrangement the cylinder is firmly fixed at both ends of the bar
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which carries the cutters, and cannot possibly get out of centre, nor be sub-

ject to any inaccuracy except what may arise from the springing of the

boring-bar between the bearings at the ends of the cylinder, which is not

likely to be an appreciable quantity in a cast iron bar 14 inches diameter.

By substituting a cast iron rest in place of the boring-bar, for which pro-

vision is made, the mill is converted into a horizontal face-plate lathe, capa-

ble of turning a flanch 1 1^ feet in diameter. It will bore a cylinder of 96
inches diameter and 14 feet length. The work appears to be executed with

much greater rapidity than is usual upon the horizontal mill—the cylinders

for the Frigate, one of which was in the mill at the time of examination,

having been completed in eight days each. , j ; . .> ,

This machine must be esteemed of great importance in the construction

of larfi^e machinery, both as a means of expediting the work and of insur-

ing greater accuracy of finish. It has the advantage, in common with other

vertical boring mills, of avoiding the imperfection of form arising from

borinqf a largecylinder while lying on its side, such a cylinder beaig oval

in i(s section when taken out of the mill and placed uprioht/ -^

'

Possessing, therefore, as it does in the opinion of the Committee, both th*e

reqiiisites of novelty and usefulness, it is deenjed a proper su^bject for the

Scott's Legacy premium, an award of which is accordingly recommended.

By order of the Coinmittte.

July 17, 1840. William Hamilton, Actuary.

Large Shipments—tBusiness.—We learn that Messrs. Baldwin,
Vail and Hufty have shipped from their extensive locomotive manufactory

on Broad-street, within the last ten weeks, for various railroads in this

country, two hundrtd and thirty tons of machinery, and six locomotive en-

gines. They have lately received large orders for locomotives from this

country and Europe, which, in connection with their orders for the manu-
facture of machinery of all kinds, speaks well for at least this branch of

productive business. -^^

We lately took a ramble through this extensive establishment, in compa-
ny with a large manufacturer from ^mother city, who was desirous of wit-

nessing the use of Anthracite coal in forges, first successfully introduced,

we believe, by Mr. Baldwin, but now in use at other large manufacturing
establishments in this city. It works to a charm— is more economical in

point of time and expense—-those accustomed to it can take a belter heat

from it than from that in common use in forges—and what is more, when
it becomes generally adopted, as we have little doubt that it will in the

large manufactories throughout the United States, it will afTord our own
Pennsylvania a new source and a more ample fipld for deriving advan-
tage from one of her most important natural agents of wealth, the produce
of her coal mines. The casual observer seldom gives due consideration to

the importance of unpretending- improvements which are calculated gradu-
ally to accomplish very great and beneficial results, and such we consider

this improvement. ^ ,'.,.. .: i
'....' '/:^. :.[ .^-A: ...C-r •-':-. '^/

In passing through the locomotive room, we observed 8onr>e ten or a
dozen engines "on the stocks," in various stages of forwardness, and
though, perhaps, their progress in measuring distances, may not have been
so rapid as it is expected it will be when they are placed on the road nnder
full steam, there certainly seemed to be every facility for rendering their

progress towards completion rapid. Our attention in this room was par-
ticularly attached to the splendid locomotive eDg^ine of the largest class,

manufactured for the Emperor of Austria.
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This piece of mechanism was ordered'byArgnet Belmont, Esq., of New
^York, (agfut for the Roihschilds,) for .Emperor Ferdinand's north road,

ifroon Vienna to Lemberg, Austria. It differs in many points from thoi^e

heretofore made at B.ildwin's, (with the exception of the first, the " Old

Mron Sides" still running on the PhiJadelphia and Germanlown railroad,)

in having the driving wheel in front of the firebox, and in having the ec-

centrics on the outside of the driving wheels. The fire chamber is of
• heavy copper, juid many other parts are totally different from any other

ever made. Two thirds of the weight of the engine is thrown upon the

-driving wheels. It is intended exclusively for heavy freight, and in com-

paring it with other engines of the same manufacture, whose performance

is known from actual trial, it is estimated as capable of c^rawinrr from 380

•to 420 tons upon an up grade of 7 feet per mile, at the rate of 12 miles per

hour.

Some of the first engineers of our country, who have seen it, pronounce

it the most powerful machine they have ever examined, and calculated,

'from its make and its power, to do an immense amount of service.

The manufacturers of Philadelphia, we believe, first sttrted the locomo-

tive engine building in this country, and it is, we think, readily conctded

that they have not only thus far continued, but are likely to continue

first.— Public Ledger.

.IPATENT GRANTED TO HENRY GRIFFITHS, FOR IMPROVEMENTS IN THE
Process of producing Prints or Impressions from Steel, Copper, or

other Plutes. . ^
: r '

.

'

v v-^^' ^^

These improvements in the process of producing prints or impressions

from steel, copper, and other plates, have for their object the production of

imitations of drawings, by several successive operations of printing different

• colors or tints upon paper or other suitable material, each successive im-

pression being so carefully placed as to register with perfect accuracy and
fit the previous impression, in order that, when the several successive im-

pressions have been so taken upon one sheet, tablet, or surface of paper, or

other material, the whole shall produce the eff* ct of a drawing or picture

-delineated in its various tints or colors with a camel's hu'r or other pencil.

In performing this process, it is necessary first to provide a series of thrfe,

four, or more plates of copper or steel, as many in number as may be re-

quired to produce the different gradations of tints or of colors in rhe draw-

ing to be imitated upon
;
these plates must be produced severally by the

prdinary process of etching, stippling, aqua-tinting, or mezzoiinto, or other

suitable modes of engraving the selected parts or portions of the drawinor

which are to be represented by the particular tint or color printed from
each individual plate. . ; . /;:' v: . > :' ; :

- %r o..>. ;-- • "

When the several plates have been thu? engraven, there must be lines or

rejristering points marked i:pon all the plates accurately corresponding, in

order that the first impression upon the paper may exactly register with the

parts of the subject upon the successive plates.

The patentee has accompanied his specification with a series of prints,

taken in the several stages of the operation, which it must be obvious we are

unable to give examples of; and proceeds to state, in reference to the pro-

duction of such subjects, the manner of proceeding:

—

yv. - "I
Supposing, he says, that I am about to print a flower in colors in imita-

tation of a drawing,— I produce upon a plate, by some of the modes of en-

graving above alluded to, the form of the pale yellow part of the flower,

which I then print upon the paper ; I next produce a plate, having only
that part of the flower engraven on it which is to represent the central
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bright tint and the green stalk which I print upon the former impression. A
third plate is then provided, having the forms of the shadows only; this is

to be printed upon the two former. And, lastly, I produce a plate on which
is engraven the deep purple thit of the flower, and having printed the last

upon the three preceding impressions, I hereb)?^ complete the picture of the

fio wer.

Again, supposing that the subject of the drawing to be imitated is a land-

scape,— I engrave a plate with the forms only of the gray tints, represent-

ing hills and sky, and parts of the foreground, and having printed this, pro-

duce the imperfect or first sta^e of the picture ; a second plate is then pro-

vided, having only the forms of the yellow tints of the drawing, which is

to be printed on the previous impression, and which will thus give to the

picture the second stage of advancement; a third plate is then to be em-
ployed, having only the shades of the brown color and broad shadows of

the picture, which being printed upon the two preceding impressions, gives

a resemblance of the landscape drawing in a further advanced stage.

Lastly, I provide a plate, having the stronger or more powerful parts of the

picture engraven on it, and having printed this upon the three previous im-

pressions, produce a finished copy of the drawing, which I desired to imi-

tate.

The patentee further remarks, that he does not always print with oil col-

ors, as some of the tints, designed to imitate water colors, would lose much
of their brilliancy and delicacy if mixed with oil ; he therefore sometimes
employs moist water colors for printing; but, wherever brilliancy and pu-

rity are essential, he prefers to use the color in a dry powdered state.

The process of printing with oil color is so well known as to render any
description of it unnecessary. That of printing from moist water colors

has also been of late in use; but, if not generally known, it is merely ne-

cessary to observe, that the parts of the plate to be printed by moist water

colors, are covered by a small dabber, and the smooth surface of the plate

wiped clean by€i damp rag.

In printing with dry colors, I first grind the color with pure water or

spirits of wine, and, when dry, reduce it to a very finely-powdered state;

I then apply the powdered or dry color to the parts of the plate required

by means of a camel's-hair peticil, and carefully wipe off all the superflu-

ous color by the hand, or by a soft leather. The plate is then put into the

press, and the damp paper laid upon it, and after the dry color impression

has been given to the paper, by passing the plate under the rollers, the suc-

.cessive impressions should be taken while the paper remains damp, ex-

cepting in cases where great force of color is required, which may be pro-

moted by drying the paper between each stage.

THE ARCHIMEDES SCREW PROPELLER STEAM SHIP.

This important experimental vessel, of which we have recently heard

so much, and which may yet be the forerunner of a revolution in steam

navigation, made her appearance at the Broomielaw, on the forenoon of

Saturday last. She left Liverpool on Thursday morning, and reached

Douglas, in the Isle of Man. a distance of at least 70 miles, in 7 hours and •

a half, beating the " Mona's Isle" steam packet, full two hours in this pas- ^.

sage. The Archimedes left Douglas on Friday morning, at a quarter .

past 9, A. M. and without losing a sail, by the assistance of the screw alone, <

reached Greenock at half past 12 the same night, though during the latter -

part of the voyage, from Ailsa Craig, the wind blew a strong breeze di-

rectly ahead. The distance form Douglas to Greenock is not less than

135 miles, which was performed as already stated, in 15^ hours.
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At a quarter past 9 on Saturday morning, the Archimides left Greenock
for Glasgow, which she reached 11 A. M. As the vessel passed the vari-

ous ship yards and steamers in the Clyde, her appearance was greeted by
the same round of welcome cheering, which may be said to have echoed
from port to port in her circumnavigation of the kingdom. Mr. Smith,
the inventor of this application of the Archimedean screw, has attended the

vessel in all her trips, and he is accompanied by Captain Chappell, R. N.,

who superintends the trials, and has been sent down specially by the Lords
Commissioners of the Admiralty to report thereon. Of the courtesy of

these gentlemen, and their readiness to grant every information regarding
the workings of the steam-screw, we can speak in high terms.

The appearance of the Archimedes in the Clyde is an event of no ordi-

nary importance, considering that it was upon these waters that the genius
of Henry Bell, as applied to steam navigation, first developed itself, and
that ever since our river has worthily maintained its station as the nursing
mother of the art. Steam navigation, however, despite its mighty results,

is yet only in its infancy
;
and in this quarter the trial trips of the Archimedes

will be regarded with much interest. Indeed, it is scarcely a proper term
to speak of trial trips, for Capt. Chappell .states that the experiment has
been neither more or less than a triumphal voyage from one end of the

kingdom, to the other. From the accounts which have been given from
time to time, and recently in the Liverpool papers, most of our readers must
be aware that the application of the "Archimedean screw" for the propul-

. sion of vessels, was first tried by Mr. Francis P. Smith, the present paten-

tee, about four years ago, on a boat 32 feet in length, and about six tons

burthen. The screw was worked by a two horse engine, and such was the

success of the fisrt experiment on this small scale, that the present vessel

was finally projected and completed. - *". '
•

.: The Archimedes is rigged as a smart three masted schooner, with her
masts raking. She is of a beautiful model, and having no paddle boxes,

she has the appearance of a pleasure yacht, the flue being comparatively
slender. The following are her dimensions:

Length over all, 125 feet

'• between perpendiculars, ^^ 107 "
^ Extreme breadth, 26j "

)

, Depth of hold, -
- >\ 13 " . .'

Draft of water (average) 10 •* ^
Capacity, . 240 tons

;. Power of engines, 80 horse. ".

The mode of. piopulsion is by, it might be said, a portion only of the Ar-
chimedean screw. When the vessel was first tried, a full turn of that spe-

cies of screws (like a patent cork-screw, on a central straight spindle) was
employed. The inventor afterwards, for the sake of compactness, intro-

. duced the double-threaded screw of half a turn to each thread, as more ap-

plicable to this vessel, although he rather prefers the other. This is of
iron, and is fixed on the run of the vessel, in the dead wood in front of the

stern post, and works transversely with the keel, radiating the water in

every direction.—the diameter of the screw, (which is on the principle of
the skull,) is 5 feet 9 inches, and its length 5 feet. It would almost ap-

pear impossible, that so small a portion of machinery could propel a vessel

of such length, but the hold it takes of the water, and the velocity with

which it turns, gives it srreat advantages. It is quite under the surface,

and is therefore invisible by spectators either on board or on shore. It is

worked by a spindle, forming its axle, running fore and aft, and is acquired

by spur wheels and pinions. Each revolution of the larger wheel, turned
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by the crinlvS of the engines, gives, by the multiplied power, five and one-

third revolutions of the screw, and the operation of the propeller does not

appear to interfere with the steering, which is managed with the facility of

a small boat. The shafts of the engine work, fore and^ft,— the cranks

Avorking transversely, so as to communicate the power lirectly by cog

wheels to the screw. The larger wheel is toothed or cogged with horn
beam (timber.) The vessel has given origin to " The Ship Propeller-

Company."

—

Glasgow Herald. -: •.-
,. S 1 " -

: :-•

Large Casting.—We had the pleasure of witnessing, yesterdny after-

noon, at the foundry of iMessrs. Merrick & Towne, the casting ot one of

the bed-plates of the engines to be placed in the United Stites Steam Fri-

gate, no»v building at the Navy Yard. About thirty-four thousand founds
of iron were melted for this casting; the plate itself will weigh about

twenty-seven thousand 'pounds, ot iWxxXcen 2t.ndi a half tons! The pouring"

furnished a fine spectacle ; the time occupied in filling the mould was 1-

minute 35 seconds. The bed-plate is 29 feet 2^ inches long, 7 feet 4'

inches wide, and 2^ inches thick. The channel from the condenser to the
"

air-pump, anl two strong ribs, 23 inches deep, running the whole length ,

of the plate, from p:irts of the same casting. The operation, which could

not fail to be w;tiched with anxiety by all concerned, was conducted with

perfect order, and, so far as yet appears, with entire success.

—

Phil. Inq.

American Iron—A writer in the National Gazette estimates the pre-

sent consumption of iron in this country at three hundred thousand tons,

and the average annual expenditure of each member of the community
therefor, at two dollars sixty-five cents. The present selling price of bar

iron is about one hundred dollais per ton, and it is asserted thut it can be

produced in the anthracite coal region for b ss than the amount of expenses

and duty upon that which is imported. He supposes that the reduction of

prices ttiijt must take place whenever the new works shall become capable

of supplying the demand, will lend to increase greatly the amount per

head, because of the eubstituiion of iron for numerous purposes for which

wood is now used, and because of the increased facility of supplying de-

mands of every description that may arise; but admitting that the averacre

annual expenditure of each person shall continue the same, and that the

reduction in the price of iron shall be only twenty-five per cent., he esti-

mates that there will be required in 1850 not less than 550,000 tons to

supply the demand of a population that will then amount to from twenty-

three to twenty five millions. The qu;jntity required for that of 1860, then

amounting to about thirty millions, will be nearly a million of tons, re-

quiring not lessthiin three millions of tons or iron ore, and six millions of

tons of coal for its conversion into the various forms in which it is to be

used, from the water pipe and stove plate to the pen knife. The produc-

tion of Great Britain has risen, in twenty years, from 400,000 to a million

and a half, and it is difficult to see any reason why that of the United

States may not increase as rapidly. If these calculations be verrified by

time, those who have invested their means in the coal and iron lands of

Pennsylvania, and in the improvements leading thereto, will have little

cause to regret it. In England, acres of coal land sell for hundreds of

pounds, and we see little reason to doubt that such will speedily be the

case here, as our population will speedily equal that of Great Britain and „

Ireland, and will double itself a?ain in a little more than twenty years, and

with every increase in the number of consumers, there must be an increase

in the value of the land which yields the commodity that is to be consum-

ed.— I/. -S. Gazette.
'
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<, The history of this method of paving in wood is short and full of interest*

Since the introduction of this practice we have carefully noticed every ex-

periment of importance and have not done so without coming to certain

conclusions of a practical bearing upon future trials.

• In the first place, we believe it is pretty generally known that the method

of paving in wood had its origin in Russia. The most approved mode of

proceeding is to fasten together by wooden pins, hexagonal blocks of wood

placed with the fibres in a vertical direction. From all that we can learn,

the practice in this or a similar form has considerable antiquity« but from

the high price of timber and the disadvantages attendant upon the earlief

and more clumsy modes of construction, no one ever appears to have en-

tertained the idea of introducing wooden pavements into western Europe*

or even into the United States, until within the last six or seven years.

Somewhere about the latter part of 1833 or the commencement of 1834,

a Russian gentleman, as we are informed, suggested the propriety ofmaking

some experiments in wooden paving to our city authorities. We greatly

regret that we cannot ascertain the name of this public spirited individual

who, without any emolument to himself, kindly volunteered all the infor-

mation necessary for commencing the experiment. The specifications

were prepared by the street commissioner, Mr. George B. Smith, who also

gave his attention during the construction and thus secured a fair trial.

The spot selected for the experiment was in Broadway a few yards south

of Chamber-street, and one about as well adapted for a severe test as any

to be found in New York or elsewhere. When the old pavement was re-

moved a densely compacted mass of sand and gravel, caused by years of

enormous travel, was found, which required the pick and crow bar to re-

move it. The excavation was continued to the depth of 18 inches or two

feet, which left the ordinary gravel and sand of our city exposed. Upon
25
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this, three different foundations were laid for wooden blocliS. In ort^

place an ordinary pavement of round stones was laid ; in another bro-

ken flag stones about four inches thick, were used, and in the third,

broken stones were laid somewhat after the fashion of aMcAdam, road one

fjot deep. These three foundations were so arranged as to gire one unbro-

ken surface one foot beneath the intended level of the street.

The blocks used were hexagonal prisms one foot long, and cut from a

cylinder 9 inches in diameter ; they were of hemlock, seasoned, but with-

out any preparation by Kyanizing or any similar process. They were fit-

ted into their places as closely as possible and wedged tightly between a

curb on the two sides. Over the pavement thus neatly and accurately fin-

ished, hot tar was poured and over this, before it cooled, gravel was

sprinkled. . j ^ -
,

The smooth and beautiful appearance of this pavement attracted general

attention, while the change to the passengers in omnibuses, from the dread-

ful jolting to the easy and rapid passage over the wood, and back again to

the jolt, never failed to elicit a wish that all Broadway was paved in a simi-

lar manner. Inquiries began to pour in from all directions, as to the mode

of construction, and it was found necessary to keep on hand in the office of

the street commissioner, copies of the description. In this way the experi-

ment was soon got up in Philadelphia, Charlestown, Toronto, and in &ct,

nearly all our large cities and in Canada. -
*

'
''

'

"'
'

' '"' '^

About 18 months after the pavement was laid, one or two blocks were

found to be slightly depressed. On examination they proved to be affected

with dry rot, and from the appearance of the tar on their surface, as com-

pared with that on the sound ones, the impression was derived that this rot

had commenced previous to their being laid.

The pavement has now been used six yean in one of the most fre-

quented parts of our city, and is yet, not only good, but better than any

other in the city, except those of the same kind. No difference can even

now be detected between the portions having different foundations, and thi.«j

we attribute to the manner of wedging the whole breadth of the street,

which, in a great measure, obviated the necessity for any other foundation.

It is greatly to be regretted that a part was not laid directly upon the sand

and also that some preservative process was not used. In that case we
should have had six years experience more than we now have.

Since 1834, several trials have been made, and within the last year or

two, satisfied of the excellence of the plan, a number of pieces have been

laid by individuals of different neighborhoods to the amount of one mile or

more. Some of the earlier of these trials were made with square or rec-

tangular prisims, and in some the blocks were laid upon plank as a foun-

(Jation.
•

• X r I

The mode at present most extensively adopted consists in the use of

blocks not more than six or eight inches deep and 12 to 18 in diameter,

and these are laid directly upon the sand and gravel constituting the foun-

dation of our city.
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The chief, and in fact, the only valid objection to the general introduc-

tion of wooden pavements, is the greater cost than for common stone pave-

ments, but in estimating this we must not only take into consideration the

prime cost, but also the durability of the wood. In this view of the case wc

consider it to be mistaken economy either to do the work hastily or to omit

some preservative process. Decidedly ihe best foundation is good even

gravel or sand, and this has also the advantage of being cheapest. What-

ever form of block or of foundation is employed, the greatest care should

be used in fitting them into perfect contact, by which means the entrance of

water and ofdecomposible matter, ;is nearly prevented. Some means of

preserving the wood should always be adopted, for there is no doubt that

the ordinary period of decay, may, by such means, be almost indefi-

nitely protracted, -v^.' V.' \r-
::::•-

•';^..:.';;:i--..--''-:--^'^^::
.':;;•;-;

H.^''-.-. ' .^ r

The use of hot tar, as in the first experiment, is a simple and useful,

although superficial remedy. Kyanising is too costly, but there are other

methods quite as effectual and much cheaper. "^ > . "
/*'

Of the superior comfort and cheapness of this mods of paving m great

thoroughfares, there is no longer any doubt. In the first trial in Broad-

way, the wooden pavement ha€ remained untouched, except where opened,

rather for examination than otherwise. Its cost for repairs has therefore

been nearly nothing, while the common stone pavement immediately ad-

joining has been extensively repaired several times and parts of it, if we
mistake not, relaid. It is always less muddy and dries sooner than any

other part of the street, and in all other respects is equally superior. But

we are told that in retired streets, a stone pavement ought to last twenty

years, whereas a wooden pavement will not endure half that time without

decay. To be sure under such circumstances stone ought to last twenty

years—but does it, and as long as it lasts what is it? As to the limitof the

durability of wood, we are inclined to doubt of its accuracy. .
^

• After all, the great bar is the prejudice against any thing new, which in

this case operates to a greater degree than most are willing to admit. The
subject appears to have become quite notorious in England and rival pa-

tents have been taken out, even for the angle and inclination of the grain of

the wood from a perpendicular.

•Besides ordinary streets, there are many other localities peculiarly apro-

priate to the use of wood. On account of its lightness, it has been prefer-

red as a roadway for suspension bridges. Its exemption from noise and

dust, while advantageous every where, is particularly so in the vicinity of

churches, court houses, schools, hospitals, dwellings, and where delicate

articles are sold. Its peculiar surface renders it an admirable substitute for

flag stones, particularly where horses are obliged to cross, as in these situa-

tions it forms an equal if not superior footway, and does not cause the horses

to slip and stumble as do flags. This quality has also recommended it as

a paving where horses are used on railroads, particularly in cities, either

when turning short curves or ascending steep grades. The facility with
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which rails can be laid on this kind of foundation is another reason for

using it more frequently, and in certain situations we are not certain that

it would not be the best mode of laying rails. The opportunity for intro-

ducing this modern comfort and luxury of all who go through cities in their

own or others vehicles, are so numerous as to ensure its general adoption.

But meanwhile we must caution all interested in the matter from taking

alarm at the speedy decay which must shortly overtake all these pave-

ments which have been laid in a hasty or careless manner. - i'V»l;'<

Another Triumph of Steam.—The steam packet Acadia, has per-

formed her last trip in 231 hours (9 dftys 15 hours) from raising her an-

chor at Halifax, to droping it in Liverpool harbor.

To the Editors of the American RailroadJournal and Mechanics' MaRazine* ' • '^

If you think that the following communication on the subject of lattice

bridges would be useful to your readers, you are at liberty to insert it in your

Journal.
' ... v. ^..::l

Among the great variety of bridge plans that have from time to time been

presented to the American public, none have received a more flattering re-

ception than the lattice arrangement of Mr. Town; its beautiful simplicity,

light appearance, and especially its economy, have secured for it the favor

of many of our most eminent engineers and builders, as is evident from the

extent to which it has been adopted on works of the greatest magnitude and

importance. ..-.i:,., ... ,,,.;_ a

On ordinary roads, and on railways not subjected to very heavy trans-^

portations, this plan of superstructure, when well constructed, has been

found to possess almost every desideratum, but experience has fully proved

that unless strengthened by additional arch braces or arches, the capacity

of the structure is limited to light loads and spans of small extent. -

y.

The public works of Pennsylvania furnish abundant proof of the truth

of this assertion, and several railways might be enumerated on which the

lattice bridges have from necessity been strengthened by props from the

ground by arches, or by braces added when the insufficiency of the struc-^

ture was found to require it.

These defects are producing a change in opinion hostile to the whole

plan, and it is much to be regreted that instead of attempting such modifi-

cations and improvements as would remedy existing defects and retain its

advantages, other plans are introduced at an expense frequently more than

double that of an efficient lattice structure.

Improvements of this kind have been attempted, and are now ofTered to

the profession
;
a description of them will follow after a brief examination

of the apparent defects of the ordinary lattice, and of the general principles

on which the alleged improvements are founded.

One of the first defects apparent in many lattice bridges is the warped

condition of the side trusses. The cause which produces this effect can-

not, perhaps, be better explained than by comparing them to a narrow and



«l^ep board placed edgewise on two supporters, and loaded with a heavy

weight; so long as a sufficient lateral support is furnished the strength

may be found sufficient, but when the lateral support is removtd the board

twists and falls. A lattice truss is composed of thin plank, and its construc-

tion in every resj)ect such as to render this illustration appropriate. Per-,

haps the action referred to could he prevented by bolting the cross ties to ;

-

the chords in addition to the usual plan of notching, and by introducing a

complete system of transverse diagonal bracing, but the mode recommended

in the improved plan is, it is believed, much more simple, effectual, and,

economical, s'-'. :.•%•.: -".'--^v.v :-,.':; .' ;-:.-:-y^; .;^--- .:.7'';.:- '-'':..;; ^"^^-' r-:\ -
, ,. .:

A second defect is found in the inclined position of the lie. All bridge

trusses, whatever may be their particular construction, are composed of

three series of timbers, which may be considered as the indispensible ele-

ments : these are ties or uprights, braces, and straight or curved longitu-

dinial pieces, known under the name of chords, arches, caps, ties, &c. In

fevery plan except the lattice, the ties are either vertical or perpendicular,

or nearly so, to the chords or arches, and as the force transmitted by any

brace is naturally resolved into two components—one in the direction of the

chord, the other perpendicular to it; this latter force could be best resisted

by a tie, the direction of which was also perpendicular.

Experience has proved that the ends of the ties in lattice bridges have a

great tendency to split, which can be accounted for from the circumstance

that their inclined position subjects them to an angular motion, and conse-

quently a cross strain upon the pins whenever the bridge settles. The
short ties and braces at the extremities, furnishing but an insecure support,

render those points which sustain the greatest weight weaker than all oth-

ers; this defect is removed by extending the truss over the edge of the

abutments a distance equal to its height, the effect of which is to provide a

remedy at the expense of economy, by the introduction of from 15 to 30

feet of additional truss, requiring a corresponding increase in the depths of

the recesses and thickness of abutments. '>^'> -^^ ci..:'--'-'^'^''%''^''-'^-^:^r-Ji^'^:!:..y r? >?v

It is believed that the truth of the following propositions forming the ba-

sis of some proposed improvement, and which are susceptible of easy de-

monstration, no one who has attentively observed the action of the parts in

systems of bridge frames will be disposed to question. ' -.v. * fe .

1st. The forces of compression on the upper, and the extension on the

lower chords of a straight bridge are equal, and increase from the ends to

the centre where they attain a maximum.

2nd. The vertical weight on the ties and braces increases from the cen-

tre to the ends, and in straight bridges uniformly loaded, is double as great

; :at the latter as at the former points. ^^-^ ,-?/::

As a consequence of these propositions it follows, that a bridge whose

*';. corresponding timbers in all its parts are of the same size is badly propor-

',: tioned, that some parts must be unnecessarily strong or others too weak, and

t^at a useless profusion of material must be allowed, or the structure will

be insufficient.
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If, for example, the forces actingr on ihe chords increase constantly from

the ends to the centre, the most scientific mode of compensation would be

to increase proportionally the thickness of the chords, and to include the

principle involved in the second proposition, the ties and braces should in-

crease in an inverse order from the centre to the ends.

These methods, requiring a variation in the size of every timber, would

of course be inconvenient and expensive, but as the principles are of great

importance, such other arrangements should be adopted as will secure their

advantages and at the same time possess sufficient simplicity for practice.

These desirable objects are attained by the introduction of arch braces,

than which a more simple and efficacious mode of strengthening a bridge

could not be adopted, as they not only serve to relieve the chords, [but

transmit directly to the abutments a great part of the weight that would

otherwise be thrown upon the ties and braces r v<; .^.'^- ^.-.rh . .vV

As all the bridges in common use are composed of the uniform timbers

already described, it follows that arches or arch braces are, for the reason^

assigned, essential to them all, and it is gratifying to perceive that eminent

professional men have noticed their importance and thit the introduction of

them is becoming general.

It may be objected that the pressure of the arch braces would injure the

abutment against which they are placed, in answer to which it may be re-

marked that a certain degree of pressure is very proper and necessary.

The embankment behind an abutment exerts a very great force upon

it, the tendency of which is to push it forward; if then a counter pressure

can be produced by the thrust of arch braces or by wedging the lower

chords, two important advantages are gained ; the abutment is not only in-

creased in strength, but the tension on the lower chords of the bridge is

diminished to an amount equal to the degree of pressure thus produced.

It is, however, proper to observe that when the sittiatioh of the embank-

ment exposes it to the danger of being washee away from the back of an

abutment, the pressure on its face should not be sufficient to destroy its

equilibrium; if there is danger of this efifect, additional horizontal ties may
be introduced. --' ;-.^'- •';:; '

-^ :-}:'-..; -.y.r ;.l.|-r-^'^!.v- v.;-

An essential condition in every good bridge is that it shall not only be

sufficient to resist the greatest weight to which it can be subjected, but it

must also be secure against the eflfects of variable loads; this is generally

effected by the addition of counter braces, but the lattice truss possesses

this peculiarity, that it is effectually counter braced without the addition of

pieces designed as in Long's bridges, exclusively for this purpose ; to

prove this, insert the truss where it will be apparent that the braces become

ties and the ties braces, possessing the same strength in both positions.

The foregoing remarks will enable the reader to understand the objects

of the proposed improvements and the principles on which they are

founded. (See Figure.)

Ist. The braces, instead of being single as in the common lattice, are ia
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pairs, one In each side of the truss, between which a vertical tie passes,

(fig. 2.) This arrangement increases the stiffness on the same principle

that a hollow cylinder is more stiff than a solid one with the same quantity

of material, and of the same length, and obviates the first defect of war-

(5»
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2nd. The tie is vertical, a position which is more natural, and in which

it is more efficacious than when inclined.

3d. The end braces all rest on, and radiate from, the end of the ahut*
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ment, (a, fig. 1,) by which means a firm support is given to the structure,

and the truss is not required of greater length than is sufficient to give the

braces room. ^

4ih. By inverting the truss it will be seen that it is effectually counter

braced, the ties becoming braces and the braces inclined ties, capable of

opposing a resistance On the principle of the inclineatie of the ordinary

lattice, (fig. 3.)
' -'''--.- ,^-^ ::. -xr-^,.: . . ^^ - -v,^. ..

It is readily admitted, that the strength in the inverted is less than in the

erect position, but it must be remembered that when not subjected to more

than its own weight, a bridge is always in equilibrium, that the peculiar ac-

tion of the parts which renders counter bracing necessary results entirely

from the variable load, and that therefore a combination of timbers to resist

its effects, should not be as strong as that which sustain both the permanent

and variable loads. - ,

As it can be demonstrated that a very slight and imperceptible degree of

compression at the pins of any lattice bridge, or at the shoulders of any

brace bridore will allow the truss to settle to a considerable extent, it is es-

sential that the holes should be bored very smooth similar to those made

by a bit, and the pins should fit perfectly, in addition to which, they may

be wedged at the ends. .' < ;
;'

' \ 1: ^ .» .

.

^

The dimensions of the parts, which depend of course upon the size and

character of the structure, may for ordinary cases be,

.' '' "''
\ Braces, 2 x 10 in pairs. •'

.
" *.

.•
i. .. ^ ;

'^^^
Pins, 3X12 '

'

..

' Arches or arch braces, 6x 12. ;>
I

;
• Chords, 3 x 14 lapped. ' I

pins 21 in diameter, placed in line at right angles to the direction of the

brace ; 3 at the chords, and 2 at the intermediate intersections, (fig. 3.)

A wall plate should be placed behind and at a sufficient distance from

the ends of the lower chords to allow of the insertion of wedges, (C. C.) by

drivinf' which the tension on the lower chords will be diminished by an

amount equal to the pressure produced.
t

•* .

j

In conclusion it is proper to remark tha^ the proposed plan is more eco-

nomical than any in general use; the arrangement will be found even

more simple than the ordinary lattice, and although these braces, in conse-

quence of being in pairs, require a slight increase of timber, yet the dimin-

ished lentrth of the ties and of the truss more than counter-balance this in-

crease. ^ _'.- .

\ H. Haupt, C.E.
'

;
-, ' 246 Race-st., Philadelphia.

^\--,

''-'•- \ RAILROADS V. CANALS AND RIVERS. -

Extract from the reportof of J. Edgar Thompson, chief engineer, to the

directors of the Georgia railroad and banking company.

" / can now state with confidence, that wherever the transportation is of

a mixed character, sueh as agricultural products, general nerchan-
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MZE, dTwi passengers sufficiently large, to justify the construction of a

GOOD ROAD, railways will be found to be not only the must expeditious^

BUT THE CHEAPEST ARTIFICIAL MEDIUM OF CONVEYANCE AT PRE*

ENT, KNOWN."

We give the foregoing extract from the report, and carpgneTiceof a high-

ly respectable engineer, in as much as we are gratified to find that light is

beginning to deveiope itseli, asto the capacity of railways, for general trans-

portation.
V

;
.

r '.
^

The adaptation of steam to the improved locomotive, to draw immense

loads over iron ribed roads at cheap rates, is destined to work as complete

h change in our inlayidforwarding business, as the application of steam to

propel boats against wind and currents, on rivers and the ocean. Steam and

railroads will be the best bank to regulate our exchanges. ..

We maybe sanguine in our view, and in advance of, and shock the pre-

; judices of many, when we assert our conviction, that railways are destined

to supercede rivers and canals, in the transportation of valuable merchan-

dize, freight and passengers. The consumer will advocate them, and all

must submit to the march of this better improvement of the day. ;:^^>- -

Our eastern neighbors, with their usual sagacity, must have arrived at

, this conclusion, or they would not have ventured on the expenditure of

- $6,500,000, to construct a railway from Boston to Albany to intercept our

•western trade. We would here renew the remark, made on a former oc-

casion, that the three canals first constructed in New England, viz. the Mid-

dlesex, the Blackstone, and' the Farmington, have been superceded by

railways. The Camden and Amboy railroad, takes the income from the

sluggish Delaware and Raritan Canal. The Philadelphia, Wilmington and

Baltimore railroad is superceding the steamboats on the Delaware and the

Chesepeake. It does not require a prophet to predict, that the Chesapeake

and Ohio canal, will prove a perfect failure, compared with the Baltimore

and Ohio railroad. We would desire to touch lightly on the losses of the

stockholders in the Schuylkill canal, on even the prospect of the competi-

tion with the Philadelphia, Reading and Pottsville railroad. Suffice it to

say, that the canal slock, which was $380 per $100, paid, prior to the com-

mencement of the railroad, has fallen to $150 p^r $100, since it has been

shown by actual experiment, that one locomotive has drawn 423 nett tons

from Reading to Philadelphia, 54^ miles, in five hours, at the trifling cost

of $57, all expenses included, for fuel, oil, engineers, and 4 men at the

breaks. This sum also includes, $20 allowed for the use of the 101 cars

on which this enormous load was conveyed. v^

jj3»With these facts before us, should we not pause, and examine into

OUT canal policy ? We ask the west to reflect on this subject, ere we arc

too deep in debt for railroads. J. E. B.

We have received the following reply to the communication of Mr.

Aycrigg. We must remark that the article appears to have been rather

26
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hastily written and contains expressions which tihe author himself wonW
not perhaps wish to see in print a year hence,—a rea^ard for all parties ha»

therefore induced us to suppress all parts of the communication not bearing

directly upon the question, as well as such epithets and expletives as cour-

tesy would require to be omitted.

For the American Railroad Journal and Mechanics' Magazine. .*

- Gentlemen—There would be no occasion for a rejoinder to such a

communication as the last by Mr. B. Aycrigg, except from the numerous

errors which it contains. These, however, they originate, demand^ of

me at least the trouble of a brief notice. ^

'

If, then, he will turn to my first communication upon this subject, (R. R.

J. vol. iv p. 241) published before Mr. B. A. wrote upon the subject, he

will perceive why I was particularly called upon," etc. My reasons are

contained in the very first sentence, and their substance is because tho»e

theories were applied to explain ike errors of de Pambour's formula, the

causes of which I had already, long previously assigned as well as ex-

pressed in magnitude, by general expressions, applicable to all cases of

practice, and agreeing perfectly therewith. (R. R. J. vol.—) Is he an-

swered ? Did it require permission to do this? r ..vv •

I may, however, be allowed to ask, what Mr. B. A. has to do with this

part of the subject at all. since the expression he quotes, obviously refers

to ideas promulgated by others, some time previous to his having aught to

do with the question—in his his own words, " Why does he suppose him-

self the object of attack when no one but himself has referred to him?" ,

,; Is he not as unfortunate in taking upon himself my remark about '*an

- absurd estimate of the actual loss," since he does not venture to make any

estimate at all of the amount of the loss, or to bring his theory to any prac-

tical conclusion. He is cbullenged to produce an expression of this, appli-

cable to practice. .
r ,' /'

I.

As to his expression of the amount of power lodged in the connecting

rod at any particular point of the revolution, viz. ;>=P sec. d,and which

was deemed a " profound absurdity." I would ask if, ^taking the same

case of a short rod for the sake of making the thing obvious) the secant of

90° is not infinite ? and if when in that positiop, or near it, the force in the

rod, viz. p would not '* exceed P the force upon the piston to an infinite

degree ?^^ I would inquire if this is not manifestly absurd, and does not

lead inevitably to the conclusion I have attributed to it, and if P. be put

for but the power of an insect, for instance, whether P sec. d would not

represent, in all strictness, an unlimited accumulation of force, and that

too, created, simply by directing the rod more and more from the original

diverting of the power ?

Presuming interrogatories of this description to be entirely within the par-

liamentary rules, I would also inquire if at this very point, the force in the

rod, instead of being very great and even unlimited, would not, agreeably

tO the principles of mechanics, be just nothing at all? No illustration can
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make white black; but as to the illustration of a rafter, I would ask him

ifthere is really no distinction in things? If the force of gravity, always

acting vertically through the centre of gravity of the rafter or voussoir of a:

arch, would cause a thrust in the length of the rafter, at all analogous to

that of a motive force Sict'ing upoji its end at the point of. support? And
whether that motive force could possibly cause any more than equal thrust

along the rafter, even when its direction coincided : and whether it must not

be proportionately less, along the rafter in proportion as the angle its direc-

tion makes with the rafter is increased, till, when at right angles to it, th#

thrust along the rafter becomes zero, instead of the infinite one the expres-

sion implies. Is it not clear then that, as this assumption is the basis of

all Mr. B. A. has said or done, that his whole superstructure necessarily

falls with it? And will it not be time enough to disprove his details when

he shall have established a foundation for them to rest upon ? And can not

he perceive in this too, why I simply adduced the proportion V i v : : sin

c : R without further comment, or 'tilt' upon m'mox points d! apput^ than

to call attention to it, "as a matter which would equally overthrow his

• whole fabric." And has not its fallacy since been exhibited and by one

too, whom he says, " has always thought with himself?" " 'v \.^^ <

Furthermore, I would ask him, if a train of cars, for instance, were to

he pushed up an inclined plane by a power acting horizontally, a greater

power would not be required in proportion to the inclinations of the

plane, to force up the same train ? or, in other words, whether if the

,/ power should remain constant like that upon the piston, the load would not

: jhave to be reduced ? Not certainly that the load might be increased as the

plane ' becomes steeper !' Is not this a perfect analogy—this uniform hori-

zontal power representing that of the piston and the proportion of it effec-

tive up or along the plane, the effect it is capable of producing in that di-

. reclion. Instead of the usual plan of railroads, if this theory of Mr. B. A.

were true, perpendicular roads must entirely supercede them. , .

Again, I would inquire if, because I showed that that portion of the re-

sistance to locomotion upon railroads which was usually designated "fric-

tion," was, " indeed, a compound result, including within it the effect of the

' crank," there is any reason or fairness in assuming me to have said that

; **the friction of the crank itself is the only loss in effect from crank mo-

'tion?" Is there any thing in my language inconsistent with the fact that

•the loss in effect from crank motion is at least, almost entirely caused by

loss of leverage in transforming the motion out of its original direction into

f 'the circular one of the crank, by means of the necessary gearing suitable

:
to the purpose ? It is not true therefore that I have in any way " yielded the

point in dispute, or granted that there is no loss from the crank except ex-

tra friction," nor that I have in any way compromised a position that J
have taken.

Mr. B. A. is challenged to produce his " practical demonstration" of a^^
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expression of the powers of locomotives, which after tabulating and

»• combinin? several operations," " still require upwards of 30 distinct calcu-

lations." By the way, I would here inquire, why he applies my remark

of ' mere assertion," etc. in any way in connection with this expression?

since the clause to which it did refer, was quoted entire and specifically.
''^

Mr. B. A. insinuates that every argument I have used is untenable.

Alas I for having been compelled in self-defence, to demolish a glass house I

But is this the philosophy of *' Newton." But no matter, 1 must rest satis-

fied that the J/, at least, do agree with, and explain perfectly the results of

practice, and that I regard as a far higher commendation than even an

agreement with a ny absurd and groundless opinions whatever. For my part

I can see no difference between a mathematician and an astrologer, when

the former deals only in signs without meaning or as representatives of

things existing only in the imagination. The symbols of Newton repre-

sented real things, and he reasoned with them accordingly. i—^'

V : • Wm. McC. Cushman, C. E. '
.

Albany, Sept. 7. ; :
v ^- \ • .;.-,r- r j :%.'' jiq(»j»^^v ^^ ifj-rj ->j

; ^^•Ai,i :>'.;'i*!K-;

DEPOTS AND GROUND FOR RAILWAYS,

Few railroad companies, on the commencement of their works, are aware

of the extent of ground required for the accommodation and cover of their

locomotive engines, for their cars, work shops, wood, station houses, etc.

The consequence is, in the outset, the directors secure but partial accom*

modations, and afterwards they have to pay extravagant prices when their

power by the charter to take land for the purposes of the road, (by appraise*

ment,) is exhausted by non user. They are then completely at the ten^

der mercies of individuals, who are generally as heartless as the corpora-

tion they have to deal with, and any advantages that can be taken of a
•* soulless company," is considered fair, although the construction of tht

road, is the main value given to their property.

We are led to these remarks from reading the first and last report of the

directors of the Camden and Amboy railroad, giving an account of the re
quisite number of buildings and the square area, of ground they occupy for

the same. It takes six page^ of the report to give a list of the several build-

ings requisite to operate a road that is only 92 miles in length, with a
freighting business in its infancy; in fact, they have but 17 engines, 71
passenger, and 64 freight cars, good and bad. To cover, preserve and
keep in repair, this small equipment, the necessary buildings, with wood,
sheds, etc., number 133, without including water stations, we find that

the area of square feet occupied by the buildings, exceeds 230,000 square
feet, or above five acres of ground. The centre depot, at Bordentown,
contains 10^ acres. The number of acres occupied at the terminatiopsof
the road at Camden and at Amboy, is not stated. It is safe to estimate that

upwards of 40 acres for depots are in actual use for the railway, mainly for
a passenger business. If we recollect, the directors of the Baltimore and
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Ohio railroad company, secured 15 acres in Baltimore at the commence-

ment of their roaJ—an extent of ground then considered ample, and even

extravagant, by many of the stockholders. They had hardly got their road

in partial opsration, for the freighting business, when they were obliged to

purchase five acres, at additional coat. We should be gratified to learn

the number of acres occupied in the Schuylkill, Broad-street and other parts

of Philadelphia, by those connected with the Columbia, the Reading, and

the Baltimore railroads. If we are correctly informed, several entire squares

are occupied in Broad-street, by the railroad forwarders connected with the

three railroads leading from Philadelphia, to Reading and Pottsville, to

Columbia, and to Wilmington and Baltimore. ^ .... - ,^=-^.

The item o[ real estate and for land damages f ! f on tlie Camden and

Amboy railroad, is $371,769, or equal to $4041 per mile, for right of

way, depots, and necessary grounds. This ratio, for a double track, is

much within the cost of several eastern and other railways. We have

not the report of the Stonington railroad to refer to ;
we believe it was some

$6500 per mile. On the Long Island railroad they paid on the average,

including the Jamaica railroad, at the rate of $7000 per mile, with but par-

tial accommodations for depots. The Uticaand Schenectady railroad Co.

paid $5000 per mile, this ratio included the purchase of the Mohawk turn-

pike. The Syracuse and Auburn, paid $3000 per mile., or $375 per acre

for land not worth $35 The New Haven and Hartford paid, near $7000,

where there was a perfect choice of route, the land would have been given, if

the error of premature location had not taken place. The Hudson and Berk-

shire cost $2000. The Western railroad Co. of Massachusetts, over the

mountains and rocks of Berkshire, have paid at the average rate of $1700

per mile, or above $200 per acre. The general average width of railroads

i« 4 rods or about eight acres to the mile. From Tappan, over the hills

towards Goshep, it is understood that the New York and Erie railroad

Co. have allowed the proprietors, on an average, $2000 per mile, exclusive

of depot, for land not worth one tenth this ratio.

We are led to present this subject for consideration, with the remark, that

no prudent company should commence their work until they have secured

the land on which to construct their road, so far as it can be done by com-

promise, particularly when there is a choice of routes, to provoke competi-

tion for the favor of the location.

It would be highly useful if the different railroad companies, who have

completed railways, and got them in operation, would furnish the Railroad

Journal, for record, the amount of ground they have appropriated for their

several roads, to wit : for depots—for the width of the road bed—the gen-

eral co«t per acre, or per mile,—the circumstances under which the ground

was obtained—if by compromise—purchase— or by legal appraisement

—

if before or after the work was commenced, with general information on

this interesting subject.

We desire to call attention to this part of railroad construction, as we be-
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lievc there cannot be a railroad located in any direction without benefiting^

the land owners on and near its line; yet when a road is definitively lo-

cated and the requisite ground not obtained, for the road bed, and for de-

pots, relying on promises, it is then suddenly discovered by the land holder,

that the railroad is a great damage to him, and he must be paid an extrava-

gant price, or he will delay the work and contractors, so as to produce an

item of damage to the company and compel! them to compromise, at ex-

travagant rates. , ,,
... :^ l... x : .- .^v v '-..¥.. -.^tt

J. E. B.

36 feet.

ARCH OF EQUILIBRATION

I have had the curiosity to ascertain the elements of three difiTerent

arches of equilibration, and the same are represented by the accompanying

diagram. They are all of the same span and extrade however, and diflfer

only in elevation. The extrade is 12 feet above the crown, and level upon

the top ; the span is 20 feet. A b B is a semicircle, and within it is the arch

of equilibration ;
and at 36 the distance to the curve of this arch is 42 feet,

'

while to the semicircle it is only 35 feet, so that the last mentioned arch it :

loaded with only 5 in that place where it ought to be loaded with 6; and ^

one in six you »vill admit, 1 presume, is no small proportion in any case.

Again.—Place one point of the compass below C and sweep the circular

arch A b' B so that C b' will be 32 feet and within this last mentioned *f

arch draw the one A b' B of equilibration, and from 36' to its curve will be ,

about 27 feet, while to the circular arch of the same elevation the distance >

will be only about 32^, making a difference of about one in nine
; that is, 'v,

the circular arch is loaded at the point in question with only 8 when it {

ought to be loaded with 9. *t

Again.—Place one foot of the dividers further down and sweep the cir--

cular arch A b" B with in elevation C b" of 20 feet, and within this draw
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the arch A b" B of equilibration, and you will find the distance from 36" to

this last mentioned curve lo be 29, while to the circular one of the same

elevation, it will be only 87^, so that the circular arch will be loaded at the

point in question with 16 in this case, when it ought to be loaded with 17.

Again.—Upon this common base A B=80 draw an ellipse whose semi-

conjugate is 20 feet; and at the point in question its curve will rise above

the circular arch A b" B ; so that when the arch of equilibration is loaded

;, there with 5, this elliptic one will be loaded with only 4; and about the

same may be said of the cycloid. From this it appears that for the ex-

: trade here supposed the elliptic arch would require 20 per cent more weight

upon its hances than it would have; the semicircle about 17, the arch

whose chord is 80 and versed sine 32, about 1 1, and the arch whose chord

is 80 and versed sine 20, about 6 per cent, so that the less the number of de-

grees which the circular arch contains, the nearer it approaches the one

of equilibration, l" ; y :-.::;<v .\^> ' v'^^-'^/^:^ •-

^

At Hutton seems to have spoken without due reflection when he said the

elliptic or cycloidal arch was better than the circular one. It may be so

in some cases but not so here. > • - -^ v b^,;^^!, 4* -^ ^ >>
; ; v- v:;

v; ',,f'^y'i'
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. - . DEFINITION OF THE SCIENCES. ' 1"
'

• Knowledge consists in understanding the relations which things bear to

each other ; and the word thing as used in the English language is a»

general as any word can be in any language. The word relation also, is

very general and implies a resemblance. There are many points of re-

semblance, or many relations betwixt one man and another, though it is diffi-

cult to point out any one betwixt a pound of water and the diameter of the

sun ; and when we say we perceive no relation in such a case we know
what is to be known respecting it, and it should not be here forgotten that it

is quite as important, many times, to know that a thing does not exist as

it is to know that one does so. In knowledge, and the same may be said of

nature, there are three grand departments, mathematics, physics and ethics^

and in mathematics there are three sub departments; number, quantity

^

and magnitude, and in each of these, our whole bnsiness essentially is, to

notate, add, and subtract] and the relations here sought are those of nun^

ber,form, and size.

The science of number, which is the subject of arithmetic, calcuiates thai

of quantity, which is the subject of algebra including the calcule, cow-

pares, and that of magnitude, which is called geometry, and might be more

properly denominated megometry measures. In this latter case we always

• have, or imagine, a diagram to represent some definite object or form; but

in abstract quantity the subject of algebra, the idea of form is not included

Physics, treats of matter as we find it including all the laws by which it

is governed
;
for matter without some inherent law or property is no matter

at all, and still, to define it to our own satisfaction, we find to be no easy

task. It is this that we shall ?ay, the diflferent parts and kinds of which
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affects each other
;
or it is that which affects our senses ; and we have two

kinds of it. Of the one, the particles tend towards each other, and are con-

: sequently said to be ponderable ; of the other they repel each other, and are

therefore said to be imponderable; and generally the latter is found to have

an affinity for the former, and seems to be the cause of all its motion.

In physics there are three grand departments : mechanics, chemistry and

planetology, and it is not the quack doctor, but one who is versed in physics

who is the proper physician.

Mechanics treats of the modifications and dispositions of matter, and co»-

sists of three grand departments

—

dynamics, design and handicraft, and

tlie latter is only the executable part of it. . ,. .^ ; . ^ , ,- ..« ,•:.,-.

Design embraces that portion of mechanics which dfepends much upon

taste, and its object is to invent and to plan out what is to be done. Sarh

a plan is called projection, and is perspective -isometric or isometricoper-

spection] and either of these may be— 1st. Oblique, when the spectator is

supposed to be fixed in position, and viewing every point but one of the

object in an oblique manner, and 2d. Direct or orthographic, when the

eye is supposed to be directly in front of every point at which it is looking.

Under this latter head o[ direct perspective, comes all maps, charts, and pro-

files, and also the representations which are commonly made of the polar

regions of the earth. Under the oblique perspective, we have not only

common perspective, but the spheric oblique or the stereographic; the same

being that by which spherical surfaces are generally represented. The
eye is here supposed to be at some point in the equatoral circle.

f
Dynamics treats of the powers of matter, and as the latter exhibits three

forms we have stereodyriamics, hydrodynamics and aerodynamics, and in

each of these we hsive attraction, repulsion and cohesion. .^

Chemistry treats of the affiinit;es which different substances nave for each

other; ,and in ascertaining these affinities, it is generally necessary to take

into consideration the ^weight, composition and texture ofthe substances

themselves ; and thence we are naturally led to inquire their use, location

and relative quantity; and it may be added that we have the chemistry of

nature in animals, cegetals, and minerals; the chemistry ofthe chemist in

hislabratory, and the chemistry ofthe cook in the kitchen, for even bread>

is an homogenous or a chemical compound of flour, water and yeast. As
to planetology, it must be remembered, that dynamics teaches us that every

particle of ponderable matter, of whatever size, in the universe, which is

neither constructively, as in case ofthe meteor, nor actually, in contact with

some other one, must be in a globale form, and moving either in a plane

orbit, or tack and forth in various directions around some point, and rota-

ting also upon one of its own axes, and it is the knowledge or description

of these bodies, which dynamics thus finds and leaves whether in the form

of suns, stars, proper planets, or comets, that we call planatology, and here

we have three grand departments :— 1st. their physical graphy or plane-

togro/phy. 2d. The arrangement \ii\i\ch. their matter assumes; and 3d.
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Of which we expect never to know much, their original and ultimate des-

tination. V

Speaking of the sun, we should have heliology, and under it heliography,

etc., of which we already know something. Of the moon we should have

selenology, and under it plenography, etc., of which we also know a little.

Of the earth we have geology, and under it geography, etc., of which we
know considerajjle, and under the arrangement of matter here, we have

blonology, mineralogy and oryclotogy or endageology, and bionology, we
have zoology, botany and byomycetology , and the nature of biorick forms

fall under the head of oryeonology. '
-*-

'

JUtkics treats "of the laws by which any thing whatever is governed, and

these laws consists oi self-preservation, security and aggrandizement, and

the manner in which they act is called phrenology. In all cases except

that of man, they are said to be natural, while in his case they are said to

be moral; and it must be remembered that one aggrandizes himself by

good actions, and belitters himself by those that are bad. ^.,. .. ...

..V**^
•'.•' •*'.."*<::•..
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v The business of a civil engineer has been defined, "the useful applies,

tion of the exact sciences to the common purposes of life." The successful

fulfillment of his duties, then, depends on two distinct conditions:

—

1. The engineer must understand the exact sciences relating to the busi-

ness he undertakes.

2. The sciences to be applied must be exact. .
.

•. *.'. .-'.' k-

Now, as the last of these conditions has never been attained on this sub-

ject, the former is impossible. Hence the obscurity of this branch of sci-

ence, and the contradictory opinions thereon, frequently amounting to in-

fatuation. As our object in these papers is to be truly and practically use-

ful to society, our endeavors will extend to the substitution of plain facts

and substantial truths for the uncertain theories and certain errors hitherto

prevailing. Thus by clearing the mind from what is mistaken, removing
obscurity by intelligible statements alone, we may hope to secure that de-

sirable objeet—the speedy and universal improvement of the steam engine.

:
^-^ Hence, there arise two especial reasons for treating this subject much at

length and very minutely
; and these reasons must supply a sufficient ex-

cuse, if any be necessary, for our seeming prolixity.

The first and principiil reason is derived from the immense and increas-

ing importance of the subject to mankind. Its present certain and numer-
ous imperfections are proved by its contradictions, and hence its probable

improvement, from a full, careful and unprejudiced review of its theoretical

and actual constitution, may be expected.

The second reason is derived from the consideration, that to be really

useful, we must convince the most prejudiced of readers, and the most he-

terogeneous and opposite characters imaginable. The theoretical and
non-practical or learned class, par excellence, including the writers at the

head of this article, who expounding and misexpounding many things un-

heeded by practical men, confuse the latter, and thence assume infallibility

;

"while the practical classes, whose opinions have been created and fortified

by years of experience, have become equally prejudiced in favor of some pe-

culiar and isolated practice, and as impatient of contradiction as theorists:

it is thus improvement is hindered and errors perpetuated.

27
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To correct or uproot these errors, to obtain increased and to extend real

information, we must patiently compare the opposite theories together, and

both, with reason. To obtain better resuhs, let us compare the opposite

practical opinions with each other, and all with experiment.
'

Provide a leaden boiler 4 or 5 inches diameter, and 12 inches deep, near-

ly filled with dilute sulphuric acid, diluted till it just boils at 320®
;
then

take a stout barometer tube; seal one end, and bend 6 inches of the sealed

end and graduating it into twelve equal parts, fill the graduated end

with mercury, and also 1 inch of the longer end of the tube; then pass a

^ drop of water through the mercury to the sealed end of the tube.

Now, suspending the tube at a convenient height, and inserting its lower

end into the dilute acid by elevating the boiler, apply heat, so as to cause

the acid to simmer, and maintain a constant temperature, when the drop of

water, expanding into steam, will expel the mercury from the sealed end of

the tube, and also all the water except a small portion thereof, which, con-

verted into steam, remains in and occupies the graduated end of the tube,

compressed by 7 inches mercury, and also by atmospheric pressure equal

to thirty inches mercury. The steam then remaining in the tube is of just

sufficient force or elasticity to balance 37 inches mercury, and in just suffi-

cient volume to fill the graduated tube. 1-

Connecting other barometer tubes to the longer end of the sealed tube,

and adding successively such additional columns of mercury as may be

each equal to 37 inches when measured from the lower compressed sur-

face of steam, while the acid bath is maintained at a constant temperature,

we shall find on adding one column of 37 inches, we double the pressure

on the steam, and reduce its volume just one half; on adding another

column, we treble the pressure and reduce the volume of steam to one

third; on adding another column, we quadruple the pressure, and reduce

the column of steam one fourth. i v^ ^ ,

We shall find also, by removing the boiler for an instant to permit in-

spection of the graduated tube, that on removing or repeating these pres-

sures, a constant and exact corresponding increase or decrease of the vol-

ume of steam is perceptible.

Hence, then, we experimentally ascertain within a heated cylinder, the

tolume of steam to be proportional to the pressure, and that the opposite

opinions of Messrs. Renwickand Palmer arealike unfounded. Now, the

condition of expanding steam in a heated steam engine cylinder, (which,

steadily at work and amply supplied with steam, is necessarily as hot as

the hottest or unexpanded steam therein,) must be fairly assumed to be cor-

rectly though minutely represented by the condition of the steam within

the aforesaid graduated tube, maintained at a constant temperature; where-

in it is evident no heat or power was latent or lost, or could be so, dur-

»ing the expansion of the steam from a small to a larger volume; but the

Steam, on the contrary, always retained its full and proper quantity of beat,

and a power proportioned to its volume, exhibiting a gradually decreasing

force consequent on expanding a definite quantity of elastic fluid into a

larger space, but which expansion or enlargement is utterly inconsistent

with any actual or observed loss of heat or of power; because, as we well

know, the steam may be restored at will, by contraction into its former

volume, heat and elasticity, by renewed compression alone, as shown in

our experiment. '

How idle, then, are the arguments and apprehensions that heat becomes
latent, or that power is lost on the expansion of steam, which in an engine

is merely a particular application—an advantageous and scientific expendi-

ture of power ! How unfounded, then, are the theories of the writers at the
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head of these papers ! How much plainer, simpler and better are facts than

speculations, however ostentatious ! "- -';4;; ~- 1'
It has been determined by chemists, that the •• bufk of all elastic fluids ^ *

gasses are ever inversely as the pressure to which they are subjected, while

the temperature remains constant; and this property and condition of the

gasses corresponds exactly with the condition of steam as detailed in our
experiment; for, as we have previously shown, steam within a heated cy-

linder never becomes latent ; it remains subject to the same laws, and has

the same elastic force under pressure as the gasses—all which is apparent

enough, and has been and can be easily proved by our experiment.

It really see.tjs no easy task to decide whether the science of the non-

practical classes most promotes or retards the general improvement of the

steam engine, (in which so much more has been efTcctcd by the persever-

ing, practical Cornish engineers, than by all others ;) so many unfounded
assumptions having been made by learned men, from which they always

pretend to prove without doubt or contradiction (as in Mr. Palmer's case)

that one of the most valuable properties of steam with which we are ac-

quainted—its expansive force—is valueless and useless. For Mr. Palmer,
basing his arguments upon his science, reiterates (ad naus^m) what the

British engineers credit and sanction, and what every learned man ex-

pounds with woderful solemnity—that the joint sum of the latent or insen-

sible heat in steam, and the sensible heat therein, is an invariable quantity;

now, as we have incontesbtily proved there is no heat latent in steam, it

necessarily follows, however sanctioned or solemnly propounded, that all

deductions from these assumptions are visionary, deceitful, and infinitely

worse than useless.

That heat in steam of every density is an invariable quantity, is as indu-

bitably shown by our experiment as confirmed by those learned but mis-

taken opinions of its quality ; but just as much as nature is more simple

and correct in her arrangements than philosophers in their sophisms, so

are the facts more simple, convincing and elegant, that the heat in steam of

every density is ever active, and invariable in quantity, and the volume and
temperature thereof ever exactly proportioned to its elasticity ; and thus, by
analysis, steam is proved to be a more simple elementary compound, and a

more regular, powerful and valuable agent, than philosophers have con-

templated in their misconceptions of its nature.

What singular and different results arise from the mistakes of practical

engineers, or of theorists ! Should the former omit any thing essential in

his construction, or admit any thing unessetial therein, he must supply the

one or remove the other before his machinery will act.

How difTerent the conduct of the non-practical theorist ! How tenacious

of opinion once formed ! How proudly does he disdain to add or diminish

an iota from his solemn dictum I How incomprehensible (as Mr. Palmer
has it) is any fact, however authentic or notorious, that contradicts the long

cherished, and therefore unquestionable inspirations of theorists I For in-

stance—what is more familiar, accredited, or appealed to by theorists, than

the thermometer, (anglice, heat measure) and what can be more loose, tri-

fling or erroneous than attachino- such a name to such an instrument?

Were it called an indicator of heat, as it only ought to have been, instead

of a measurer of heat, unnumbered errors, arising from the mistaken notions

of steam, incalculable losses, extreme miseries, and national disgraces, re-

sulting from this misapprehension alone, would have been spared to s<>-

ciety.

The distilling apparatus in our former paper is evidently a true and
certain measure of heat, for as it invariably separates from steam of any
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and of every density, the same exact quantity of heat from the same corres-

ponding quantity of water, no possible doubi can be enteriained of the cor-

rectness of its indications : hence, then, this distilling apparatus is truly en-

titled to the expressive and comprehensive term, " thermometer." Now, if

it is so rightly entitled, by what name should the present mercurial instru-

ment be distinguished ? for by comparing its performance with its name,

by testing it with the true thermometer, \ve find it the most unaccountably

variable and inconstant instrument imaginable; for, compared with a true

instrument, within the range of fifty atmospheres, its measure of the jame
quantity of heat is ever varying in the amazing disproportions of 1 to 180.

How erroneous, then, this name ! How deceitful and dangerous this appli-

cation of the term to such an instrument—an instrument of perpetual refe-

rence in the most delicate and important experiments that science can devise

!

> This complicated and deceptive action of the mercurial thermometer evi-

de
and

ntly depends on the diflferent rates of expansion by heat between mercury
id orlass. In Turner's Chemistry, it is stated that mercury and all fluid'siistry

expand in volume with an increasing ratio at increasing temperatures
; and

that glass, having the same tendency to increase more in volume with in-

creasing temperature, and having nearly the same increasing ratio cs mer-
cury between 32 and 212°, the correct action of the thermometer remains
nearly unaflfected thereby. How different this (if it be so) from the higher
temperatures we have quoted, where the capacity of the glass bulb must
either have increased faster than the volume of mercury in the ratio of 180
to 1, or both have been proportionally affected in some intermediate but
equivalent degree

!

'

As the physical cause for this great anomaly is unknown, it seerns sin-

gular it has been hitherto so disregarded, as it is evidently a curious sub-

ject, well deserving the notice of any institution aspiring to the term scien-

tific; we cannot refrain from commending it to the notice and attention of
our friends of the Mechanics' Institute of New York, for elucidation.

Improper as is the name, and misleading as has been the nature of the
mercurial thermometer, yet in skilful hands, with the aid of Ure's or of
Dalton's tables of elasticities and temperatures of steam, it affords a ready
means of ascertaining the internal state and power of a working engine, by
applying it to the various parts thereof; and in this way may many matters

now unknown or disputed, be quickly, (juietly, and satislaciorily disposed
of, or become plainly exhibited. .-i ..:..>.•/ • ^:;^;..i.

As one example of the utility of this ready mode of acquiring informa-
tion, we will test by a thermometer the actual value of a re^cently patented
improvement of the steam engine, of great celebrity and greater promise,
being the invention of one of the leading members of the British society of
civil engineers, who is at the head of one of the largest steam engine fiicto-

ries in Lonnon, where of course every facility may be supposed to exist for

testing the value of any improvement previous to submitting it to public no-
tice or animadversion! -iv -i i

Thus, the Messrs. Seaward propose healing the water in its passage from
the hot well of the engine to the boiler 60°, by the steam in its exit from
the cylinder to the condenser, expecting and promising a saving of no less

than 4th of the fuel thereby; and all this they propose effecting by causing
the water to travel through thin copper tubes inclosed within the eduction
pipes of the engine; now, the simple application of a thermometer to those
pipes will in a few minutes show their temperature to be but little if any in
excess of the temperature of the hot well, from which the water is fei to

the boiler ; and hence we see the water cannot be heated a single degree
by this therefore useless contrivance, unless some improper, say wire-
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h; drawn, interruption of the steam in its pnssafre from ihe cylinf^or lo the
•

' condenser be interposed, which would be s© piejndicial to the power ofihe -

engine, that to suppose it to be practiced by any honest engineer is impos-

-.'- How easily might all this have tjern fore known, from the fact now
SO apparent, as every part of the eduction pipe isolike a part of the vjicuum,

so called
;
and ns every part of this vacuum isalike occupied by end alike

warmed by steam of a corresponding elasticity and temperature, so no part

thereof can be hotter than another.
''•>, -^^ ' -.r'.

The same discovery was patented by another ingenious mechanic, Mr.
Hase, of Saxthorpe, Norfolk, England, and applied to an engine for the

Norwich flour company, forty ytars ago; and Mr. Hase promised the

same advantages, and expected of course the same profit thtn as the Messrs.

Seaward are now anticipating. Surely the lawyers who contrived, and so

kindiv, the dear English patent laws for the great encouragement of ge-

nius, as they have it, can alone discover that genius is ceitainly rewarded.
' We have observed a thermometer attached to the eduction pipe of a
Watt's pumping engine to stand at 90^, and not to differ a degree from the

> temperature of the hot well ; and we have jjs often seen the same engine
continue steadily at work for some time, with the safely valves of the

boilers thrown open, and with the small greasing-cock in the cylinder-cover

. unclosed, and consequently admittinof a constant, small current of air

to enter the steam engine cylinder. Thus the engine was working with

steam of considerably less elasticity than atmospheric (which elasticity

. . misfht have been easilv ascertained from the tables bv the aid of the mer-
curial thermometer): hence the estimates of Professor Renwick, however
he obtained them, are very erroneous, viz. that pumping enirines, loaded

as they aie with 10 lbs. per inch, require a ste.im pressure of 17^ lbs. which
w« see they do not; and as the difference bi-twet^n the fact and the Profes-

sor's statement is so very considerable, this his calculation of the useful ef-

fect of low pressure steam i.s very much underrated, and only calculated to

mislead in a matter of frreat import. *^\

. Again, the professor as extravagantly overrates the value of high steam
as any of the earlier and wildest projectors, by stating (p. 22) " the general
law of the expansive force of steam is that while the heat increases in an
arithmetical ratio, the expansive energy increases in a geometrical progres-

sion." And at p. 23, gives an exact measure thereof, the tables of Dulong
and Arago, calculated to fifty atmospheres. Our experiments have shown
these imaginary laws of heat in steam to be vain dreams, and only in-

noxious now, because fully exposedr^^- ^^"^^ Vv^l-;: ' /^ --^.^-i^

\: J Having published these tables, accompanied bv such plain and unreserv-

ed statements as above, it could have been only expected they were intend-

ed by the professor as guides to practice : for if they were not so intended,

ihey would most probably be, as they ever have'' been, very pernicious.

But so far as we can discover, the professor does not mean any such thing;
nor are we able to ascertain with anv precision what he does mean, having

• left this essential matter quite undecided ; and making very different asser-

. tions in diflferent parts of his treatise, which assuredly is a strange way of
- treating a subject requiring mathematical accuracy and precision above all

things,
i

What a contrast does the followin? quotation present to that just quoted
• from p. 22 ! At p. 162 he says :

—" The density of steam increases nearly
" " as fast as the pressure under which it is generated

;
did both increase in

the same ratio there would be nothing gained by the use of high steam."

Although the professor is vastly nearer right in p. 162 than at p. 22, the



.'.(-

214 On the Steam Engine. /

latter law absolutely contradictingf the former law, yet our experiments
prove him still incorrect and mistaken considerably.as the density of steam

is always exactly proportioned to and increases fully as fast as the pressure

;

and therefore nothing is or can be gained by the use of high steam as such
;

which is amply though unintentionally certified by the professor.

We have seen that professor Renwick not only doubts, but completely

contradicts himself on these very important and most essential matters.

Not so Mr. Palmer, who states his opinions not only without doubt, but

terms his every assertion, however astounding, an established law of nature.

Some of these we quote in detail, lest it should appear incredible that they

were ever admitted into a scientific journal. At p. 182, he says :
—" I care

not whether the steam applied as motive power be what is termed atmos-

pheric, or high pressure; whether it be worked expansively, or otherwise;

whether condensed or blown into the atmosphere; whether the engine be

of the denomination technically termed single, double, or atmospheric; or,

in fact, whether the steam be applied to any other apparatus human inge-

nuity can devise, even in the absence of all friction."

What quixotic conceit, what indistinct notions, what confused ideas these,

for a sober, philosophical civil engineer !

Again, from the same page: " From the aforesaid data I will show that

nature herself cannot produce a result (in the absence of ail friction, as be-

fore premised) amounting to one half of what is stated to be the duty of

some of the Cornish engines." :,:-:-.:}. \^y--.

What a delicate appreciation of the credibility of the disinterested Cor-

nish reporters; and what a happy and instructive comparison between the

artificial performance of a steam engine and the unartificial efforts of na-

ture!

Again, from page 183 :
" Having stated the maximum effect that nature

is cap.ible of accomplishing, 44,467.500 lbs. water raised one foot high with

one bushel best Newcastle coals,and having shown the maximum effect that

tan be accomplished by the atmospheric steam generated by a bushel of

coals my next object will be to demonstrate that high pressure steam, when
appl ied expansively, cannot produce so great an effect as atmospheric steam."

Whoever reads the above quotations, that is capable by education and

practice of forming a just opinion thereof, must perceive Mr. Palmer, how-
ever otherwise informed, is profoundly ignorant of the subject he has so

hardily and so unluckily attempted. In proofof this our assertion, he says,

he "cares not whether the steam is expanded or not." Now, as the expan-

sion of steam, doubtless, greatly adds to its useful eflfect, as we will hereaf-

ter show, in crank encfines, (Prof Renwick has stated five times) it is evi-

dent to every one well informed on the subject that Mr. Palmer could not

have understood the nature or value of the elastic force of steam, which
propeity is in itself as simple and easy of comprehension as the power
evolved during the unbending of the main-spring of a watch.

That any individual engineer could be found at this period, so apparent--,

ly learned or evpn plausible, yet so really ignorant of his selected subject,-

would be incredible on any evidence but his own
;
or that such vague and

confused ideas should be sanctioned by any society of practical men, or that

such unfounded and dishonorable detractions from the Cornish engineers

should be allowed by ^heir countrymen and fellows, the London Society of

Civil engineers, could never be credited, did they not appear in their own
publication.

'

Let it then ever be remembered how much the successful industry of the

Cornish men have added to the wealth of their nation, and how much their

successful ingenuity has increased its engineering character, by showing
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tile greatest improvements of the steam engine, which the London engi-

neers have neither had the sagacity to appreciate or imitate, the liberality

to praise, or the prudence to avoid disparaging, whi^i? all other engineers

behold them with unbounded admiration.

We shall satisfactorily conclude the present paper, and this portion of

the subject, by another quotation from Mr. Palmer and the few and neces-

sary observations thereon. v -^.J,-' •.<":< X^c - . i-.- Vi sv.-i ,?:

*' If the statements given to the public by the Cornish engineers are cor-

rect, I dare not trust myself to call nature to account for the undue favorit-

ism she confers upon our Cornish friends, by enibling them to obtain re-

sults in Cornwall thai the London, Manchester and Birmingham engineers

cannot approach ;
and I shall perhaps be excused from expressing my sur-

prise that the question has not long ago been set at rest, by some one erec-

ting in London or elsewhere an engine capable of raising 70,000,000 lbs.

(I will not ask so great a favor as 120,000,000 lbs.) of water, one foot high,

by the consumption of one bushel of coals. Let this only be done, and I

shall be the first to hail the result as one of the greatest achievements of

man over matter, and give the Cornish engineers that meed of praise they

would so richly deserve for the benefits conferred on science, or upon the

manufactures and commerce at large."

Now in a late number of the Engineer's Journal, it appears a Cornish

pumping engine has been erected at the East London water works, that

has lifted 72,000,000 lbs. of water a foot high, by the consumption of a

bushel of coals, besides the friction of the engine and machinery. This
would seem to show that there was very little cause for or reason in Mr.
Palmer's exquisite work, in which he has exhibited nothing creditable to

himself or to the institution of the civil engineers, or useful to mankind.

As we have endeavored, so we trust to have fully relieved him from all

future trouble of making established laws for nature ; and as his relief

must thus be very considerable, we hope his gratitude will be propor-

tional.

—

American Repertory, s^y' r-r y -:^ ' v 'J'

SOUTHERN RAILROADS.
Mr. Chase,—I hand you herewith an extract from a very able article

in the New York Review, for April, 1840, on ''improvements by rail-

roads and canals." The particular object I have is to show the preference

given by the writer, to the great line improvement, of which the Georgia
railroad forms a pari. He copies and endorses the classification made by
Monsieur Chevalier, of the public works of the United States, in these

words

:

"In the United States great public works must have for their objects

^ "First. To bind the shores of the Atlantic with the country west of the

Allegany ; that is to say, to connect rivers, such as the Hudson, the Sus-

quehannah, the Potomac, the James river, or bays, such as the Delaware
or the Chesapeake, either with the Mississippi, or its tributary, the Ohio,
or with the St. Lawrence, or the great lakes Erie and Onotario, whose wa-
ters are conveyed by the St. Lawrence into the sea.

Second. To establish communications between the valley of the Missis-

sippi and that of the St. Lawrence, that is to say, between one of the great

tributaries of the Mississippi, such as the Ohio, the Illinois, or the Wabash
and lake Erie, or lake Michigan, which lakes of all those which have an
outlet by the St. Lawrence, extend furthest south.

Third. To connect the north and south poles of the Union, New York
and New Orleans.

Independently of these great systems of public works, which are! in pro-
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gress of construftion, and even in part executed, there exist secondary
groups of line^ of transportation, having for objects either to facilitate the

access to centres of consumption, or to open outlets to certain centres of

proJuction. Tne first of this class of cases embraces different works, canals

or railroads, which leave the great cities as centres, and radiate in different

directions around them. The second comprises such works as have been
executed to bring into market different coal fields." 'r^:.^Ji

'

After spe.iking of the first and second classes of public works, as afford-

ing little or no inducements for the investment of private capital ; indeed

the writer goes so far to say that, "to individuals, such investments, to any
great extent, would prove certain bankruptcy and ruin," he proceeds to say

in reference to the third class :

—

*' There is no such uncertainty as to the third line of communication
mentioned by Mr. Chevalier, that between New York and New Orleans.

Connecting, as this does, the metropolis of the union with the great Atlan-

tic cities of the northern and the capitals of the southern States, this line of

communications has at the same time the advantages of forminfj the most
direct line between the eastern and southern States, and of traversing a belt

of country which presents for the execution of a line of railroads, peculiar

facilities. The public has evinced its perception of the advantages of this

gre;it line of thoroughfare, by the large amount which has been contributed

within the last Six or eijTfht years, almost entirely from individual resour-

ces, to its execution. The separate links which have been so far made, bid

fair, even should it not be extended beyond its present terminus in the

south, to be extremely profitable
;
but there is scarcely a doubt, that within

six or eight years more the whole chain of communication will be complet-

ed to New Orleans, and that there will then be a travel and trade over eve-

ry portion of it, beyond any present conception of its extent.

At the time of the publication of the sketch of Mr, CheTalier, detached

links only in this chain of communication had been made as far as the

Roanoke, in North Carolina. Within the two years which have since

elapsed, the Philadelphia and Baltimore, the Richmond and Fredericks-

burg, and Richmond and Petersburg railroads, have been put in operation
;

and south of the Roanoke, lines of railroad have been cotnpleted to Wil-
minsxton in North Ciirolin;j, atthe mouth of the Cape Fear, and to Raleigh,

the capital of the State on the more direct route to Columbia and Augusta.

Between Columbia and Branchville, on the line of railroad which connects

Charleston and Aiijusti, a railroad is now in progress of construction, which
it is understood, will be completed in the course of the present, or early the

coming year, leaving only the distance between Raleigh and Columbia
(about two hundred miles, but which is said to be of extremely easy exe-

cution,) to be constructed, to furnish a complete railroad communication
between New York and Charleston and Augusta. Between Augusta and
Montgomery, on the Alabama river, whence to New Orleans there is for

about two thirds of the year an excellent steamboat communication, rail-

roads now in progress of execution will probably be finished by the time

the line north of AuiTusta is in readiness. ,. «•-

Great profits may undoubtedly be anticipated in every portion of this

great chain of communication, when executed with tolerable judgment and
under favorable charters. In another point of view, however it is much
more interesting to us. No line of improvement which hasbeen projected

in Aaiprica, and perhaps none which can ever be made, is so important in

a political as well as a commercial aspect, as the one we have been con-

templating. In the time of war, the government will be enabled by it, with

a moderate standing army, to provide for the defence of its whole Atlantic
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coast, an object not to be attained effectually without it by the whole force

ot the country. It will furnigh in such a contingency, the means not only

of transporting men and munitions of war, but in the event of the blockade
of the coast, of exchanging the staples of the south and manufactures ofthe

north and east. In the estimation of the patriot, devoted above all things

to the preservation of the Union, this connexion, between what Mr. Che-
valier terms its two poles, has yet a higher value. ** When," he remarks,
"New York shall be only six or eight days journey from New Orleans,

not only for a rich class travelling in a privilege manner, but for every
shop keeper and every workman, separation will no longer be possible.

Great distances will have disappeared, and this Colosus, ten times vaster

than France, will maintain its unity without effort.

It is among the many fortunate circumstances of our country, that its

most essential line of improvement offers such strong inducements to it»

speedy execution, both in prospects of profit presented by it as an invest-

ment, and its other advantages. In other countries, the works essential to

their defence and protection have been executed usually at great cost, and
with heavy burdens on the subject. With us, the one which is to make us

impregnable in war, and to unite us indissolubly in war and peace, is, at

the same time, to add largely to the wealth of the nation, and of the share-

holders of the companies co-operating in its execution."

—

-Southern Banner.
:r}y-)^^'-.'\r ,'r
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V REPORT ON MR. L. PIIELEGER's SPARK ARRESTER.

The committee on science and the arts, constituted by the Franklin In-

stitute of the State of Pennsylvania, for the promotion of the Mechanic Arts,

to whom was referred for examination an apparatus for arresting sparks

issuing from the flues of locomotive engines^ invented by Mr. L. Pheleger,

ot Philadelphia, Penn., Report ^— v •
- . , :..

•• \-r wC -"i^< v

• That they have examined this apparatus, and witnessed its operation on
some of the engines of the Philadelphia ai>d Baltimore railroad, where it

has been on trial for several weeks.

It consists of several parts, the arrangement of which will be described

with as much detail as is essential to the object of this report. Around the

smoke-pipe of the engine which is of the usual form and dimensions, is

placed a case of sheet iron perforated wiih some thousands of small boles,

resembling those of a fine nutmeg grater with the burr turned inwards.

This case is sufficiently lar^eto leave a space of two in<:hes width between
it and the smoke-pipe* and rises several inches above the top of the pipe

j

it is closed at the top by an inverted conical cap of thin cast iron, which is

fixed on a binge and furnished with a lever and rod, by which it may be

raised out of the way when the fire is first kindled, for getting up steam.

Outside of the perforated case just described is a second casting of sheet-

iron, not perforated, but furnished with twelve out-let pipes about six inches

diameter, six of which pass out at its base, and after two bends, or elbows,

are again inserted at iis^top: the other six are similarly inserted at the top

of the outer case, but have their lower insertion within about 12 or 15

inches of the top.

The annular chamber betweeiv the two cases, is opea at the top for the

iiltimate escape of the smoke and vapour.

When the smoke and cinders are thrown up the smoke-pipe by the pow-
er of the exhaust, they strike against the conical cap which closes the top

?of the perforated case, and rebound into the annular space between it and
the enclosed pipe, with great velocity. The smoke and other gasses from

their small momentum, soon lose a part ofth«ir downward motion and a'e

28
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forced out through the numerous perforations, which present ati aggregate
area of passage much greater than the section of the smoke-pipe, and thu»

give free vent to the gases. The cinders having a greater density are

carried downward by the joint effect of tlieir momenium and gravity, until

they are beyond the effect of the exhaust, and are finally shaken by the mo-
tion of the engine into an iron receptacle connected with the annular space

in which they have been deposited. '-:^-:.':;>-^>J'\M--''-''y'''i'

The smoke and steam, with some of the fine particles of dust, having

passed through the perforated case, enter the annular chamber between

the two cases, and are mostly carried to the bottom of this by the portion of

. their directive force which they retain. From this they escape by the six

longer out-let pipes described as proceeding from the base of the chamber
and are given out at the top of the chimney

; the small sparks, if any es-

caped through the perforated case having been extinguished, or deposited

in the circuitous course through which they must travel. %|: - v :;

This circumstantial statement of the action of the apparatus is given, be-

cause at first view of it, not much confidei^ce was placed in the probable re-

sult ; but repeated trials having proved its complete efficiency, it was deem-

ed worth while to examine minutely into the mode of its operation, and give

a brief description of it in this report.

" The trials in the presence of the committee were made under a variety

of circumstances, well calculated to remove all uncertainty of the entire

correctness of their observations. On the first occasion they travelled be-

hind the engine from Elkton to Gray's Ferry, a distance of 45 miles, en-

tirely after night. On the journey down to Elkton they were conveyed by
an engine provided with a spark arrester of some other form, whose it was
they did not learn, but it may suffice to say of it, that the route was enli-

' vened after nightfall, by a copious shower of brilliant cinders, which were
scattered many yards to the lee side of the road, notwithstanding a heavy

rain which was falling at the time. - I, r' ,^ ..•- :

*> On returning with the apparatus which is the subject of report, they

were agreeably surprised to find that while the engine was running with

the fire door closed, not a single spark made its appearance. When the

engine was standing, or when the fire-door was opened, a few sparks were
seen to escape, but the number was so small as to be easily counted, and
they were so light that they were extinguished, or burnfd out before pas-

sing half across she road. A subsequent trial was mado in the presence

of some members of the committee, when both engines, going and returning,

were furnished with this apparatus, so as to give an opportunity of witnes-

sing its effect by day and by night; the result on this occasion was equally

satisfactory as on the former.

As the committee have had some experience of the operation of spark

arresters, and have generally found, heretofore, that they were efficacious

only in proportion as they impeded the fire draught, it was deemed impor-

tant to inform themselves particularly on this point, in the present case. On
enquiry of the engineers who are using the apparatus, they agreed in as-

serting that the engines made steam quite as well with it as without, and

some of them supposed even better. The engines used on these trials were
drawing their usual train on a full trip, and certainly made abundance of

steam, blowing off during a considerable part of the trip; and an examina-

tion of the fire when the furnace door was opened, showed that the effect of

the exhaust was not perceptibly diminished.

In conclusion, the committee feel entirely free to state their conviction,

that the experiments witnessed by them were completely successful, and if

farther trials made with heavy trains shall give similar results, and the ap-
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paratus is not found to become impaired in its efficiency, by the choking u\

of the perforations, as has been the case with some others in which the per

forated sheet has been used, they believe it will constitute the long-soug..-

desideratum of an efficient machine which completely removes ail dangei

and inconvenience from the chimney sparks, while it does not sensibly di-

minish the power of the engine.

By order of the committee. '

"

. --
:

'
?'^^ --

' William Hamilton, ulc/wary. -

.:'. August, IZ,\^^^' '• ..;•:;>.•..••. ^.:^--' :,'r--^\ :K-:r: -' \ry

'' ADVANTAGES OF COMPRESSED PEAT. By Alexander S. Byrne.

The properties of peat have been long known to the scientific world, and

it is matter of surprise that no attempt has been made at an extensive diffii-

sion of the advantages which it possesses in a compressed state. These ad-

vantages are so important as to deserve and demand the greatest possible

attention in every country where peat abounds. Wliat is more interesting

than to give employment to the industrious poor of any country? What
so much so at this peri6d as to provide constant and profitable employment
for those of Ireland? Great and important as is the discovery to this coun-

try, it is so in a more especial degree to Ireland, whose bogs will be ren-

dered as valuable as coal mines, holding out the pleasing hope that in time

that unhappy country will become the seat of those arts of which cheap

fuel may be said to be the parent. Such, however, would be an effect con-

sequent upon the production and application of compressed peat.

To enutnerate all the advantages of compressed peat would appear as

one of the delusive hopes with which the present age has teemed : it will

therefore be sufficient to explain such as ar^ palpable, and which cannot

with reason be doubted. :':-:'':-::''.::
':.-^;.C::'..', \.y- ,.\-.:l: '[-i^::

':-: y:.j':' *
Peat (sometimes cilled turf,) consists of vegetable matter, chiefly ofthe

moss family, partially decomposed by the action of water. The dense

black turf, or lower stratum of peat bogs, is much contaminated with mag-
nesia, sulpher, iron, earth, etc., while the upper stratum consists of almost

pure vegetable matter. In its natural state it is loose, fibrous, porous and
spongy, and contains generally from 30 to 80 per'cent of water. The fila-

ments are very strong and elastic; but when decomposed they yield readily

to pressure, and break into disjointed pieces like small worms or threads.

From its extreme lightness, and impurity of the lower bed, turf is not

generally employed as fuel, or as a useful article in arts and manufactures;

but in countries where it abounds, and where coal is scarce, it is cut by the

. peasantry during the summer season, dried, stacked, and used for domestic

purposes. There are many varieties
;
but in almost every region the top

surface consists of pure vegetable fibre, undecomposed ;
and whether conso-

lidated or not, can be beneficially employed for the production of dyes, py-
roligenous acid, distillation, and many other purposes to which wood and

' vegetable substances are generally applied.

When compressed to the solidity of coal or wood, it can be successfully,

beneficially and very profitably employed for the following purposes :

As fuel; for this use it is of inestimable value in steam navigation and
: railroad carriages, effecting in stowage alone a saving of at least one

;, third. , . ^ .:..

For the production of gass; in which it gives birth to many improve-

For smelting ores ; particularly iron, copper, and lead. .?--

For an improved road ; superior to wood, stone or asphaltum. ^^y'd-
For pavements, flooring, pannels, cabinet and ornamental work.
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\ For the manufacture oi paper, cements, pigments, dj/es, pyroligneous

field, etc. .- /
--

;:;:,;;; -, v w.^: -
^..V ^r; ':.-

Y'
''- ' *'' '•'' "' "^

For lime burning-, and many other similar purposes.

The cost of production, dependant of course upon localities, must still,

on all occasions, be very small, from the facility with which it is worked
;

and looking at the price of coal, it is not too much to assume that in all dis-

tricts where peat is found, il can be raised and compressed 50 per cent

cheaper than any other fuel. These facts can be proved upon incontesti-

- ble evidence, and exhibit one of the sources whence profits must accrue to

those who are engaged in applying them.

A great obstacle in the compression of peat is the presence of water and

the strength of the vegetable fibre, the resistance from which has been

matter of surprise to all who have studied the subject. The superabun-

dant moisture may be easily prepsed out in almost any description of press ;

.': |)ut this can only be continued to a given point ; for when the interstices

pf the peat are clossed up, the resisting force of the confined water and air is

80 great, and the possibility of their escape so efTectually prevented, that

|he block of peat undergoing pressure becomes itself a hydraulic ; and how-
ever much pressure may be afterwards applied^ the confined water, aided by
the strength and elasticity of the fibre, will react when the pressure is re^

moved, and force the whole mass back again to the state when the super-

• fluous moisture w^s removed. This is in fact the starting point , and those

who have reached but so far in the art of compression have done very little

for the removal of established difficulties. | • : jt .

To overcome these difficulties, many remedies might have been propos-
' ed. Mr. Charles Williams, of Dublin, proposes to break up the peat to a

fine powder, until it assumes the consisiance oi pap. Thus by destroying

the vegetable fibre and all resistance from that source, he presses this pulpy

. mass into a solid lump, either in perforated boxes or in hair cloths, as in

the compression of linseed cake. I have seen some specimens of Mr.
' Williams's peat denser than oak, and have used coke prepared from this

pource with extraordinary advantage. i..
Lord Willoughby d'Eresby, Mr. R. C. Stewart, Dr. Geary, and several

others, have successfully applied various presses, with escapes for the con-

fined water from the centre of each block of turfundergoing pressure. Mr.
' White, of London, (an engineer) has succeeded in extracting a large pro-

'•'; portion of water, and in producing an extraordinary hard peat by means of

|i vacuum. He covers a large perforated surface with peat, and by with-
": drawing the atmosphere from beneath, he forces a vacuum, extracts the

' water from within the turf, and obtains a very close substance for domestic

pnd other uses. Prof. Maugham, the celebrated lecturer at the Polytechnic
Institution in London is explaining this process, and applying it to many
branches of manufactures with wonderful effect.

But the most simple and least expensive mode is to erfl7?<?rfl/e the water,

and compress the peat while warm. By this meaps not only is the water

. dispelled, (being converted into steam) but the moisture of the inner threads

- is so completely rarefied, and the resisting force from the vegetable fibre so

. fntirely destroyed, that compression to any degree of solidity becomes com-
paratively easy, beside which a principle of cohesion is imparted to the

whole mass, which causes it to unite without any further disposition to re-

turn, as is the case before the vegetable fibre is destroyed. Upon the same
principle, a icarm blanket can be squeezed perfectly dry ; a cold one can-

not. In fact, it is a universal principle, that water in a state of st^am is ea-

sily dispelled, and that bodies when warm and damp have a greater disposi-

tion to unite than in any other state.
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1 should therefore recommend this method in preference to any other for

<he compression of peat: As soon as it is cnt from the bog, it should be

spread upon a large table with afire underneath, that the water may b^

evaporated ; and while the vegetable fibr is still warm and moist, compressed

in suitiibie presses into square blocks. The kind of press is of no conse-

quence; but I have found a monkey or stamper press preferable, as it is

very cheap, andean, from its construction, be easily removed from one spot

40 another. >•'., v :•.:.- ..--.,-••; -^->--\- .^--w.*:^. .-•,i-. •.•;,. ;^

Twa men can cut and compress more than two tons per' dpy, and the

cost of necessary machinery would not exceed $100.

In the coking of compressed peat there is much for communication ;
and

more particularly in its application to the manufacture of iron, gas, roads,

•etc^ which will be fully explained in our next paper. • •. ; '
: ,

^

TO CHARLES WYE WILLIAMS, OF LIVERPOOL, IN THE COUNTY OF LAN-
caster, gentleman, for his invention of certain improvements in the pro-

: cesses or mode of purifyirig or preparing turpentine, rosin, pitch, tar,

. and other bituminous matters, whereby the power ofgiving out light and
heat is increased, either when distilled or burnt as fuel.

This invention consists in a peculiar mode of rendering the several bitu-

minous matters, as turpentine, rosin, pitch, tar, &c., more effective, when
used for the purpose of giving out either heat or light, by bringing such

bitumens into intimate contact with atmospheric air, in order that several

of the gasses with which they are charged, and in particular the combina-

tion of ammoniacal gas, known to be injurious in the processes of burning

for the production of light or heat. In order to. afford the best information

for carrying my said invention into effect, I give the following description

of the process of means which I employ, namely :— I place the bitumen to

be purified in a large pan, or vessel, over a fire,—and w hen raised to near

the boiling point, I cause a second vessel, shaped and pierced with numer-
ous holes, like a colander, to descend into the former

;
and when filled

with the melted bitumen, to be raised suddenly a few feet, to allow the

melted stuff to ftill through in shower-like streams, by which, in the act of

Gripping down and returning to the first mentioned pan, the melted materi-

al comes into extended contact with the atmosphere; the result of which is,

that a large portion of the ammonia, and its combinations, and other gases,

with which such bitumens are charged, are expelled or drawn off by the

atmosphere. .,^:^>:^ vV .;:;;:r^i--- \-iK.^: \-r^ii:^^-^-::--'-v'i::'^r^>r,-;:,y:-.;.j-y.v^:^^^^^ ,r ;>^/•^

. -, This filtering or mixing process, by which the bitumen and atmospheric

air are so brought in contact, is to be kept going on, until the material has
received the required extent of purification, and which operation may be

carried on as long as desired.

This process of lifting the bitumen, and allowing it to fall through the

colander or other shaped vessels, pierced full of holes, may be effected by
mechanical means, or simply by hand utensils.

.
; The temperature to which the bitumen must be brought, should be about

the boiling point; but varying, of course, according to the kind of bitumen
operated on, and which a little practice will soon point out.

While this process is going on, I cause a strong current of atmospheric

air to pass across the falling portions, drops, or streams of the bitumen, by
means of a fan or other well known mechanical means,—the object being
to cause a larger admixture of air with the bitumen, in the act of falling or

dripping down, and by which the ammoniacal and other gasses, which are
very volatile, are passed off in great quantities.

I do not intend to confine myself to bringing such bitumens to any par.
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ticular temperature, or to continue this filtering" or mixing process for any
particular length of time; but intend to avail myself of any extent or con-

tinuance of this operation, until the air has sufficiently acted on the bitu-

men, with which it is thus mechanically brought into contact.

And whereas, the process of purifying the various bitumens above de-

scribed, has been practised by other persons, I make no claim to purifying

such materials by any other n)eans; but I do claim that mode of purifying-

the same, by agitation and mechanical admixture with atmospheric air, and
for the purpose of exposing extended surfaces of the bitumen to contact

with atmospheric air. .
,

New York and Albany Railroad.—We regret to hear that no
satisfactory steps are making in behalf of this great, and, to the city,

important work. If any amount of stock has been taken of late, the fact has

not come to our knowledge. We can hardly account for this apathy or this

neglect, inasmuch as by night and by day, the workmen are pushing on
with the Great Western Railroad, to connect Boston with Albany.

It seems to us that if a Railroad were established between this and Al-

bany, on the latest improved plan, and of the best materials, such as are

most of the railroads in England, that there could hardly be a doubt of a

profitable result. An odinary Railroad, on which a Locomotive would
average only 12 or 15 miles an hour, would hardly compete in summer
with the Steamboats on the HuJson,— but a road on which the traveller

could go his 40 miles per hour, reducing the distance from Albany and New-
York to only four hours, would be a serious competition with the naviga-

tion of the Hudson even in summer, inasmuch as Albany could then be

visited and returned from, in a single day-light, and with ease. It is very

true, such a road would cost a great deal more than most of our roads per-

mile, but it is not a better one than there ought to be, under such circum-

stances, particularly between the capitol and its p^reat commercial city.

r: We remark, by the way, that the most expensive railroads in England
have now become most valuable investment?, some of which are built

with less of promise than this we have under contemplation. On twenty

lines of road, from December to .July last, comparing the quotations of

stock in the share list, the increase in value amounts to the enormous sum
oi eight millions Sterling. " Thus,"says the Railway Times the Great

Western shares in that peried have risen 52/. per share, namely, from 10

discount to 42 premium, equal to 1,200,000 upon the 25,000 original shares.

The Loudon and Birmingham shares have in like manner risen from 50
premiun to 99 premiun—equal to 1,225,000/ upon the 25,000 original

shares. The quarter shares have risen from 22 to 36 premium, equal to

200,000/ and the new shares have risen 13/, equal to 405,950/—making
altogether upon the shares a sum of 1,830,950/. The shares of the other

lines in the following table are computed in the same manner.

y

Great Western

London and Birmingham
Grand Junction

London and South Western
Eastern Counties

North Midland

London and Brighton " T
Manchester and Birmingham
London and Croydon
Great North of England
London and Blakwail

^^^:

.i' '>.-^'

1,925,000/

1,830,950

829 000
612,000

448,000

420,000

360,000
180,000

165,000

150,000

120,000
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y- ,. York and North Midland yr.:'^':^s^^^^^^^ 102,000; V
-,. - Birmingham and Gloucester : •- • • > v 95,000

.

. ; .
Chester and Crewe .

,....' ri:- • ^ . - 90,0uO\^
: ..

'.; Bristol and Exeter ^ . .

;

^^ 90,000 ^;;
• *; . Cheltenham and Great Western - ,

.

75,000 y^

>;«v A Birmingham and Derby s-%. ;. - ^ . .; 63,000 ^ ^^
>- London and Greenwich ; , ,. . < 60,000 -

Total improvement in vaiue,
'

$38,024,720 . 7,604,944?.

TfEW RAILWAY LOCOMOTIVE ; INVENTED AND CONSTRUCTED BY MR-

WALTER HANCOCK, OF STRATFORD, ESSEX, AND NOW ON TRIAL ON
THE EASLERN COUNTIES* RAILWAY.

One of the principle advantages of this locomotive is presented in the

boiler, by which steam of greater power is generated with far greater cer-

tainty of continued supply, and more perfect safety, than by the boilers now
in use» either in railway, marine, or stationary engines. This boiler is

' constructed of a number of distinct chambers, each chamber composed of

several tubes. Each chamber, or rank of tubes, connects with two general

cylinders or reservoirs—one at the bottom for the supply of water, and the

other at the top for the reception and passage of steam. The communica-
tions from each chamber to the water, steam, pipes or reservoirs, have self-

acting valves. When any leakage occurs, from wear, rents, or other

causes, to any one chamber, the valves belonging to it close, and are kept

to their seats by the pressure of water and steam contained in the neighbor-

ing sound chambers, and the boiler remains as effective as before, excepting

that the surface of that one chamber, is thrown out of use, without stopping

the engines, and perhaps it would not be observed by the engine driver

until the end of the trip, when the pressure being reduced by withdrawing

the fire, the valve would fall from its seat and point out the defective cham-
ber by the discharge of vvater. In half an hour a new chamber could be

' attached in its stead. In the ordinary locomotive boiler, when any one of

its tubes become defective, the whole is rendered inoperative by reason of

the unchecked communication of all the parts with eadh other, and so it

remains until the defective tube is re|)aired, replaced oV plugged, which
; generally occupies three or four hours, and is attended besides with the in-

convenience of stopping the train until another engine is procured from the

next stuion.

:; By adopting the improved boiler no such delay would occur, and the ex.

V pense both in fuel and wages, of keeping a number of engines with their

fires up ready to meet such casualties, would be avoided, as well as the

risk when a train stops out of time, of having another train brought in col-

lision with it, and the lives of passengers and attendants endangered. .;.;;

The great heatiqg surface obtained in a comparatively small space, is

likewise a recommendation to this boiler. It is intended to attach a recip-

rocating set of firebars to it, by which a clean floor of bars can be intro-

duced without lowering the fire. The small weight of this boiler in com-
parison to its generating power, is another material point in its favor, for

[,. it leaves room for givinof sufficient strength to all other parts, without ex-

ceeding the present total weight of a locomotive. -v^.o. vcv v -^ , '.

;- (; Having given a general description of the power—the engines and ma-
^ chinery come next under consideration. .:.»'»-.

The engines of the present locomotives are placed horizontally, and arc
thereby very much confined and difficult of access, but in this one they are
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vertical, and therefore the whole of the machinery, piirftps, ctc.,d.fe open to

view, can be readily oiled, and speedily detached for repairs; or any por-

tion may be put right and secured while the engines are working.

The engines of this locomotive give motion to a separate crank shaft,

and this communicates the progressive motion to the wheel axle by an-

endless chain, working over a pulley fixed on each, and which two pulleys

may be either of equal or different diameters, so that advantage may be ob-

tained either for speed or power whichever may be required. This ar-

ranorement not only allows the wheel axle to be straigfht instead of cranked,

but it also possesses the advantages of a moderate accommodation or play,

by which all sudden jerks or concussions of the ^^machinery, etc., are

avoided.

The friction is reduced to above one-half,, from such large eccentricities,

crank-bearings, etc. not being required, in consequence of the weight of

the machinery, boiler, etc., being on straight instead of cranked axUs.

This arrangement allows the work to be immediately thrown out, SO"

that the engines will woik the injection pumps, and get up the fire without

working the driving wheels. By running locomotives about to efftct

these purposes, much of uneecessary wear and tear is incurred, besides

running on the rails in the way of trains, etc. The present locomotive

need not stir from the spot until the train is attached—the clutch then:

thrown in, it immediately starts upon its trip.

—

Railway Times. '
*

AMERICAN ENTERPRISE.
We understand that the Emperor of Russia, by his agent, has closed a

contract with Mr. Norris, of Philadelphia, for tivo hundred locomotive en^

gine^, forty of which are to be delivered each year, for which the Empe-
ror is to pay $1,400,000. These engines are principally to run upon the

great railroad, now in construction between St. Petersburg and Moscow.

—

We believe Mr. Norris had previouslv made a contract to furnish several

engines to the Government of Austria, and our readers will recollect seeing

it stated in the papers some tirrte since, that the locomotive of Mr Norris,

took a premium in England after a full and fair trial with many others.

This is another, and a most conclusive proof that the ingenuity, skill and

enterprise of our countrymen, in a fair trial, is fully equat to that of any
and every other people, and that whenever and wherever we come in com-

petition with equal advantages, we shall come off victorious.

It is now the opinion of scientific men, who have looked into the matter,

that there is no longer any doubt of the complete succ^s of the experiment

of manufacturing iron with anthracite coal, and if so, that America must

soon became the great iron market of the world, as she will be able to fur-

nish the article much cheaper than it can be obtained any where else. The
subject of railroads is now being discussed throughout Europe. France

has at least 1000 miles in contemplation, and Russia and Austria as many
more ;

and even the government of the sublime Porte, is beginning to talk

of a railroad from some of her outer ports of the kingdom to Constantinople,

.

When we recollect that five years since, we were obliged to send to Eu-
rope for our locomotives, and that now we can manufacture them cheaper-

and better, both for ourselves and others, can wedoubtthat within ten year*

from this time, Pennsylvania will furnish to Russia, to France, and to Aus- •

tria, not only her locomotives, but her railroad iron.

Thus then, the tide of trade will be completely turned, and instead of

paying to Europe interest for money .to make our railroads and canals, we
shall not only be able to cancel our State debt, but receive millions af Eu''
rope in return for the iron and coal of our mountains.— Penn. paper.
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• Much has been said upon this topic, and yet we conceive that not half

enough has been done. It is true that it is impossible in a short time to

judge of all the effects arid their amount, where fares have been reduced,

yet on d well established line, it requires no very great sagacity to predict

the permanent eff*ect, when the experiment of reduction has been continued

for some months. /. /•:.^.vv^:/•^•i:i•'^-v --;.•-:> ;"":'t>:.^^ ^-r--/.'

Several circumstances have recently drawn our attention to this branch

of railroad tactics and we desig-n to throw out those hints which have oc-

turred to us, rather for the sake of drawingr out further remark, than from

any desire to present any regularly dijected treatise of our own. We do

this the more readily as we know that the expftiment of reduction of fares

has been extensively tried and the communication of the results would be

instructive in a high degree. v v. ^

From a notice in a recent English paper we perceive that on the Liver-

pool and Mancht^stpr Riil Road, jndividuals of great wealth have been

known to prefer the lowest price cars, even when the difference was in-

considerable. On one occasion it was testified that one of the wealthiest

binkers of Liverpool was found in the lowest class of cars—mere boxes

—

unprovided with either seats or shelter—while not a single individual was

in those of the hiorhest class. -

We recollect to have seen something of this kind, on one of our rail

roads, where there were two classes of cars. Those of the second class

were quite as good as any we even wish to ride in. It is true that those of

the first class \\*ere belter. Nearly all the passengers were found in the

second class cars while but a fewer chose to ride in those which being a

little better cost half a dollar more. Now in this case the intention was

to separate the passengers and leave the cars of one class free from any un-

pleasant company. It turned out, however, that the company was equally

well behaved and we have no doubt equally respectable in both classes—

^

29
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and while the object sought was not attained—we learned that people irt

all classes of society prefer the cheapest mode of travel, even in the face of

trifling inconvenience.
,.^

I ; , ^-

Proprietors of Rail roads and Steamboats seem to be well aware of the

increased travel and income, due to a reduction of fare—and on many oc-

casions avail themselves of this principle—but they do not seem to remem-

ber that the plan judiciously pursued, will if permanent, add to the regular

and established custom of the line. We have lately heard of cases of this

kind, where the regular and constant customers of a road paying high

fares and meeting with but few accommodations were mortified by finding

the attendants of political meetings carried for 25 to 50 per cent less and

the company making money even then. This is not as it should be, and

ihat it is unprofitable will soon be proved by a corresponding decrease in

the regular traffic of the road.
I

.,^v^,j:»i

. Some of our best managed and most profitable Railroads are those which,

by a vigorous opposition, either by Stage or Steamboat or by both, have

been compelled to reduce their fares— and where the experiment entered

upon by compulsion has proved finally to be, the best and most judicious

permanent policy. >

"

*r 1. V ^ -

Be this as it may, a reasonable reduction of fare is demanded by the

spirit of the times must either he complied with or contended against to

the great detriment of those entering into the unequal contest.

ATLANTIC STEAMERS.

Every day furnishes additional proofs of the ease, safety, and certainty

of the navigation of the Atlantic by steam. Mr. Cunard has established

his line of Steam packets to Boston and Halifax, and as yet they have

proved the fastest boats of all engaged in the trade. The Caledonia ar-

rived in Boston on the morning of the 3rd inst., having made the passage

to Halifax in eleven days and thence to Boston in 31 hours which inclu-

ding 17 hours delay in Halifax makes the entire passage thirteen days.

The Acadia another of three Steamers made her passage out in ten days

from Halifax and thirteen from Boston.

The President from New York arrived out in sixteen ^3iys—having on

board a heavy cargo. It appears that she had 2,500 barrels of flour,

which by an effort on the part of Capt. Fayner, were entered at the cus-

tom house the day before the duty advanced 4 shillings per quarter. The
result of course was a very handsome speculation on the part of the ship-

pers, which would have been rather smaller had any other means of trans-

portatioa been resorted to. And yet the President is by no means the

fastest of the Steam vessels plying upon the Atlantic, still her time of ma-

king the passage is certain and not liable to contingencies of so great ex-

tent as in the case of packets.

A circumstance of recent occurrence, showing the rapidity as well as

certainty of steam navigation, struck us so forcibly that we were positively
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startled—familiar as such things have become. On remarking to a friend

that we had not met him for some time past, we were surprised to learn that

he had in the interim made a voyage to England, spent sixteen days in the

country during which time he had been almost in every part of the Island

and returned a fortnight since after an absence of 47 days! "
' - ;

'
'

This after all is not as remarkable as what is entirely within the bounds

of possibility. A journey of five or six weeks will suffice to carry a Lon-

doner to Niagara falls, the City of Washington, and afler atrip of 1000 or

1500 miles in the United States back again, without being hardly missed

from his accustomed places of visit. In the same time a New Yorker can

visit St. Petersburgh—and before long it will not require a great extension

of his journey, as far as time is concerned, to go to Constantinople or even

Jerusalem or Cairo. .

Errata.—In a communication from our friend J. E. B., in our last

number of" Railroads v. canals and rivers," quoting J. Edgar Thompson,

civil engineers opinion, that a good railroad loill be found to be not only

the most expeditious, but the cheapest artificial medium of conveyance

at present known"—the article should close as follows :

—

tl^ With these facts before us, should we not pause, and examine into

our canal policy? We ask Western New York to reflect on this subject,

ere we are too deep in debt for canals, to aid railroads.

Fbr the American Railroad Journal and Mechanics' Maf?azine.

RAMARKs ON THE " LAWS OF TRADE." By Charles EUct, Jr. Civil En-

gineer.— No, I. :•..:...- ::>.. i-x :: ..''\' -.^... ,:.,--.. -;; -,;,.,..:

The determination of the toll proper to be charged on a canal or rail-

road, for the conveyance of those commodities which are uniformly distri-

buted over the district traversed by the improvement, and which are not

objects of competition for rival lines, is an interesting and profitable ques-

tion for the application of the principles involving the "Laws of Trade."

This toll ought to be adjusted with a view to revenue, and, at the same time,

a proper regard to equity and to the promotion of the business,—conditions

which require variations of the charges corresponding with the changes of

position on the line where the trade is received, the price of freight, and

other circumstances. But as it is usual with the directors of the public

works of the country to fix an uniform charge per ton per mile, and ap-

ply it without reference to these circumstances, it is certainly important to

know what that charge ought to be m order to produce the greatest reve-

nue, and what is likely to be the consequence of departures from it. The

examination of this subject will lead to some curious and not unimportant

conclusions.
^

^ ,1^^:^: ^.-^^.^^
^

^-.^..i ,,r <^.A^ > ::-^-

For the purpose of the investigation, let us designate by

II the greatest tax for carriage which the commodity will bear

;

5 the freight per ton per mile on the improvement
j i^;%;:

s-:-
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c the toll per ton per mile; ..^ > v^^^ \vv^ > • ' i

^=(c+ ^) the whole charsre per ton per mile ; -:
'-

j8 the charge per ton per mile on the lateral roads by which trade is coH'

veyed to or from the line; and by ,-: -w-.':' - -r- , ^ ,| >r .i -v- . ,

jrthe distance the commodity is transported on the work.

We shall then have the expression r ,
V

••:• ••..•' ^'
..'- : n .,-

for the number of miles which the article will bear to be conveyed on the

improvement; and —
n— xff

^
)f:

for the distance which it will bear to be carried laterally to or from the

work. The tonnage which reaches the line at any distance x from the

mart will be proportional to this expression ;
and since it is supposed to be

furnished by the country on both sides of the improvement, will be repre*

resented by

_ U—Cx
' ^ •

.
,. f

The revenue of the work due to the passage of this tonnage, obtained from

the distance ^ia:, will be

n—fa: ,

2<

—

o— cxdx;
p .1 ,

t standing for the number of tons furnished by each square mile of the

county traversed by the lateral road. By integrating this expression we
obtain for the revenue of any distance z

3Ux^—2€x^
-~tc.r=-

'6(S

The greatest distance which the commodity will bear to be conveyed

vlong the line has already been stated at — ; so that if we substitute this
C

value in place of x in the equation, we shall obtain .

for the aggregate revenue which can be derived from the conveyance of the

article in question.

This equation is general, and independent of iny particular value which

might be given to the charge; but to arrive at the most profitable toll we
must seek that value of c which will render this expression of the revenue

c
the greatest possible, or . , ,>g a maximum. Treating this quantity by

the rules of the calculus, we find for the condition of its maximum value

^- :;•;•- : c=6 ;

that is to say, to attain the greatest possible revenue from the trade, under

an uniform charge^ the toll must bejust equal to the freight ; or the profit
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r-eceiv^d from each ton must be just equal to the expense of its carriage.

It may be repeated, that this resu't applies only to those articles which

are designated as of heavy burden and small value ; and that, in deducing

it, we have regarded as "freight" all expenses incurred in the transporta*

tion of one ton, and as "toll" the profit which it yields to the work. '

By comparing this result with that which is obtained in the general ex-

amination of the most advantageous charge, where the condition of abso-

lute uniformity is not prescribed, we remark an essential difference. There

the resulting toll is a function of the charge which the commodity will sus-

tain, of the distance it is carried on the line, and of the charge for freight.

In the present case, it varies only with the cost of conveyance, and is inde-

pendent both of the value of the article, and the position, with reference to

the mart, where it attains or passes from the improvement.

BOSTON CONNECTED BY RAILWAYS, WITH ST. LOUIS ALSO THE COT-
TON, FLOUR AND PORK MARKETS, WITH THE MANUFACTURES OF
NEW ENGLAAD.

The following article from a New Orleans paper should claim the at-

tention of the citizens of New York, and induce united efforts to perfect a

line of railways from this city to intersect at Albany a continuous line from

Maine, to the central city, of the valley of the Mississippi.

" The enterprise of connecting St. Louis (in Missouri) with Boston, by a
chain of rail-roads, is going forward with prospects of speedy accomplish-

ment. The whole line of the road is already chartered. The distance

from St. Louis to Boston is about twelve hundred and seventy-five miles.

Of this will be completed next year from Boston to Buffalo, five hundred
and thirty-five miles—in Ohio, on the shore of Lake Erie, sixty-three

miles—in Michigan, near the south line, sixty-five miles—total, six hun-
dred and sixty-three miles; making more than halfthe whole distance,

;and embracing two-thirds of the whole expense. The works in the west

are for theprespnt suspended by the want of funds, but it is pxpected that

.operations will be resumed actively at an early dute. Here is enterprise

-exhibited on as grand a scale as the wildest fancy could have imagined.

Ten years ago a plan to connect Boston with St. Louis would have been
regarded as visionary as a scheme to bridge the Atlantic ocean. But a
few more years will witness the accomplishment of the project, and the ex-

tension ofthe road perhaps many miles westward. We are not surprised

that the citizens of New York manifest so much alarm at the rivalry of
Boston. She is rapidly extending her arms into the great interior of the

west. A line of steamers connects her with Europe, and a population un-

surpassed for intelligence and enterprise will profit to the utmoet extent,

from the facilities which the inventions and improvements of modern times
lend to the extension of commerce." ; 4 j; v

The remaining half of the line, from Boston to St. Louis, (by water,) to

wit,—from Bufl^alo via. lake Erie, Toledo, and the Wabash canal, to

the Ohio river, will be in operation, at the close of the year 1841. Ca-,

nals, however, it would appear, does not satisfy Massachusetts, from her

past experience. Canals are not adapted to latitudes, where they can only be

used six and a half, to seven months in the year. This is more particularly
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the case since the late improvements in the locomotile engine, permits the

transit of every class of merchandize, at cheap rates, with celeritpand cer-

tainty, at all seasons of the year To use the language of Gen. Dear-

born— " Massachusetts has turned her eagle gaze westward." "This link,

(speaking of the western railroad,) "in the lengthened chain of inter-

communication unites the pier heads of Boston harbor, and the port of St.

Louis—the ocean with the Mississippi." • '• How imposing

is the subject." To carry these enlarged views into execution, the statesmen

of Massachusetts have quietly matured their plans, and they have provided

the means to carry them into execution. Does Albany want money to

connect the outlet of the Erie canal, and the western railroad, with the pier

heads of the long wharf, named after her ? instantly her bonds, to the ex-

tent of $650,000 are cashed, and their engineers and agents are sent into

our State to make a railroad, to turn our trade to Boston. Does Buffalo

want $250,000 to cdlnplete " the terminating link, to reach lake Erie

from Attica ?^^ forthwith a meeting is called of the citizens of Boston,

and they provide the means to control the two extremes of our State.

What is the object of this liberality? The answer is obvious—to divert by

her agents at Buffalo and at Albany, the western trade to Boston, the great

manufacturing emporium o( New 'England. v , -1 , . J."
We may truly ask how long our Rip Van Winkles will be content to

dream, that our State Treasury can furnish means to build the New York

and Albany railroad, or further aid the New York and Erie railroad,

whilst our statesmen, (without regard to party) remain wedded entirely to

our canal system. Works, the construction of which, we assert, will

absorb every dollar the state can raise, the next six years, and even when

finished, they will remain monuments of the folly of the age, whilst our

neglect of railways, is making us the laughing stock of our neighbors.

This view is not hastily presented. It is given after examination into

the expense, profits and cheapness of transportation of merchandize by rail-

ways, on all great thoroughfares. This is particularly the case where

there is a dense population on the line of the road, with large cities at the

extremities. The longer the line, the greater will be the profit to the link

terminating on the sea board, as in the case of the Boston and Worces-

ter railroad ;
the New York and Albany; the Columbia, the Baltimore

and Ohio, and other railroads leading from the sea, to the interior. They

must all be profitable, and are destined to change the the course of trans-'

portation, of valuable articles. -
' r J. E. B.

REPOPT OF JAMES RENWICK, L. L. D., ON THE MODE OF SUPPLYING
THE ERIE CANAL WITH WATER FROM LOCKPORT TO THE CAYUGA
MARSHES.

'^.Columbia College, New York, )

^'^r-'^*yf'':'r.':Sl-^-r'A^'^. '\\ -%- 4th, September, 1839. y ^'

The Hon. F. Whittlesey, Rochester ;

In compliance with the request in your letter of the 26th July, I pro-

ceeded to the western part of the State for the purpose of examining the
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question therein submitted to me, viz. : " What means shall be adopted for

the purpose of rendering it certain that the Erie canal shall be wholly fed

from Buffalo to the Cayuga marshes without the necessUy of taking water

from the Genesee river?" In pursuing this inquiry 1 have received great

assistance from the free and frank communication of Nathan S. Roberts,

Esq. and Alfred Barrett, Esq. the chief engineers of the two sections of the

canal within which the works involved in the question are situated, and

from Mr. John Hinds, the superintendant of the Lockport division. In

addition, the manuscript reports of the engineers just named were politely

placed at my disposal by the Hon. S. B. Ruggles, one of the boards of ca-

nal commissioners. I have thus been enabled to consider the question ful-

ly in all its bearing, and have arrived at the satisfactory result, that if it be

not possible, without making changes in the route of the canal that would

be to injuiious to existing improvements to be even thought of, to supply

the canal as far as the Cayuga marshes directly from lake Erie, still it is

possible to effect such supply without drawing water from the Genesee

river at seasons when the stream is low, and the whole of it barely suffi-

cient for the supply of the mills. On my arrival at Rochester the first

point to which I turned my attention was to ascertain the quantity of water

then running in the canal to the eastward, for this purpose the velocity of

the canal was measured between the Genesee feeder and the first lock, (No.

1.) The velocity, when reduced to a mean was 24,675 feet per minute, and

the discharge 3850 cubic feet. This discharge it was found was effected

in part by overflovving at the gate of the lock, and in order to cause this

overflow, the depth of water in the aqueduct instead of 4 feet was found to

be 4 feet 6 inches. ,: v ; , >- » ^ -^ ^ ' .^ ;:-,

The superficial velocity ofthe water in the Genesee feeder was found to

differ but little from that in the canal, and it was inferred that all

the quantity of water which appeared to be flowing in the canal was drawji

from the Genesee river. No farther inquiry on this head was necessary

for on proceeding to the Rochester aqueduct, a gentle but decided current

was found setting to the westward, showing that the feeder not only sup-

plied all the eastern section, but that a part of the water to the west of Ro-

chester was also drawn from it. It was therefore obvious that no part of

the water which descends at Lockport from the lake level reached Roches-

ter, and that the whole-supply of the canal to the east of the last mentioned

place was at the time of the observation, derived from the Genesee river^

According to the best information, such had uniformly been the case, ex-

cept for a few weeks soon after the completion of the canal, and on certain

occasions when the Genesee feeder had been closed for the purpose of re-

ipair. Of the latter, an instance which occurred in the summer of 1838,

was cited. The Genesee feeder being closed by an embankment, the level

"of the canal fell until its depth became no more than 2\ feet, beyond which

it seemed impracticable to raise it by the flow of water from lake Erie,

The same general fact that the water cannot be kept at the lock east of Ro-
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Chester, within 12 or 18 inches of its proper level when the Genesee feedef

is closed isstited in the repfort of (he engineers. The effect of filling thef

canal by Water from the Genesee feeder until it^shall overflow at the gnte

of lock No 1, and stand six inches above its conventiohaHevel will be un-

derstood, when we consider that the slope of the bed of the canal is half an

inch per mile. This rise of six inches will therefore back the water up

the canal for a distance of 12 miles, and there will be two conflicting cur-

rents, under the action of which, what remains of the water that has been

drawn from lake Erie, is forced o'ver a waste wier about two miles to the

westward of Rochester, and may be accompanied by a portion of that drawn

from the Genesee river. Indeed it may be believed, that the latter is the

largest part of what escapes at this waste weir, for the discharge from the

weirs between this point and Lockport may at times account for all the wa-

ter which comes down from the lake level. In this case, not only will be

the canal ta the eastward of Rochester, derives its whole from the Genesee

river, but the waste and leakage for several miles to the westward will be

furnished.from the same source. ^/n^rt v'v^v r;:^^^^^ ;

To test this question the currents were examined while making a pas-

sage from Rochester to Lockport, and it was found that there was no per-

ceptible current to the eastward until after passing Spencer's basin, 12

miles to the westward of Rochester. * ' ' '

'

On speaking on this subject with Professor Dewey, he intimated that the

western flow of the water in the acqueduct was too familiar an occurrence

to excite surprise, and it was to be inferred that he had never noticed it

running in a diffurenf direction. It may therefore be assumed as an estab--

lished fact that up to the present time it has been the usual practice of the

lock keepers to derive the whole supply of the canal to the eastward of

Rochester from the Genesee river ; and that in so doing, by forcing it over

the lock-gates, the waste and leakage of sortie miles to the westward ha5y

also been furnished from the same source. According to the estimates of

the engineers, this has amounted to 100 cubic feet per mile, or 5600 cubic

feet per minute for the distance from Rochester to the Cayuga marshes. If

these estimates of expenditure be correct, and they would appear to rest on

sufficient evidence. This large quantity of water has unqnesfionably been -

continually drawn from the Genesee river. How far this may constitute

a ground for a claim of indemnity on the part of the owners of the mills i*.*

a question into which it is not my province to enter, but there can be no

doubt that in seasons of drought they must have sustained most serious in-

jury-

It being thus ascertained that the whole of the canal to the eastward of

Rochester, was actually fed from the Genesee river, it was a matter of doubt

whether this were rendered necessary by the circumstances of the case, ot

arose from defective management. A visit to Lockport and Buffalo showed

the lake level of the canal at its full depth, while the discharge through

the locks was sufficient to keep the eanal overflowing at every waste weir.
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Finally, within two miles of Rochester, is, as has been remarked, a waste

weir, over which a large quantity of water was found constantly pouring.

It was intended to have guagedthis weir, but the experiment now to be

cited was considered of sufficient importance to be preferred/

In consequence of suggestion^ to the same effect with the foregoing re-

marks, the gates of the Genesee feeder were closed for the purpose of

testing by experiment, whether water from lake Erie could, in the present

condition of the canal, reach and be available at Rochester. Provision was

made for passing water into the levels beneath without forcing it over the.

lock-gates. The water in the aqueduct fell speedily from a depth of 4

feet 6 inches to 4 feet. A current now set from the westward, and flowed

constantly through the aqueduct. This current was observed by me for

about eight hours, during which time there was no farther perceptible re-

duction in the depth of water in the aqueduct. After twelve hours, how
ever, it became necessary to admit vessels from the Genesee river through

the feeder, and the experiment could no longer be persevered in. It ap

peared also that some vessels had taken the ground in the basin at the

junction of the feeder, showing a greater diminution of depth to the eastward

of the aqueduct than in the aqueduct itself From that time, for the next

four days, a partial supply was admitted from the river, but not in such a

manner as to raise the water in the aquednct beyond the depth of four feet

This experiment was commenced without notice or concert, but it is be-

lieved that the banks and weirs between Rochester and Lockport, were

in better order than his been usual, ft may be considered as having con-

clusively settled the question whether waterand be brought on the canal

in its present state, from lake Erie to Rochester in the affirmative, as hav-

ing proved that the quantity is sufficient for all intermediate objects, and

that a surplus is left applicable to the supply of the lower levels; but it

may nlso be considered as proving that this surplus is not sufficient for the

latter object. It seemed to be admitted that these levels could not have con-

tinued to be supplied had not the Genesee feeder been opened, and it was

kept partially open although the current was still directed eastward through

the aqueduct. We may therefore assume that it not only has not been usual

to draw any part of the supply of the canal to the eastward of Rochester

from lake Eri^, but that with the canal in its present state it has been im-

possible to derive the whole of such supply from that distant source. Wheth-

er this be an absolute physical impossibility, or whether it arise from er-

rors in the original plan ofthe canal, from natural causes acting to impair

it from faults in its execution, or from defects in the manner in which it

has been managed, must be examined before we can proceed to point out

the ameliorations in these several directions of which the canal is suscep-

tible.
"^

The quantity of water which it is estimated by the state engineers is

consumed by the levels east of Rochester is 5600 cubic feet ])er minute.

The area of the present canal is 136 feet. The water, therefore should

30
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have a mean velocity of 41.2 feet per minute or 2472 feet per hour. Cal-

culating iho proper slope for such a velocity in a cjinal oftiie given dimen-

sions, by means of Eyiivvein's formula, ii would appear to rtquiie 13 in.

per mile, und by the formula of Prony 1.4 in. The slope allowed in the

construction of the canal is no more than h^jlf an inch per mile. We cannot

err therefore, if we assert that the slope of the present canal is little more

than one third of what it ought to have been in order lo mainf»in a steady

flow of as much water as it is said is used on the canal east of Rochester from

Lockpoit to that place. It is farther to be remarked that each of the 64 miles

between Rochester and Lockport, is estimated to consume its 100 cubic

feet per minute, and that this ought to be met, either by giving to the canal

at the points near Lockport a greater sectional area, or a greater slope.

Were it not that the main object of this report is to point out the means

of remedying existing defects, and of preventing their occurrf nee in the en*

larged canal, it would be unnecessary to proceed farther. In this single

and prominent cause is to be found a reason all sufficient why the main

supply of the canal east of Rochester must have always been drawn from

the Genesee river, and this much c(»ntinued to be the case in the enlarged

canal, unless it have a slope and volume adapted to its own wants. The
error in management by which not only the whole supply f-ast but (hat of

several milts to the westward of Rochester has usually been drawn from

the Genesee river has been already referred to, but although this may be

corrected, and no water passed westward through the aqueduct, much of

the eastern supply must continue to draw, from the river so long as the

canal retain its present slope and dimensions. In enlarging the canal a

less slope will suffice, the resistance b''ing less in propoition in the larger

channelii, but in a channel of the area of the new aqurduct at Rochester,

a slope of nine tenths of an inch per mile will be required to pass th»» wa-

ter demanded for the lower levels. Continuing this same slope up to Lock-

port, it will amount in all to 57.6 inches, while the present slope is no more

than 32 inches. ' :^ V'- :V "
t

The descent from the lalie level at Lockport, is effected by means of five

combined locks, having an united fall of 60 fe^t It is foreign to our pre-

sent object to point out the general defects which attend the combinatioh of

locks into a system, instead of separating th^m by levels of the canal, or at

least by extensive basins. It was, we are informed, believed that the moun-

tain ridge could be passed in no other manner, and although a part of the

difficulties which have attended this jusiaposition of the locks was foreseenr

it was not believed that it was possible to adopt any other arrangement.

This has had an unfortunate influence on the question before us. Had it'

been known to be possible or considered expedient to have divided the fall

which is now accumulated at Lockport, and ihuarto have laid out the canal

in four successive levels of 12 and 20 miles each, the defect in the slope of

the bottom of the canal would not have produced so material a deficiency in:

the supply, foi #^ small accumulation at the head of each level or depression
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•t its lower end would have caused a slope on the surface of the watef ill

the canal sufficient to give the vt-locity necessary for the passage of the

supply through it. But into a level of 50 or 60 miles, the water may be

poured in sufficient abundance to overflow at every waste weir, and yet lit-

tle more shall reach its lower extremity than if it had been barely kept up

to its prescribed depth. -''^-^- /..•V--. -i^*:;^-.:.,. .. '-.i/y- '/.v v..;^; .";:;::.- ,/-'•• ;^^..:--.-;'?5-;.

' The accumulation oi the locks at Lockport, preventing any adaptation of

the slope of the surface to the supply acquired to be passed, and throwing

this whole duty upon the slope of the ted of the canal may therefore be

Tanked among the prominent defects of the existing canal. Nor are the ob-

jections to a system of combined locks less whon they are considered io

other points of vievv. In order that they shall pass as much trade as a single

isolated lock, it becomes ntxressiiry to have a double set, and thus twice as

much water is introduced in lockage at une end of a level as it demanded

for the sjime purpose at the other. If therefore there be no provision for

husbanding this excess to meet the waste and lekage, at other points, it

must be discharged over the nearest waste weir and then an excessive

supply set down at Lockport, and overruning there with a velocity which

exceeds the limits of 1-2 to 3-4 inch per hour prescribed by the Commis-

sioners, a large proportion barely enters the Rochester had to be forthwith

passed over a weir and all the residue is usually thrown out of the bed of

the Canal before it reaches Spencer's basin. , - :*' •: -'.'^':--^.:'-^

Such is the quantity of water which is thus usually wasted, that mills

are to be seen at various points on the line of the Canal, in steady operation,

which have in some cases no other supply of water than that which runs

over the weirs, and in others althoujh placed on the line of a natural stream,

the beds of most of those streams were foimd dry in the month of August.

Considered as a labour saving engine, a canal is viewed by those « ho

confine themsi Ives to the theory, as a machine, Sft in action by the water

of a reservoir at its su-nmit level, whence it receives it clear and pure, in

quantities just sufficient for its lockage, and for the waste by leakage and

evaporation; these quantities it conveys neither in exress nor defect to the

pliice where they are respectively needed. In the New York Canals on

the contrary, wnter has been derived from every possible and available

source, poured in without m-^asure, whether turbid or clear, to be again

thrown to waste, after it his deposited its impurities in the bed of the canal.

In other puts of the canal, the necessity of grasping every available stream

may have really existed, but when Lake Erie was to be found at the sum-

mil m such reason can beassiT^ned. Had the canal been vested in an in-

corporated compnny or been in any other hands than that of the sovereign

power of the state, it could not have continued in use under the present

system of management. The claims for damages for the diversion of wa«

ters in such quant tic»s from their regular and ardent courses would have

borne no small relation to the nett tolls, if they could have been brought

before an impartial jury, nor would a corporation or individual have suV-

/.
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mitted to such claims where at least a part of the benefit is reaped by those

who make use of the same waters, throwo to waste through another chan.

nel. '•' ^'^'- '-'" '^i''-''- '
'^'' '''-'

-'-'i-'^'^-^^^^ ^

The worst feature in the present state of the canal is the power either

of injury or of conferring benefit which is placed in the hands of subordi-

nate agents. Thus the keeper of the first lock east of Rochester has it in

his power by the manner in which he sends down the water to the lower

levels, to determine whether the whole of the supply of the canal from

Spencers basin to the Cayuga level shall be drawn from the Genessee

river, or whether that river shall be required to furnish no more than is

deficient in the quantity which is capable of making its way from Lock-

port. In other places it is possible by the management of a waste gate,

to keep a mill in continual operation at the expense of the canal, or prevent

it from working at all. Nor can it be credited that prudent men would

have trusted to a supply to all appearance so precarious, as that of the

mere waste of a canal, which in some places is complained of as insuffi-

ciently supplied, had there not been some reasonable assurance that this

waste of water, so much wanted in other directions, should continue to be

sufficient for their objects. Such is the condition of the present canal that

an intelligent workman in a mill on the route, with whom I had a conver-

sation, expressed it as his belief, founded on the experience, that the more

water was required on the lower levels, the greater must necessarily be

the waste on the upper. Paradoxical as this may appear, it is at the pres-

ent moment, under the given slope of the canal and position of the waste

wiers, true, for in attempting to send forward the desired quantity of water,

the canal is filled at every point to overflowing, while, after all, the addition

to the quantity which reaches Rochester would be insensible, even were the

level kept low enough there to permit it to flow through the aqueduct.

The actual expenditure of water in the existing canal stated by the en-

gineers at 100 cubic feet per mile per minute is due fur more to the excess-

ive discharge over the waste gates than to the causes usually assigned, of

leakage and evaporation. There are indeed reasons why the loss from

leakage should be greater on the line of canal between Lockport and Roch-

ester than' in other regions. The excavation in many cases extends down-

wards into a slaty rock,'the joints of which are open and leave a free es-

cape for water. These joints have never been secured by puddling or

lining of any description. The soil is in most instances bad, being a light

sandy loaip. It appears probable, however, that these causes have ceased

to be of much moment, for the very filtration of the water through the

banks and bed of a canal tends to make them water tight. The nature of

the soil, the admission of muddy water and the imperfect structure of the

canal had, however, been the cause of an obstruction of no little moment

not only to the flow of water from Lockport to Rochester but even to the

navigation of the Canal. The bed of the canal has been formed in this

Ipose friable soil of tho same figure as was adopted throughout the whole

•.V-
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of the rest of the line, the sides having an inclination of 1 foot in 1 1-2 of

breadth. This is far from being sufficient to sustain earth of this quality

even if not exposed to the action of water. In the case before us it has

been continually worn from the sides and deposited in the angles of the

bed, until in the neighbourhood of Holley, the capacity of the canal has

been so far diminished that two loaded boats cannot pass each other.

'< In connection with this obstruction may be cited another known by the

boatmen under the name of side bars. These appear to be owing to the'

following cause. The canal is laid for a great part of the distance between

Rochester and Lockport, on side lying grounds, and therefore in many ca-

ses there is a cut on its southern side. This is continually acted upon by

the current, and the wave raised in it by boats, and earth is thus thrown in-

to the canal. In addition, the surface water of the country to the south

finds its way for the most part into the canal, carrying with it the loose

earth and the wash of the fields. All streams, too, which intersect the line

of the canal at a level sufficiently high, are permitted to flow into it, whether

clear or turbid. There are in truth none of the arrangements for prevent-

ing the canal from being filled up, which have been tested by experience

in Europe. The counterbank has never been finished. It has no berm to

prevent the wash from its own face from falling down, no counterditch to

exclude and carry off surface water, nor can either of these necessary parts

to be found in their proper place even in connection with the towing

path. Not the least curious observation is that the counterbank of the ca-

nal should be familiarly, named the berm from an important and essential

feature which it ought to have possessed, but which is not to be found in

any part of it. The flow of water through the canal is said in some sea-

sons to be much hindered by the growth of a species of grass. This ap-

pears to have been a native of the shores of Lake Erie, and to be making

gradual encroachments along the Canal. At the time I passed up, it ap-

peared to have been recently cut, for the surface of the water in the canal

was covered with it floating, yet withered. The superintendant of this

section is of opinion that he has succeeded in discovering a mode by which

the grass may be kept within bounds without difficulty. Still it is of the

utmost importance that this should be done, and that it be satisfactorily

shown that the cutting of the weed can be performed with certainty, for its

presence will render all calculations on the velocity and discharge of the

water erroneous, ^.".•^^-/tv;..^^^-^' -.:'/- :'>'"V- ••'''-
v:v;-: X vr.^^-i:- r-

••
; The aqueduct at Rochester forms at the present moment a bar to the

progress of the water Eastward. Its area is less than half that of the ca-

nal itself, and the canal on issuing from the aqueduct is bent nearly at right

angles. It may thus happen, even when the canal west of the aqueduct,

is fully supplied with water that a rapid lockage will leave that part between

the acqueduct the lock East of Rochester so shallow as to require a supply

from the Genessee river. In general, also, in all cases of frequent passa-

ges through a lock the level of the water in the upper reach of the canal is
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drawn down unless the canal have a large surface in the immediate vicinity.

This will be more particularly the case near the lock which closfS a lonsf

level when there is no opportunity for increasing the velocity by a change

in the slope of the surface caus; d by a swell or flush in the neighborhood

of the lock next above it. So also when there is a defect of water in the

lower levels, those above may be drawn upon too rapidly, and vessels
.

caused to take the ground.
*

- -
-

'

"

' '

In the neighbourhood of the upper lock, the rapid discharge of water

useJ in lockage, raises a wave, whi;.-h does not for a lime communicate its

motion to the body of water in the reach when it enters. It will therefore

require space to spread itself on an elevation in the bonks and waste wiers,

in order to prevent these sudden flushes from being unprofitably wasted.

The causes which have been observed, as opposing or preventing altogtth*

er the flow of the waters from Like Erie to the levels east of the Genessee

river, having been thus premif-ed, the remedies and changes which are.

necessary in any improvement or enlargement of the canal may be en-

quired into. .' '
.

•

' (To be Continued.) '

We are gratified to have received from Mr, Vignoles, the following very

interesting repoit of the North Union railroad. We publish it as a sam-

ple of the manner of 5ta ing railroad disburs.^ments in Eniiland. We shall

be h tppy to receive iuriher reports from this gentleman ns well as from

the several railway compinins in England and other pans of Europe, to

diffuse information for mutual benefit.

EXTRACTS FROM THE REPORT OF THE DIRECTORS.

Although the act of incorporation of the north union railway company
only contemplates the accounts being made up on.'e in the year, in compli-

ance with the wish of the proprietors fxpresstd at the last general meeting,

the directors propose to adopt the usual practice of doing so, and declatitig

a divilenl hi'f-yearly ;.B\x\)\\\\i ing the accounts, an J the dividend propos-

ed to be declired, to meetings of their proprietors summoned every isix

months, at similar periods of the year to those of the railway compariies

genenilly.

In the statements of the company's accounts, the proprietors will notice

th.il the exp^mdiiure on the capitil account, that is in the completion of the

railway itself, with all the stations, workshops, njachinery, engines, car-

riages, tools, &c. &c. is kept altogether distinct from the receipts and dis- .

tursernents in the trjffic account, or thnt of the working of the railway.

The former account is fast drawinir to a clo8'\ this railway having: now <

been amply and very satisfactorily furnished with almost iill thatappeajs
at prtSt^nt requisite for the efficient and «cononiical working of the traffic

;

and, as regarls its locomotive establishments, beinsr even adequate to fur-

nishmg power to other connecting railway companies, on terms which it is

anticipated will prove mutually beneficijil.

As rejrards the traffic account, the proprietors will have pleasure in ob-

serving that, although the half-year endingr the 30th June is well known -^

not to be so favorable to raihvay receipts as that termin iting on the 31st

December, the receipts of the last half-year present a satisfactory compari*

on with those of the previous one, and have been very considerably more
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ihad those of the corresponding period of 1839. The nf tr profit of the last

h ilf-y^-ar, includinsr the surplus of 406Z 1 \s 5d of the pii vious divid« ud,

amoiinis to 16,396Z 35 4r/; the directors wniiKI tbertfoie propo.e that a

dividend of 2/ 10s per shire (beiiifr «t the rate of 6/ 135 Ad per cent., per

annum on the 75/ share) he now declartd, pay.ible by warrant, ai trie

company s banker*, on or after the 17lh instant; having a surplus of 537/
13* id o be carried to the next halfyearly account.

The directois cannot close their repoit without stating^ distinctly to iht-ir

proprietors, that they are far from consiJfrin*r the entire ca[ abilitit s of the

line as by any means fully developed. The Lancaster and Prision junc-

tion railway was only opened at the close of the half-year to which thi-se

accounts are confined, and the Preston and Wyre railway, which promises

to be another very important feeder from its bringing into existence an en-

tirely new traffic, has only been subsequently opf n« d to the public
;
and

in addition to these Tigw sources of income, the continued incnas-e in all

the old br inches of business experienced on every railway, may be antiri-

piled with peculiar confidence on this, and most especially as regards the

increasing conveyance of goods and coals.

S)me iniccurate statements havin? been circulated relative to the cost of
this railway, the engineer has prepared and appended to his report a de-

tailed and authentic statement of all the piriiculars, which the Dirtctors

think it only justice to him to have circulated among the proprietors gen-

erally, and which is therefore annexed to the following accounts.

'V J^^ RECEIPTS, ^C. <0 M« 30^A JUNE, 1840.
" Coaching Department '

, $128,274 92
" Coal Ditto

, ^ ; : ;, 2,079 kO{
: Merchandize Ditto

'

. . : 11.397 86
Rental Account '; 2,222 22 .

' :?'•-•. -;••. .•v^--;. ^
. $143,97420

Profit and Loss Account, to 3 1st December, 1839 * 1.806 97

• ' ,;>>^,

EXPENSES, !'
$145,781 17

Coach Disbursement Account ^ : $8,812 09
Locomotive Power Account ;// 16,813 7Z
Office Expenses Account 923 09
Salary Account • - 3 791 55
Toll (to Liverpool and Manchester Co.) Account 81,954 94
Petty Disbursement Account ;< "

; , 56 40
Interest Account ''^ . f 1^ - - - 626 44
Interest on Loan Account .. K V'

'
^j; 8,407 06

Tax and Rate Acrount ;';
. J

^ ^ ^
'

/ "v 2,231 10
Chiff Rents Account -^ ^

- V,').^ >^ 194 07
Charge for Direction Account v v ; ;^: 1,333 35
Miintenance of Way

, ,^ ; r
> ^;. ;^.666 67

Compensation c -v.^':^'' ,/ 'ly": •
'; ,'; ''"''. r'^v;4 •>; 14

Fire Insurance . :v.^

"

..;--\V:^../;-/;-;/.r /''^.':,^- /-S ^^C"'•v^^^ 11 67
Advertising '

' ;>-'.'
•;':'^:;''V,'--.;v'-v^:'V;^:^

Repairs for Buildings >• v ;; ;
. i: v\. W

<

^^ 98

-"'•'^
x---^r-^;;-;--^:a;/B':;;:-\'---^ 72.907 os

Dividend of 50s per Share on 6329 Shares is 15,822/ IO5. $72,874 09
Theodore W. r athbon e, CAairman.

*M^/:v,
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' TO THE DIRECTORS OF THE NORTH UNION RAILWAY. :"-.-•

Gentlemen, -
. -; .--.

.-^i,
-..";' .''.^

In drawing to a dose the donstfuclion of the north anion railway, I con-

sider it will be sjlisfictory to the directors and proprietors to have the de-

taileicost of the several great heads of expenditure brought into one view
before them. It is due to myself and the other officers of the company,
that the quantity of work executed for the money should be set forth ;

and
without any thing beyond a simple statement of facts in this respect I shall

be content, should this report be promulgated, to leave the shareholders in

this concern and the public to form their judgment. I likewise conceive

that, as the first authentic detailed document of the kind, it may be taken

as the commencement of similar statements which will hereafter be brought

forward, and thereby be the means of collecting that statistical information

on the railway system, which has naturally, and of late, been so much
sought after. 7^--. v-^v l

It should be noted that the total length of line embraced herein is 25

miles; the main line from Parkside through Wigan to Preston being 22
miles, and the New Springs Branch 3 miles: and it should be observed,

that from the peculiar nature of this Railway, the total extent of sidings,

extra lines, &c., is very much above the usual proportion.

In the total sum of 578,931/ 1 6s 2d, (say in round numbers $2,573,000,)

is included the cost of relaying the old line between Parkside and Wigan;
the cottages now builing along the line ; the maintenance of the railway

by the contractors, for two years, from the respective openings ; and not

only all that has been already expended on the several itemsi but that

which is now in progress, or contemplated to be done, to make the railway

complete, and to draw the line at the toot o( capital account.

From a consideration of the nature of the works on this line, many of

them of a gigantic character, particularly the Ribble Viaduct, and inclu-

ding the various slips and accidents, I hope I may be permitted to consider

the average cost of $102,920 per mile as a moderate amount, including, as

it does, Stations, Carrying Establishments, Interest, and Management. ^

The actual cost of the railway itself has been only $70,191,1 1 per mile,

exclusive of land ;
and if the peculiarly heavy expense of the Ribble Via-

duct (consisting of five arches of 120 feet span each, erected at a cost of

about $199,431 including all contingent extras) be excluded, as it fairly

might, for compirative results, the cost of the works alone is $62,213 per

mile; the purchase of land for the railway is $8,773 per mile additional
;

$15,631 is the cost per mile for the stations and carrying establishments;

and $8,342 per mile for interest and management. Separating the latter

item from the interest, it will be seen that the whole expense of the super-

intendence of the north union railway, over a period of ten years of greater

or less activity, has scarcely exceeded 7 per cent. This item is, of course,

not in the engineer's department, but it is due to the managing officer ofthe

company to state the circumstance: it will also be found that the average

quantities per mile are—of earth work 116,120 cubic yards, averaging

under 19 cts., per yard ; of masonry, 4000 cubic yards, averaging $5,02

per yard ; and of iron, 287 tons, averaging something below $43,33 per

ton.

In respect to the mode in which the difficulties presented by the physical

obstructions on the face ofthe country have been surmounted, by the adop-

tion of gradients of 1 in 100 to a considerable extent, and thereby a vast

saving eflfected in the construction ofthe railway, I hope to be able to dem-

onstrate, at the close of the first two years' entire working ofthe line in
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October next, that, with the exception of some very little addition to the
quantity of fuel, the cost of working the north union railway, reduced to a
rale per mile per train, is below that of other lines with superior gradients,

;

while the trains and rate of travelling are at least equal to the averages ;

elsewhere
; and I feel confident of being able shortly to give a very close

approximation of what that average expense is per mile per train, inclu- ';

ding all the deductions from the gross receipts, before declaring a divi- •

dend. -. ^yv- : .-•/ v;-^ •

'. :;r^^^-^/?v-^'^v••:*..• •^;:Ji:..;-'^^; --•-•.

There being then but little difference, as far as observation and experi-
ence have hitherto gone, in the cost of working trair>ii of passengers and
light goods on railways, differing considerably in gradient, at velocities

and with loads such as usually occur, the high importance of economy in
the first construction is self-evident. It has thus told effectively on the
grand junction railway, and I trust will be equally felt on the Midland
counties railway, each of which lines, with similar equipments to those on
the north union railway, will be found to have cost at about the same rate,

or but little exceeding it, say certainly within 25,000/ per mile. Reducing
the whole expenses on the north union railway to round numbers and to a
per cenlage, the account will stand as follows :

Upper
Works.

'."^
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TATIONS.

••/•

rLand for Stations.

Station Buildings.

\ Warehouses.
Fixtures, TurnplateSj and

I (Sundries. < - l

'Repairing Shops, Tools, and ^

Fixtures.
cAKRviNO E8- i Locomotive Engines, Tend-

ers, &c.
Carriages, horse boxes, trucks

TABU6HMENT.

76,701 20
60,397 35
41,182 22

18,510 34 J

52,817 78

I 196,791 11

r..

390,934 31

83,837 01
j

41 J

ISnXHEST.

MANAGEMBIfT, *

TOTAL COST.

57,488

Interest Account, Rates, Taxes, &c. &c.

194,143 20

21,096 81 >

Parliamentary and Law Ex-'
penses.

Engineering and Surveying.
Ofl&ce Expenses, Travelling,

Advertising, &c.
(Salaries.

76,560 67
I

27,525 72 I,

13,933 15

69,244 44 J

166,963 98

A

023,010 80

•i
«•

• $102,921 21 per mile—or—$2,573,030 25

It should also be mentioned that, of the above land there remains to the

Taiue of about four or five thousand pounds available for resale; and, in

conclusion, I trust that the dividend of nearly 7 per ctnt per annum out of

the clear profits of the railway, since lis entire completion and opening-

throughout, in October, 1838, to the present time, with a prospect of a

steady increase, is a sufficient proof of the soundness of the concern; and

with my grateful acknowledgments to the directors for their invariable

kind support amidst many trying difficulties, now happily surmounted,

I haVe the honour to subscribe myself, .

Their very faithful Servant,
"

Charlies Vignoles, Engineer-in- chief.

4, Trafalgar-square, London, August 4, 1840.

'
KITE'S PATENT SAFETY BEAM.^

We take great pleasure in again presenting to our readers a new testi-

monial in favor of Mr. Kite's useful and humane invention. We call it

humane, and it indeed is so, for there is no invention connected with raiJ-

roads, that has been the means of saving so many lives as this.

It will be perceived from the testimonials, that in the cases of accident,

the cars hive been able to run the entire trip after breaking the axle.

This circumstance alone would be an inducement to the use, of the safety

beam, as much time and trouble are thereby saved. . . •, , .

Like many other useful contrivances intended to prevent danger, the

safety beam, must wait until one or more painful accidents have rendered

its introduction on any individual road, no longer to be delayed. The very
'

safety it is intended to produce is apt, in unthinking minds, to beget an in-

difference npon the subject. Bearing this iri mind, we shall not hesitate

to renew, fiom time to time, our notices oi this valuable invention, and

nothing will give us more pleasure than to publish such testimonials as

Mr. Kite may receive. • '

,;:•..^J.

OFFICE OF THE PHILADELPHIA, WILMINGTON AND BALTIMORE RAIL-
ROAD CO.

^ '^ - " •' Wilmington, Dei, September 28,. 1840,

|l3" The undesigned take pleasure in attesting^'to the value of Mr. Jo-
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'
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seph S. Kite's invention of the safety beam axle and hub for railroad cars.

They have for some time been applied to passenger cars on this road, and
experience has tested that they fully accomplish the object intended. Sev-

eral instances of the fracture of axles have occurred, and in such the cars

have uniformly run the whole distance of the trip with entire safety. Had
Jiot this invention been used serious accidents must have occurred.

In short we consider Mr. Kite's invi?ntion as completely successful in se-

curing the safety of property and live^ in railroad travelling, and should
he used on all railroads in the country. .

'y':--'.^-.;^:':^.'':'^^^^:^-.'-'
^ '

/
'; ''[

.

"!''-:l^^':vVV'•
"';.:.-.-''":• ,"*^-?, John FRAziEik, Agent •>• ^-"^-

:^:
'.:':'-

:

':'•'

.' V;
'

Jas. Elliott, Superintendant Motive Power.
. •

, \ Oeorge Craig, Superintendant, -::K,;;;.
;-^'.'V;V'

,

"
' W. L. AsHMEAD, Agent. .•:;; C'v':;':'.;.f. >'

>-'
• '•'vyV,-:' .\;/ ^ ^, .. ST. LOUIS AND BOSTON. .:::':':-...: ..y/-'/: ^:-

-^l'.

;,^i TThe two cities of the United States which are progressing most rapidly

in population and wealth, at the present time, in proportion to their size,

are undoubtedly, Boston and St. Louis, one in the eastern, the other in the

western section of the Union. For many years—from 1800 to 1830

—

Boston was losing ground, in the race for greatness with New York, Phi-

ladelphia and Baltimore—but about the year 1830, a new era dawned on
that city, through the instrumentality of its enterprising capitalists, which
,has turned the tide strongly in its favor. At that time the first railroad

was constructed on one side of the city, and the first steam power loom es-

tablishment erected on the other. From that time to the present, Lowel has

increased in population from 200to 20,000, and in wealth, from $100,000 to

;
1 ^20,000,000. The cotton manufacture of Lowel, and the hundred other

. V: manufacturing villages in New England, have given a stability to the trade

'vv of Boston, unknown to any other city in the Uuion. v.:^'^- -.m*

}' Massachusetts, which formerly exported, it was said, nothing but granite

.; and ice, now produces manufactures valued at ninety millions of dollars

^ per annum, a large part of which centres at Boston, as a place of distribu-

• tion to all parts of the Union.

At a later period than that first mentioned, her far-seeing citizens became
.convinced, that although she had no river like the Hudson, the Delaware,

• V or the Susquehanna, to bring to her wharves the products of the boundless

- i.r and fertile west, yet that an iron pathway might be laid along her moun-
tain gorges, ov^er which a steam engine with a train of cars could move at

C • , the rate of thirty miles per hour, taking the produce of the lakes at the
'•'.- outlet of the New York canal, and landincr it at Boston in less time than

it can be delivered at New York. About one half of this road is comple-

ted, and the whole will be finished within twelve months from this time.

This road will cost not far from seven millions of dollars. It iscalcula-

ted to support an engine of fourteen tons weight, and to carry 1000 barrels

of flour in a single train of cars, ten miles an hour. It is estimated that

wnen finished flour, can be transported from Albany to Boston, 201 miles,

-

,j for 30 cents per barrel. Two thousand men are now at work on this road,

in some sections, both night and day. The capitalists of Boston have also

contributed larofely to the funds required for layinof down railways from

Albany to Buffalo, betwe.en which places there will soon be a continuous

line completed. The same enterprise and capital will, ere many years

shall have elapsed, continue the same line across Ohio, Indiana, and Illi-

nois, to St. Louis, in case the funds required for the work are not furnished

by the States on the route.
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The trade between this city and Boston is greater, and the connexion

more intimate, than is genesally imagined. The various staple articles of

export from Boston, including domestic goods, boots and shoes, oil, candles,

&c., required for this market and which are forwarded from here for the

upper country, cannot fall short of two millions of dollars.

We shall close these remarks with a comparative statement of the value

of western productions shipped from New Orleans to New York and
Boston. ": '

^'
v:^ \'

.,: New York. . / Boston.

Tobacco. 560,000 160,000

Cotton, ' 1,880,000 .
2,120,000

Flour, 228,000- 7 156.000

Pork, 570,000 •

'

324,000

Bacon,
' ^ 109,000 I' 50,000

Lard, 36,000 149,000

Beef, .. >: 3,200 . 11,000

Corn,
,

15,000 12,000

Lead.
'

- 270,000 .

- 353,000

Total,
'

3,371,000 3,334,000

The foregoing, taken from a Boston paper, proves the concert of action

between Boston and St. Louis. In a previous communication from a New
Orleans paper, surprise was expressed at the apathy of New York, in view

of the exertions of Boston, to tap, and take from New York a still larger

.share of the rich and increasin? trade from the vallies of the Ohio the Mis-

sissippi and the Missouri rivers. .

•• Two facts are disclosed, in the "comparative statement of the value

ofproducts, shipped from New Orleans to Boston^'' which surprised us.

^We allude to the value of cotton shipped to Boston (at the close of the last

season) exceeding in value, the amount shipped to New York, by $240,-

000, whilst the previous season it was in favor of New York 12,012

"bales, or $480,000. .} : . r
-

ADVANTAGES OF COMPRESSED PEAT. By Alexander S. Byrne.

^
*

,
(Continued from page 221) •>

- 1

In a former paper on this subject I omitted to notice a useful application

of peat, of considerable importance to persons resident in districts where
peat and vegetable mosses abound. I allude to the manufacture of beds.

For this purpose, mosses are equal in value to the finest feathers : being

equally soft and pleasant, more durable, more cleanly, more elastic, and
healthful. They are also less costly

; for a few shillings the comforts ofa
good bed can be obtained, superior in many respects to hair or feathers.

^,^ The idea occurred to me about twelve monts ago, while exploring the

interior of the bogs of Allen
;
and I immediately tested its beneficial effect,

by directing the peasantry of Robertstown to manufacture several large

beds and occupy them for a few months. The result has proved highly sat-

isfactory; and, I have no doubt, will induce many of the wealthier classes

to provide for the comforts of their poorer countrymen during the incle-

mency of winter.

The top surface of turf lands and bogs consists of strong, fine peat, called

turf moss, composed of very thin vegetable fibre, delicate, soft and elastic,

like whip-cord or strong thread. When properly dried In the open air,

/
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or in drying rooms, and well shaken up, to separate the threads, it will

bear considerable pressure without mailing or losing its elasticity
;
and

there are many reasons for supposing that these piopeities are retained for

a number of years. 1 have seen thousands of acres that hnd been ex-

posed to severe trials for a long period of time, without undergoing decom-
position. More pleasant and agreeable beds cannot be conceived. They;
possess all the advantages of horse hair and springs; and from the great
softness and elasticity of the fibre, possess the accommodating properties of
fine feathers. They are certainly more healthful, because more easily

cleansed. Fetid air and unhealthy exhalations from the human body ad-

here less tenaciously, and it requires less time to cleanse and sweeten

them.

In Lipland, the reindeer moss is invariably used for infants to repose

on, being softer than any other description of bedding; and in the Cape de
Verd islands, a moss somewhat resembling Carrigan moss, (only more
thready and fibrous) is generally employed, by preference, as a substitute

for feathers.

I am not sufficiently acquainted with botany to point out the varieties that

are best suited for this purpose
;
but I have found that almost every descrip-

tion of "top turf," or "bog moss," consisting of thin threads interwoven to-

gether, is suited to the purpose when perfectly dried
;
and 1 strongly recom-

mend residents in ihe back looods to fill a tick, and make at least one trial

with such as they hive. I saw some top-surface moss in the woods of Ca-
nada, well suited for this purpose, and have no doubt the same description

may be found throughout the United States. It would save emigrants both

trouble and expense, were such mosses usefully employed, and add much
to their comforts.

Some kinds of turf will not answer, owing to their extreme softness and
want of elasticity; the heat and moisture of the body causes them to ad-

here and become matted, or if dried too much, they lose their cohesive

properties, become brittle, and break into small pieces like straw. 7'hese

varieties, however, are the exception, not the general rule. Those who
wish to make success more sure will find it advantageous to soak the moss
for a few days in a solution of pyroligneous acid, (proportions, 1 pint of acid

to 1 gallon of water) or in alum water, (proportions, I lb. ofalum to 1 gal-

Ion water)
; or a solution of silicate of potash will answer. Corrosive sub-

limate in solution is still better, or a solution of sulphate of zinc
; the for-

mer having an astringent quality for binding and preserving the fibre, and
the additional property of coagulating the vegetable albumen, which ma-
terially improves the mosses, and preserves them from rot. It is this pro-

perty in corrosive sublimate which renders it so valuable in the preserva-

tion of timber.

I would here remark in reference to mosses, that when calcined in air-

tight retorts, or air-tight vessels of any other kind, with a small aperture for

the volatile- products to escape, they yield a fine charcoal, which is highly
valuable in the manufacture of pigments, tooth powder, and blacking; for

which purposes calcined mosses are superior to any other article. They
are equally good for such applications after they have been used for bedding.

For the instruction of persons unacquainted with manufactures, I re-

: mark, that calcination is effected in vessels heated red-hot, the atmosphere
being excluded, and a small aperture left for the gaseous products to es-

cape; when all the gasses are driven off, the process is complete. This
..may be easily ascertained by applying a piece of lighted paper to the aper-

ture; if it does not ignite, the volatile products have passed off.

One pound of moss or top ^ttr/ charcoal, 1 lb. of treacle, 2oz. of oil, aiid
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4 oz. of oil of vitriol, mixed with three pints of cider, vinegar, or old beer,

makes a blacking equal to the finest lustre. The vitriol should be added
after the other inirredients are mixed.

We now resume the consideration of the subjects enumerated in our

former paper; and .first—the manufacture of iron by means of peat coke.

Charcoal iron, made by means of heat obtained from wood charcoal, is

the best known at present in the markets'; such is its value and superiority,

that large quantities are annually imported into England from India and
Sweden, and sold at the enormous price of 36/ per ton, while English coke

iron is sold at one fifth the price. Inconsideringthispartof our subject, we
shall endeavor to prove that peat coke is of greater value than the best

charcoal, and that in the manufacture of iron it stands unrivalled as a fuel.

Being a pure vegetable charcoal, it possesses heating properties analogous

to wood charcoal, is equally free from those deleterious ingredients which
abound in coal ; and when properly compressed as recommended by Mr.

Charles Williams of Dublin, or Mr. White of London, or as stated in our

last paper, two tons. of peat coke occupy the same space vls one of charcoal

;

consequently, where intensity of heat is an object, twice as much heat can

be obtained from peat coke as from the hardest and closest charcoal.

Before we enter upon the consideration of this question, we will give

the particulars of an analysis ofan inferior quality of peat which we gathered

from the interior of the bogs of Allen with a view of ascertaining its calo-

rific power. It was made with considerable care, by Mr. Charles Covvper,

of the Royal Adelaide Gallery, London, and we have tested the accuracy

of his report in several analysis since. >-
.

-
• . - .

i
•- : . ... .; . ,;

The calorific power was tried by the litharge test, recommended by
Berthier, and employed by Mr. Everitt. This consists in mixing a given

weight of the fuel with a sufficient quantity of litharge, and heating it in a

crucible
;
the heating power is in proportion to the quantity of lead reduced.

Thus, according to Berthier

—

10 grs. of pure carbon gives oflead,

10 grs. of good wood charcoal, from

10 grs. of dry woods, from

10 grs. of good coke, from

According to Mr. Everitt's experiment— .

• 10 grs. of peat coke, picked surface, gave
10 grs. of peat coke, lower strata

10 grs. of pressed peat '.....-

By Mr. Cowper's experiments, the following results were obtained, being-

averages of six or eight experiments each

:

• ..:,}.-.>
10 grs. of good Newcastle coal gave 284 grs.

''' 10 grs. of oven coke 302 grs.
*. 10 grs. of common peat 144 ors. ;-•

10 grs. of same, coked in a crucible 259 grs.'
.'"^';

For the information of those whonro unarqiininted with this subject, we
would observe that the foregoing analysis is founded upon a well known
fact— that the quantity of heat generated during the combustion of any fuel

is in exact relation to the quantity of oxygen consumed in the process;

it bein? ascertiined that oxygen supports combustion. Hence, in order to

ascertain the relitive calorific powers of fuels, -'tis only necessary to asrer-

tain the quantity of oxygen each consumes in burning.

By an average of two experiments made in a platinum crucible, the

peat was found to yield 37i per cent of coke, and 3f ofash ; and the coke.

340 grs.

300 to 323 grs.

120 to 140 grs.

260 to 285 grs.

277 gis.

250 grs.

137 grs.
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9 per cent of ash. The coke is light and friable, and the peat does not

swell in coking like Newcastle coal. Thus, it will be seen that two tons

of ordinary uncompressed peat are equal to one ton of Newcastle coal, and
7 tons of peat coke are equal to 6 tons of good coal coke. The coke gives

about two-thirds as much heat as the peat from which it is obtained. It

should however be remembered, m comparing peat coke with coke obtain-

ed from coal, that two tons of the former, when made from compressed peat,

occupy the same space as one and a half of the latter; consequently the

amount of heat present in the same furnace would be nearly one third more,

beside which peat coke is always free from sulphur and other deleterious

matter so noxious to the smelter.

As wood charcoal is on many accounts superior to coke from coal in the

manufacture of iron, we will not'allude further to the latter, but confine our
observations as much as possible to the former, in order to ascertain the

true value of peat coke. * - -r -; -
i

. . - :- *";' vr/^' '

.

Prof Everitt gives the following statement of his experiments in refer-

ence to this point, which, he observes, were made with great accuracy;

and as the result of our own experiments correspond so nearly with his,

we prefer giving his report as an authority. The density (or specific gra-

vity) of

., ,.
Water, '

l.
'

''
'. y

Compressed peat,
" '* less pressed,

' Peat coke, hard pressed,

} ' " " less pressed,
^

''

* Hardest and dry woods (stich as oak, etc.)

Lighter woods (such as poplar, pine, etc.) ^

Charcoal from hard woods, . .

Hence we see that the hardest compressed peat is denser than the hardest

woods in the relation of 1160 to 835; and compared with some of the lighter

woods, nearly double. Further, that the coke prepared from compressed

peat is nearly double the density or ordinary charcoal. In common prac-

tice it is reckoned that 100 lbs. of charcoal occupy the same space as 200
lbs. of coke. Peat coke would occupy, weight for weight, the same space

as common coke. /,,./.' ' '^.' -.^ '\:''[-^:^ '. : -":.y--: v :.;•:;, *.., ; ,

Pofessor Everitt further remarks :
" From my trials, I am of opinion

;— 1. That the peat coke examined by me (common Lancashire turf) con-

tains nothing which would, during the burning, be more injurious to iron

than iDOod charcoal or the best coke, whether it be used to work iron, or un-

der boilers for the generation of steam—2. That it is equal to the best coke,

weight for weight ; and in heating power a little inferior, weight for weight,

to wood charcoil, where quantity of each is the only consideration
; but

where bulk of stowage and high intensity of heat* are important conside-

rations, it is superior to wood charcoal." , .r ..,

The peat examined by Prof Everitt was common Lancashire peat ; but

J have found numerous tracts which excel it in purity and calorific power,
and contain a much smaller proportion of combustible matter. I have al-

so frequently compressed peat, by means of a stamper press and the use of
heat, to a density exceeding that examined by Everitt in the proportion of

1359 to 1160; the density, therefore, of peat coke may be proportionably

increased, in relation to ordinary charcoal, as 1120 to 500..^;;

.

.^^^•

It must be evident from the foregoing remarks, that peat colce isof greatei

value in the manufacture of iron than the best wood charcoal, {unless b^

1000

\ 1160
y 910

: :^ 1040
913

800 to 835
383 to 530
400 to 625

In smelting iron, this is the chief consideration-—A. S. B.
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softening wood, compression to the same density cuuldb e attained) affording,

as I have clearly shown, the intportant property of" high intensity of heat

in a small space, and the absence of all deleterious mixtures, its advan-

tages in this branch of trade should arouse public attention, and induce

possessors of turf lands to bring this kind of coke into general use.

But in the manufacture of iron it is not necessaay to coke ^or compress

peat in order to use it benficially, as on account of its purity and density it

is equal to wood charcoal, and in some respects superior to coal. We have

seen it used in forges and in blast furnaces with the greatest advantage.

Henry Scale, Esq., one of the proprietors of the Aberdare iron works, Gla-

morganshire, informed us that successful experiments had been made in

Wales. Mr. William Jones, furnace m.inaaer at Mr. Crawshay's works,

Hirwain, in the same county, and x\lr. Taylor of Hirwain, (both eye-wit-

nesses) informed us, that in the year 1838, a trial of peat in its natural state

was made at the Hirwain iron works, near Aberdare, to ascertain its value

in smelting iron. The proportions were about four-fifths of common coke

from coal and one-fifth of peat. Now mark the results: The quality of

the iron produced was cast iron, "First Foundry," (called No. 1 Foundry.)

The trial was continued for a few days with equal success; but as there is

little peat in that district, it was not followed up, for fear of giving an ad-

vantage to manufacturers residing in peat counties.

The quality of the iron j)revious to the application of the peat was what
is technically called ''white iron," the most inferior desciiption

;
bqt the

result of the experi^i^t was the production of "gray iron," of a highly

carburetted character, technically called "foundry." The peat was of the

black class, and used as it came from the bog, many portions being quite

wet.

We heard in a letter from Mr. John Evens, of (Sir John Guest's) Dow-
las iron works, that Mr. W. Djniell, of Aberrarn, occasionally used peat

in his cbaferies, in lieu of charcoal. We addressed him a letter, and re-

ceived the following answer :

—

Dear Sir:—In reply to yours of the 24th inst. I remark, the mode I

used peat was mixed with charcoal, say two-thirds charcoal and "one-third

dried peat. I made the very best iron for tin plate. The iron was made
in a finery. I think it possible to use peat alone. I have not seen any of

thei Irish peat compressed, and therefore cannot give an opinion whether it

can be used in blastfurnaces to advantage or not. .

I am, dear sir, your ob't. serv't.,

William Daniell.

Perhaps one reason why good peat is preferable to any other article in

smelting iron ores, welding, softening steel plates, etc. is, that the excess of

carburetted hydrogen known to exist in such substances, and the quality of

the gaseous products generally act more readily upon metalic bodies. It is

certain that iron works more " kindly," as it is termed, and is sooner

brought to a welding heat by the use of peat than with any other fuel.—
American Repertory. ., , .

earthquake in CONNECTICUT, &C.

:
On Sunday, August 9, 1840, a shock of an earthquake was distinctly

perceived in many parts of Connecticut, and at Hartford was so severe as

to cause considerable alarm, especially in the churches in which many
people were assembled, and out of one of them they rushed with precipita-

tion. '

" In New Haven it was not perceived at all by the people assembled in
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the churches, and the trembling was slightly felt by one or two persons in

their own dwelling's. In one house two persons lyingdown were aroused

by the shaking of the bed and the rattling of the window blinds; the house
is of brick. At North Milford, six miles west of New Haven, it was not

perceived. At Milford, still further west, and at Bridgeport, it was felt

and heard distinctly Hence we hear of it to the north and northe;jst, as

very distinct in a part at least of Derby, in Waterbury, Middlebury and
Woodbury, nine to twenty-five miles from New Haven; and still more
distinctly, it is reported, in Washington, yet in Watertown it was not no-

ticed at all. Further north, we trace it through Farmington and Simsbu-
ry, ten and fifteen miles from Hartford. The report is, that it was not ob-

served in Hartland and other towns in the north of Litchfield county. It

was very perceptible in some parts of Massachusetts—not at all in West-
field. In Worcester county it was severe. In Boston there was nothing
of it. It extended into Tolland county, in this State. Between Hartford

and New Haven, it was severely felt in Meriden, not at all in Walling-
ford, nor we believe at Berlin. At Middletown there was a slight shock.

From most of these places we have our information direct, yet it is prob-

able that in some cases in which our informant had not noticed it or heard
' of it, it may have been perceived by others in the neighborhood.

•' The noise was thought by some to proceed from cast to west, and by
others from northeast to southwest. ^' :'•"•!;

" We learn also that the shock was noticed distinctly at Clinton, about

,
twenty-five miles east of New Haven, also at Woodbridge and Wolcott.

Tne noise iscomp-ired by different persons to the roll of thunder, the rumb-
ling of a carriage, and the roar of a chimney on fire."*

Some persons have been disposed to attribute this earthquake to the ex-

plosion of a meteor. It is true that the explosion of meteors does sometimes
produce this effect, as happened Feb. 2, 1766, in Rhode Island and Massa-
chusetts, and at Charles:on, South Carolina, in Noveniber of the same
year, and remarkably at Weston, Connecticut, December, 1807. But
there is in the present case no distinct evidence of the transit of a meteor,

no such body having been observed,! nor have any fragments been repor-

ted as having fallen from the atmosphere.

The great seat of American earthquakes being on the western side of
the continent, comparatively few events of this nature have been observed

on the eastern side since Europeans have become acquainted with the

western hemisphere. , . . .; ,. .
. /-,- T -.

An interesting account of ttie earthquakes of New England! was given
to the American Academy of Boston by Prof Williams, in the volume of

their Transactions for 1785, and the remarkable facts described in it might
well form the subject of a distinct notice, for which we have not now room.

What we have at our disposition shall be devoted to a scene of local distur-

bance in Connecticut which has been observed ever since the settlement of
the country. The region is around East Haddam, on the Connecticut riv-

er, a few miles below Middletown. The following memorandum was by
request communicated to the senior editor of this Journal twenty-five years

ago, by the late Rev. Henry Chapman,| and it has been kept on file with
the expectation of making an investigation on the spot; but, as that which
has been so long delayed may never be done, we are induced to give the

fragment on the present occasion. 4.:-f/:--^': /J^'y-:':?-^^^ .^

•-.":*: ^V.;" :y-'-.vi- » ' -\ : 't >
i
'''-:', ' -^it'- '''

' ' '".'' '

* Hartford and New Haven Congregational Observer. ,

+ The atmosphere was clear, o6d the sun shining bright, which might have rendered *

fiery meteor invisible, unless its ignition had been very uiiense.
* Who died in Arkaneaw, as a missionary. .-'''

. ^ .

qo :.;^^.../^>^-•• '•;-', : f
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" In attempting to give an account of the circumstances attendant oo

subterranean noiaes, so frequently heard at East Haddam, perhaps it may
be proper to mention the common opinion respecting them.

*' East Haddam was called by the natives Morehemoodus, or ^lace of
noises, and a numerous tribe of cannibals resided there. They were fa-

mous for worshipping the evil spirit, to appease his wrath. Their account

of the occasion of the noises is, 'that the Indian god was angry because

the English god intruded upon him, and those were the expressions of his

displeasure.' Hence it has been imagined that they originated after the

arrival of the English in this country. If.'.:
** About fifty years ago, an European by the name of Steele came into

the pkce and boarded in the family of a Mr. Knowlton for a short period.

He was a man of intelligence, and supposed to be in disguise. He told

Mr. Knowlton in confidence, that he had discovered the place of a fossil

which he called a carbuncle, and that he should be able to procure it in a

few days. Accordingly, he soon after brought home a white round sub-

stance reaembling a stone in the light, but became remarkably luminous

in the dark. It vvaa his practice to labor after his mineral in the night

season. The night on which he procured it he secreted it in Mr, K.'s

cellar, which was without windows, yet its illuminating power was so

great that the house appeared to be on fire, and was seen at a great distance.

The next morning he enclosed it in sheet lead, and departed for Europe,
and has never since been heard of. It is rumored that he was murdered

on his way by the ship's crew. He said that this substance was the cause

of the noises—that a change of temperature collects the moistness of the at-

mosphere, which causes an explosion.

" He further observed, that there would be no more noises for twelve or

fifteen years, and then they would be heard again in consequence of the

explosion of some small pieces of this substance which he had left, which
would by that time become sufficiently large to produce the efiect. It is

reported that his prediction was strikingly fulfilled. These circumstances

are currently reported, and as ihey are recollected and often spoken of by
many respectable old people, >hey are generally believed.

"Perhaps these stories may only serve as instances of public credulity,

but as they are in the mouth of every one who says any thing about this

subject, I thought it might not be improper briefly to commwiicate them.*^
* These shocks are generally perceived in the neighboring towns, and

sometimes at a great distance. They begin with a trembling of the earth,

and a rumbling noise nearly resembling the discharge of very heavy can-

non at a distance. Sontetimes three or four follow each other in quick

succession, and in this case the first is generally the most powerful.
*' While I was pursuing my inquiries concerning this subject, I was sc

fortunate as to find a register, in which was recorded a collection of obser-

vations on the state and changes of the atmosphere, the tides, and in short

the most remarkable occurrences of the last thirty years, which were noted

at the time, with some of the attendant circumstances. From this I copied

in short notes an account of the Moodus noises since that period, which I

here subjoin in detail. . :,- :

.

I> . >/
" The first which was recorded occurred on the 16th of May, 1791. It

began at 8 o'clock, P. M. with two very heavy shocks in quick succession.

The first was the most powerful ; the earth appeared to undergo very vio-

lent convulsions. The stone walls were shaken down, chimnies were un-

* It is almost unnecessary to say, that these fbolish stories are deserving of no credil
whatever, and they are here preserved only as a part of the legends of the day—Eoa.
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topped, doors which were latched were thrown open, and a fissure in the

ground of several rods in extent was afterwards discovered. Thirty light-

er ones succeeded in a short time, and upwards of one hundred were coun-

ted in the course of the night,

" This shock was felt at a great distance. It was so severe at Killing-

worth, (about twenty miles distant,) that a Capt. Benedict, who was walk-

ing the deck of his vessel, then lying in the harbor of that place, observed

the fish to leap out of water in every direction as far as his eye could reach.
*• The atmosphere was perfectly clear and pleascnt, and the moon, which

was near its full, shone remarkably bright. On the night of the l/th, six

more were observed. The atmosphere was still clear and warm.
"The next occurred August, 28lh, 1792, at 10 o'clock, P. M. Rain in

the forenoon, wind at the eastward. In the afternoon the wind was south-

west. Warm and somewhat squally. ii-
*' October 24th, 1792, at 1 o'clock in the morning, occurred three shocks.

Very pleasant weather—wind southwest.

"Another was observed oo the llth of January, 1793, at 8 o'clock, A.

M. The weather was very pleasant and warm. It thawed.
" There was another on the 6th of July, at 6 o'clock in the morning.

Very warm and damp. Rain with thunder in the afternoon.
" March 9tfa, 1794, at 2 o'clock, P. M. there were two, and a third at 1

1

o'clock, P. M. The atmosphere was clear in the morning, hazy and
damp in the afternoon. ' >t v /^;

v v -.::'-:
v': ' . ' IX: =

" Two others were observed on the 1 1th of August, 1805, at 7 o'clock,

P. M. Wind southwest in the forenoon, and a thunder storm about 4

o'clock, P. M.
" Another occurred on the 30th December, at 6 o'clock, A. M. The

atmosphere was moist.

*• There were two others on the 9th of February, 1812, at 9 o'clock in

the forenoon. Weather was clear, and the wind southerly.
" Another was observed on the 5th of July, at 8 o'clock in the forenoon.

The atmosphere was filled with rain and mist.

"The last was on December 28th, 1813, at 4 o'clock in the afternoon.

The weather was damp, and thawed the snow fast.

"This account has been several times interrupted by the ill health of

the gentleman who kept it. These periods have been frequently of consid-

erable length, and in all probability in these intervals many of these occur-

\ rences were omitted. v-Vi-.'--^.":;.' 'a;. ;.,>' -i;v:'::>:"V'v'-\'/^-,--...'-":v-' >r^v. '-'--

" The particular place where these explosions originate, has not been
ascertained. It appears to be near the northwest corner of the town. It

was near this place that Steele found his fossil. The place where the

ground was broken when the first one occurred which I mentioned above,

was about three and a half miles from this place. There was no appear-

ance of a deposit near where the ground was broken, but it has been ob-

served that this place has been repeatedly struck with lightning.

^,:
•' The above is the amount of the information which I collected on this

subject. lam conscious of the insignificance ofsome of it; but these sto-

ries were blended with all the virtual information which I could find. For
; this reason I have written them."

The Haddam earthquakes were described more than a century ago by
the Rev. Mr. Hosmer, of Haddam, in a letter to Mr. Prince, of Boston, da-

ted Aug. 13, 1729, and recorded in Trumbull's History of Connecticut,

(Vol. II, p. 92,) from which the following passages are extracted: they

have the tinge of the times, which only adds to their credibility.

** As to the earthquakes," he observes, " I have something considerable
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and awful to tell you. Earthquakes have been here, (and no where but
in this precinct, as can be discerned ; that is, they seem to have their centre,

rise and origin amon^ us,) as has been observed for more than thirty

years. I have been informed, that in this place, before the English settle-

ments, there were great numbers of Indian inhabit^ints, and that it was a
pLice of extraordinary Indian 'parcaws, or in short, that it was a place

where the Indians drove a prodigious trade at worshipping the devil. Also
1 was informed, that, many years past, an old Indian was asked what was
the reason of the noises in this place 1 To which he replied, that the Indi-

an's God was very angry because Englishman's God was come here.
" Now whether there be any thing diabolical in these things, I know

not ; but this I know, that God Almighty is to be seen and trembled at, in

what has been often heard among us. Whether it be fire or air distressed

in the subterraneous caverns of the earth, cannot be known ; for there is no
eruption, no explosion perceptible, but by sounds and tremors, which
sometimes are very fearful and dreadful. I have myself heard eight or ten

sounds successively, and imitating small arms, in the space of five minutes.

I have, I suppose, heard several hundreds of them within twenty years;

some more, some Jess terrible. Sometimes we have heard them almost

every day, and great numbers of them in the space of a year. Oftentimes

I have observed them to be coming down from the north, imitating slow
thunder, until the sound came near or right under, and then there seemed
to be a breaking like the noise of a cannon shot, or severe thunder, which
shakes the houses and all that is in them. They have in a manner ceased,

since the great earthquake. As I remember, there have been but two heard

since that lime, and those but moderate." 1

'' Dr. Trumbull, without giving an exact date, goes on to remark in his

history: "A worthy gentleman, about six years since, eave the following

account ofthem."*— " The awful noises, of which Mr. Hosmer gave an ac-

count, in his historical minutes, and concerning which you desire further

information, continue to the present time. The effects they produce, are

various as the intermediate degrees between the roar of a cannon and the

noise of a pistol. The concussions of the earth, made at the same time, are

as much diversified as the sounds in the air. The shock they give to a
dwelling house, is the same as the falling of logs on the floor. The smaller

shocks produced no emotions of terror or fear in the minds of the inhabit-

ants. They are spoken of as usual occurrences, and are called Moodus
noises. But when they are so violent as to be heard in the adjacent towns,

they are called earthquakes. During my residence here, which has been

almost thirty-six years, I have invariably observed, after some of the most
violent of these shocks, that an account has been published in the newspa-
pprs, of a small shock of an earthquake^ at New London and Hartford.

Nor do I believe, in all that period, there has been an account published

ofan earthquake in Connecticut, which was not far more violent here than

in any other place. By recurring to the newspapers, you will find, that

an earthquake was noticed on the 18th May, 1791, about 10 o'clock, P. M.
It was perceived as far distant as Boston and New York. A few minutes
after there was another shock, which was perceptible at the distance ofsev-

enty miles. Here, at that lime, the concussion of the earth, and the roaring

of the atmosphere, were most tremendous. Consternation and dread filled

eviry house. Many chimnies were untopped and walls thrown down. It

was a night much to be remembered
;
for besides the two shocks which

* As the venerable historian plnced the MS. of his second volume 'confidentially in the
hands ef the senior editor of this Journal in the year 1810, the letter alluded to above must
have been written about the beginning of the present century.

, ^ _
.
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were noticed at a distance, duringr the night there was here a succession of

shocks, to the number of twenty, perhaps thirty
;
the effects of which, like

all others, decreased in every direction, in proportion to the distances. The
next day, stones of several tons weight, were found removed from their pla-

ces ;
and apertures in the earth, and fissures in immovable rocks, asceitain-

ed where the explosions were made. Since that time the noises and shocks
have been less frequent than before; though not a year passes over us but

someof them are perceptible." -
:, \ : / ,; ; <.

It appears that the earthquake was perceived at Middle Haddam on the

present occasion. The country in that region is of granite, gneiss, and
other primary rocks, and has during many years been famous for its fine

crystallized minerals,—beryl and emerald, chrysoberyl, tourmaline, garnet,

columbite, &c. Its numerous quarries afford the most magnificent slabs

of hornblende gneiss for pavements, and supply distant parts of the Unittd

States; and porcelain feldspar has been obtained there by hundreds of tons

for exportation. A few miles above, (north,) the primary changes to red

sandstone, with trap; and near this junction is a lead mine, formerly

wrought, but now abandoned. A trap dyke of vast extent intersects the

country, running from the coast at Guilford a great way inland.

In Middle Haddam, near the centre of the well known Moodus noises,

"the shock was quite severe." The direction was thought to be from west

to east, but not exactly in a line with the stratification of the country. The
above remark is quoted from an observer by the Rev. Mr. Brewer, late

missionary in Smyrna.* The same gentleman adds the following facts.

Being at Chester on the day of the earthquake, (August 9,) a few milfs

below East Haddam, on the Connecticut River, he observed the jar to be

equal in violence to one half of some 15 or 20 shocks to which he had be(n
annually accustomed for a course of years in Smyrna. He thinks that the

rumbling may have continued half a minute, and that its course was from

N. W. to S. E., nearly in the direction of the strata. It was perceived at

Westbrook, Haddam and Weihcrsfield. ,.> . ..

Mr. B. thinks that the earthquakes in Connecticut all proceed'from the

Moodus Hill, called Mount Tom. He observes that Smyrna was destroyed

by an earthquake A. D. 177, and that the catastrophe has been several

liuies repeated, " but generally speaking, its numerous annual earthquakes

extend over a circumferenceof probably not more than 20 or 30 n)iles, and
are ordinarily so slight as barely to arouse one out of sleep, and seldom if

ever does any rumbling accompany the shock." "Besides their limited

extent, there are hot springs about five miles from the city, under the foot

of Mount Corea, which go to prove them of local origin."

Nothing has, we believe, been suegested regarding the cause of the

Haddam convulsions, worthy of confidence. The old story of fermenting

or decomposing pvrites has been repeated, but this cause seems quite inade-

quate to account for movements extending at intervals through centuries.

ACCOUNT AND DESCRIPTION OF YOUGHAL BRIDGE, DESIGNED BY AL-

EXANDER NiMMo. By John E. Jones, A. Inst. C. E.

Youghal, a town in the south of Ireland, county of CorV, celebrated as

bein? the place in which the potatoe was first planted in Iiish soil, by Sir

Walter Raleiirh, is a sea-port of considerable trade, situated on the river

Blackwater, which separates it from the adjoining county of Waterford.

Until the building of the present bridge, a dangerous ferry of nearly half

^ In the Hartford>nd New Haven Congregational Observer, of Aug. 29, 1840. •
f^

'
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a mile was the only means of communication at this point between the two

counties, except by going a distance of sixteen miles Dy the bridge of Lis-

more.

The erection of a bridge, which had been for many years in contempla-

tion, was at length decided upon by the principal inhabitants of Youghal,
and the late Mr. Nimmo, then employed as government engineer in Ire-

land, was applied to. He accordingly gave two designs, one for a suspen-

sion bridge at Rencrue, where the river narrows, the other, a timber one,

within a mile of the town
; the latter was preferred for manyreasons, viz.

:

from its requiring an embankment to be made to low water mark, a dis-

tance of fifteen hundred feet, forming one side of a triangle, which, when
completed, would enclose a tract of ground nearly four hundred acres in

extent, and would also save much trouble and difficulty in forming the new
line of road to join the old one leading irom Waterford to Cork ;

but prin-

cipally from its economy, there being ten thousand pounds difference in

the estimates. .
" ^ . I ^ .• -.

It was commenced in the year 1829 under my superintendence, and

finished in the year 1835J.

DESCRIPTION OF BRIDGE.
»

Its site is upon an arm of the sea, which forms the mouth of the river

Blackvvater, the rise and fall are sixteen feet each tide, the rapidity of the

flow being so great as to increase one half its height in the first quarter.

There are two channels^ east and west, separated by a bank of sand, the

tail of which passes under the centre of the bridge and is scarcely covered

at low water. The quay on the Waterford or western side is two hun-

dred feet square, and its channel upwards of twenty feet deep at the lowest

spring tides; from this circumstance it wa*fe considered the best place lor

the bascule, which was for the accommodation of the larger tradmg ves-

sels, the smaller being enabled, like those on the Thames, to pass under

by lowering their masts. The embankment on the eastern side is fifteen

hundred feet in length. The face walls are built in good dry rubble work,

varying in height from two ttrtwenty feet, along which line there is a belt-

ing course laid in mortar, to support the parapet, which is four feet high

and two feet thick, that next the sea having a curved batter of six inches to

the foot; the upper face two inches to the foot; top of the wall is two feet

six in breadth, with counterforts five by four and ten feet apart; the road

is thirty feet broad, and there is a footpath on either side of six feet.

The foimdation for the walls was formed by placing a heap of loose

stones about six feet in depth alotjg the entire line ;
upon this were deposited

the materials for the future wall.' This weight sunk the stones a consider-

able way into the sand. The filling was thrown in, and the whole allowed

to remain in that state for twelve months, during which time, if any part of

it sank, there was more added, until it at last became one firm mass. The
temporary walls were then taken down and rebuih, according to the sec-

tion given in the drawing.

The bridge unites with the embankment at low water mark, and is 1542

feet in length ; it is composed of 47 bays of 30 feet span. The bascule and

its piers 80 feet and 52 feet, the space occupied by the piles making the to-

tal length of timber work 1542 feet. Its breadth is 22 feet, and height

above high water 10 feet, which makes a variation in the length of its

piles from 36 to 70 feet; those I have drawn are the two extremes as far'

as the depth of the piles in the ground, but are shown in 15 feet water.

The timber is of crown brand Memel, selected by one of the contractors

who went there for that purpose. The beams were 14 inches square, and

I-
>.-
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in length from 44 to 90 feet ; the specification only required that the piles,

caps, and all the larger timber, should be 12 inches square, but the con-

tractors did not reduce it, though they were aware it would have paid very

well for its sawing. Mr. Nimmo, in his specification, allowed the piles to

be scarfed, which however was not necessary, as long as the selected tim-

ber lasteJ, but from not having imported quite enough, they were obliged

to have recourse to this method, not being able to get any of sufficient length

in either Cork, Youghal, or Waterfood. The quantity of timber used was
nearly as follows : ., a^

'

.< J -. ^;. Tons."

Hand Railings
'

I

^^ '

Flooring,
'

I

. ,
220 /

Joists, . 164
Bolsters, . Sft

Caps, • is ;^

Piles and in breakers, 420
Struts and straining beams,

'

105
High and low water gauge beams, 60
Diagonal beams, 38 '

Total number of tons, ' TT32
The dimensions of the gauge beams, diagonal braces, caps, bolsters,

joists, struts, straining beams, purlin beams, and flooring, etc. etc. are given

in the large elevations and sections. ^ -/iy ::.:. ^.^^y^^/'C''-':'''
'

The caps are fastened to the heads of the piles by an oaken coke three

inches in diameter and six in length, through which an inch and a

quarter iron bolt is driven. At each side of the high water gauge beams,

there is an iron strap three inches broad and half an inch thick thoroughly
bolted. There are also three tailed straps at the joining of the struts and
straining beams.

In the specification it was said the piles were to be driven ten feet at

least, or until they did not move an inch aher receiving twenty blows of an
iron ram five cwt. falling ten feet; however, upon driving the piles which
/ormed the first pier, I found that the bottom was so soft, that their own
gravity sunk them five or six feet, and that it required very little additional

power to drive them the remainder of the ten feet! Upon ap))lying to Mr.
Nimmo, he said his idea was, that ten feet would have been enough for

the piles to go into the ground, and that it was only in cases where they

would not go that depth that he specified otherwise. This circumstance,

as well as my observing that the narrowing of the river by building the

embankment on the eastern side had caused a washing away of the bottom,

induced me to recommend the commissioners to pay an additional sum to

the contractors for driving the piles as far as they would go, which proved
to be in many instances 25 feet. In cases where the ground was at all

\hard, the piles were shod with iron, as I have shown.

The quay wall is four feet six at the top, and twenty-six feet high, batter-

ing two inches to the foot, with counterforts four by eight, and ten feet

apart. ':;/ •:,/v>'r.->.:;--.^/;r-.i: ;;<,,;• j;.,-;;- .-.,:; ;;-'/.vV--v-y/-x,.

- There are two toll houses and about three mHes of new road, which
comprises all the works connected with this bridge.

The entire length is as follows i - vr

".-..,
..

/'.^. ::':
C\-^---.'r'^^

Feet. :.,-.

^ f"; Embankment, * /v '
/'-'-^

v 1500
'i-?#-- Timber work. '';.-; ..:'>-.•' ^ .: V^-^^- ^.; V "^r-^^^ 1542 .

~ •.

Quay wall, •^\:•;^^^^'^,;',> ^y:---^- )^^--;-5 200
r^:•^::^•^^^;;^:;f^-^:; Total, '--y^.-l"^-: 3242 ^^
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The expense was under 18,000/, but it could not have been done for

anything" like that sum, had it not been near one of the finest quarries in

Ireland

—

Trans, of the Inst, of Civil i^ngineers. \:

i

' John Jones, C. E.

The followinn; derision of the Superior Court of Con^a^icut, is copied

from the Hartford Courant.

Hooker vs. New Haven and Northam'pton Co.—This was a case ihvolv-

ing priiicipKs inierestingf to many corpoiaiions, and particularly to ptrsoli*

interested in and affected bv the Farminffton canal.

The plaintiff brought his action on the case against the defendants, pro-

prietors of the Farmin^iton canal, for damage done to his land by water dis-

charged at sundry times, in great quantities and with great force, from a

waste wier of the canal, by which a deep and wide chasm was excavated in

his l.inJ, and a part of the same rendered inaccessible. The defendants

did not deny that the injury had been done by the. action of the canal water
and in consequence of the manner in which their works had been construc-

ted according to the surveys, as approved by the commissioners.

The defenJants claimed a right under their charter to let off all water

necessary for the safety of the canal, without any liability for any damages
whatever thai might be done. .

" '
I V-' '

.

Judsre Sherm >n charged the jury to the effect thnt there is no redress for

such injuries, where a corporation are in the discharere of their appropri-

ate duties; and that if the Can.il Go. have done nothing not necessary for

the safety and well-being of the canal, they are not liable for any injuries

whatever to the property of others, resulting from the acts in question.

The jury thus instructed, brought in a verdict for the defendants.

Electric Telegraph.—A telegraph worked by electricity is in opera-

tion on the great western r.iilway between Drayton and Paddinglon in

Eno^land, by which new^ is conveyed at the rate of two hundred thou-

sand miles per second, or eis^ht thousand times quicker than light travels

during the same period. Electrical currents passinjf through coils of cop-

per wire placed immediately behind some magnetic needles are made to

operate upon a circular series of twenty letters, which indicate such terms,

either separately or collectively, as they have been arranged to represent.

This telegraph will act day and night, in all states of the weather and with

such rapidity that one minute only is required for the communication of

thirty sJgna's. ., -'. ' - ; . - : . i
-

• iv^

Self Adjusting Railroad Car.—A gentleman called on us yester-

day with a model of a new railroad car, with six wheels, with the frame so

arrans^ed that any curve, say of thirty feet radius, may be turned without

friction in the outer rail of the road. The construction of this car is such
as to allow a train to pass a curve ofthree hundrrd feet radius at the high-

est speed without injpry to car or rails, and without any perceptible fric-

tion. The model may be seen at the Franklin Inititute during the present

week, and we hope that those who can judge of the merits of such inven-

tions will call and ex-.imine for themselves. The Columbia Railroad will

afford a very fair trial for cars on this principle.
,

;.,
j

Cloth of Glass.—Messrs. Williams and Sowerby of London, have
been exhibiting, at the Annual Show of the Polytechnic Institution, (Lon-
don,) their process by which glass first spun by steam power, is woven by
the loom into those sumptuous tapestries and rich hangings, which have

excited the astonishment of all beholders. This curious manufacture alone

is worth a visit to the Institution.

—

Alheneum.
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ADAPTATION OF. THE FORM OF FURNACE TO THE KIND OF FUEL CON-

SUMED CONSIDERED PARTICULARLY IN REFERENCE TO STEAM

^. ENGINE BOILERS.

It is surprising to find how little reference has been made in works, pro-
,

fessedly written upon steam engines, to a most important branch of the sub-

ject—we mean the influence different kinds of fuel have over the arrange-

ment of the furnace and the fire surface of the boiler. The proportion of

fire surface necessary to evaporate a given quantity of water and the eco-

nomical arrangement of this fire surface, are matters fully discussed in such

treatises, but the deficiency above named will be found in all. r v

^ A sufficient reason for this may be found in the fact that, in England but

one kind of fuel is used, and its varieties are so little dififerent from each

other that no necessity exists for an investigation. In the United States

the case is far different. All sorts of fuel are used, from the most diflferent

varieties of wood through the whole range of bituminous couls by imper-

ceptible shades, to the most perfect anthracites. The most indifferent ob-

server cannot fail to remark the variety in the mode of combusti<m incident •

to these various kinds of fuel, and the consequent changes to be made in -

the mode of healing by them. A common, though not altogether accurate
{

rule, is the result of general observation, viz. that the fiame should reach '

the vessel to be heated—but this is very erroneously slated in the oidinary

saying that those fuels give most heat which yield most fiame.

*r It might be supposed that the attempts to burn anthracite in the furnaces

of steam boilers would have led to useful results. That such has been the

case we do not doubt, but the information so gained has never been given *

to the public in any well digested form, being more frequently made the

basis of a pitent, which necessarily must become partial and restricted in ^

its application. « ^-^ ^r
,

Before pointing out the desiderata in our knowledge of fuel, it may not

be amiss to show how kr the information already acquired extends. The
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most useful and exact results have been attained by the investigations c^

Lavoisier, Laplace, Guy Lussac, ^Berthier, Peclet, Rumford and Marcus

Bull. These philosophers have determined with gnat nicety, the quantity

of heat given out in the combustion of various bodies, and although pur-

sufing totally different methods, they have arrived at results somewhat dis-

crepent, yet we have in this very difference the guarantee of the truth of

the average of the whole. While the methods have sufficiently determin-

ed the qnanCity of heat given out, they in no wise refer to its intensity and

this is oneof our desiderata ; while the former of these must always remain

constant it is obvious that the latter, the intensfty, varies with the form of

furnace as well as the mass of combustible, and is as yet undetermined in

the different kinds of fuel. This branch of the subject from the difficulties

attendant upon its experimental investigation is yet almost untouched. 1

• The next point to which attention is necessary is the radiating power of

different combustibles. It is known thai all heat is either tratlsmitted by

communication or thrown off by radiation. By the first of these methods

the heated gases arising from combustion are made the vehicles for carry-

ing and communicating the heat to those objects against which they are

driven—by the latter, the heat from an open grate or fire-place warms a

room. The amount of heat distributed by radiation from burnidg bodies,

has generally been overlooked as inconsiderable, but Peclet has proved

from extensKve experiment that it is as much as one-fourth or one-third of

the whole beat obtained. Now unless provision is naade for intercepting

this heat, a large portion of the useful effect of fuel is lost, and as charcoal

and bituminous coal as well as anthracite, furnish a greater proportion of

Tadiant heat than wood, unless it is in a large quantity, it follows that difl^er-

enl arrangements are necessary. The disposition of parts required to in-

tercept all of this heat, would be that of a spherical fire surface entirely

surrounded with water, an arrangement in strictness manifestly impossible

but to which close approximations can be, and have been made.

Flame also gives out a quantity of heat in the same manner and hence

when drawn through winding passages, distributes it both by radiation and

conduction. It is on this principle that the tubes in locomotive boilers arc

advantageous when wood is used—and on the same principle we might

doubt their utility when anthracite is burned. We have every reason to

believe that the larger the muss of fuel and the greater the intensity of the

heat,the greater will be the proportion given out by radiation. This rule

will indicate the necessity of a change in the form of furnace, as we in

crease our efforts to obt lin steam rapidly, as in locomotives. ; ^

-. The heat at which the fuel enters the inio combustion, must also be borne

in mind, when we vary the form of furnace— and beside this, the tempera-

ture at which the smoke, gases and other volatile products burn, is also an

important datum. Thus while certain substances require a pluntiftil sup.

ply of air through large openings, and obtain this by the mere draught of

the chimney—others require a more concentrated blast and need the aid of
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MWefs to maintain a vivid combustion. Immediately connected with this

is the consideration of the density of fuel and its porosity. Such substan.

ces as anthracite having an exceedingly compact structure will require an ar-

rangement totally difTeretit from, that required by wood. What is sometimes

called the second burning, or the combustion of certain gnses resulting'

from an incomplete burning of the fuel, may be turned to profit, or suffered

to go to waste and produce serious injury, by the unexpected and dangerous

degree of heat communicated to unprotected parts of the vicinity of the

boiler. This second combustion may be made to take place immediately

over the fuel by introducing air directly into this part of the furnace.

The disposition to form clinker, owing to the fusibility of the ashes of

some varieties of anthracite, is also a circumstance to be noted and provided

for- -as by this means the fuel may become united into a solid cake imper-

meable to air, and the sides of the furnaceso coated and rou<jhened by it so

as to prevent cleaning without running great risk.

In using anthracite there must be some contrivance for gradually feeding

the fuel, and introducing it in a heated slate; there are many ways of ac-

complishing this object without any loss of heat or power ,

A method which appears to have been successful in the use of hard coal,

is to introduce the coal by a hopper placed over or beside the boiler and to

have a small aperture at the side to regulate its even disposition over a con-

siderable surface while the boiler is placed quite close to the fuel. The
fire in this instance was blown by a fan. The testimonies of all who have

used hard coals, unite in insisting upon the necessity of a large extent of

burning fuel at no great distance from the boiler surface. ;
'

The subject is evidently open for much experiment and consideration.

Wc have not pretended to enter into all its bearings—leaving that to some

one better qualified, by the experience of actual trial. p:^' ':;:

'^'"
:

''^^"^^

r Errata.—Number for October 1st—Lattice Bridges, page 196, 14th

line from bottom, a comma after the words "ground," and "braces," 6lh

line from bottom, "examination" should be "enumeration." Page 197,

1st line, for ** supporters" read "supports," 15th line from top, omit the

word "ties." Page 198, 6th line from bottom, "insert" should be "invert."

Page 200, 16 line from bottom of article, " pins 3 x 12," read "ties 3 x 12."

To the Editors of the American Railroad Journal and Mechanics' Magazine*
l'-

^ri^-- ^m

, Gentlemen :—- 1 notice in the Railroad Journal of September Ist, a

statement, that an " eight-wheeled locomotive engine built by Mr. Norn's

of Philadelphia, left Boston for Worcester, with a load of 150 tons of

merchandize, etc.," together with some remarks and conclusions thereon,

which leads me to suppose that you and such of your readers as feel an in-

terest in this subject, might be gratified with a more minute detail of the

facts connected with that trial.

Having been one of the committee appointed by the Board of Directori

for the Western road, to attend to this matter, I can without much incoa^

-I

'i
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Tenienee to myself give you some of the facts in relation to said trial. The

load in question was as follows:— ,^^ j?/" *^Jt<: l;:, rr;'v:> '^y^i

Plaister, 117 tons 1200 lbs. ^'u;.*

f;.#i 80 bales cotton, • - - - 16 " 464 "

,*.,• 325 casks spikes, - - - • 17 " 125 "

. tt'- 1;

n4r.'-

^«^^?
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entered upon this inclination, at greater speed, say about 12 or 1300 ft. per

minute. The wheels again slipped, and the load could not be moved for-

ward with all the aid which sand upon the rails could give. Five cars

were then detached from the train, the gross weight of which was 30 tons

1835 lbs., reducing the weight of merchandize to 130 tons 1009 lbs—and

gross weight of the whole load to about 210 tons. With this load the en->

gine surmounted the summit grade in Charlton, without the use of sand,

at the rate of about 4 miles per hour. Her water being out, and her wood

nearly so, on the last and hardest part of this grade, I presume that her

load was reduced to about 205 tons gross. 1 ^ ; .,

On the day following, it was agreed by Mr, Imlay, (Mr. Norris' Agent

for these trials,) and myself, that a trial should be made, to ascertain the

relative power of this engine, as compared with the Lowell engines, (that

being the only kind used upon the Western road,) and as proportioned the

weights resting upon their respective drivers.
'

The weight on the drivers of the Norris engine, 19,220 lbs.

That upon the drivers of the Lowell engine, 16,150 "

The peculiar mode of connection of the engine with the tender, of the

Norris engine, together with the position of its cylinders, induced the sup-

position that when in action, under a full head of steam, there would be a

greaier addiiio?ial amount of weight thrown upon his drivers, thun is usu-

al with an engine acting upon its lender by a horizontal draft. The drivers

of these engines were consequently weighed with the application of a full

head of steam, (the engine being made fast,) while the driving wheels were

upon the scale, and in this state the drivers of the Norris engine weighed

21,070 lbs. Showing an addition to its weight by the steam of 1850

pounds. The lowt 11 engine drivers in this manner weighed 17,155 lbs.

addition by steam 1005 lbs. Twenty-seven cars were then attached to the

Norris engine, with which she commenced assending the plain near

Springfitl . at the rate of about 7 or 8 miles an hour, and gmdually di-

- rninished her speed until her adhesive power was overcome having pro-

ceeded up the plain about one mile. The train w^ then run back, six

cars detached and the engine started again, with 21 cars, the gross weight

. of which was 129 tons 1698 lbs., with this load she ascended to the top of

this pi lin in 26 minutes, being at the rate of 5.63 miles per hour.

The Lowell engine then took 17 cars weighing 99 tons 42 lbs. and pass-

ed up this grade in 14^ minutes, rate 9.92 miles per hour. This being

' something less than a pro rata load for her, and obviously much less than

her power was equal to carrying, two more cars were added, increasing

her load to 117 tons 218 lbs. With this load she passed up the grade in

21^ minutes, at the rate of 6.8 per hour.

The first 8200 ft. of this plain ascends at the rate of 60 ft. per mile.

Next 2000 ft. 66 ft—then 700 ft. 46 ;—remainder 60 feet—length of the

plain 2.44 miles. :^^ vi

As before stated the weight of the Norris engine drivers, with steam on

21,070 lbs. That of the Lowell, with steam 17,155 lbs. '^
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259,698 lbs.

. . \ •».

22,920^4^^

? Gross weight of the Norris engine's load, •
^"-" --

"
' '^

Tender when full of wood and water 25.950 lbs.
;
but

having stood after weighing 3 or 4 hours, and been run a

pait of the way up the plain before making this trip, T as-

sume her weight on the drivers at the time of her perform-

ance to have been about 3 tons less, leaving »

.,
Total weight of merchandize, cars and tender, - - 282,618 lbs.

y-".--y.-
If 21,070 : 282,618 :: 17,155=230,104 lbs.

'«''

To make the performance of the Lowell engine exactly equal to that of

the Norris, in proportion to weight upon their respective drivers, she

should have taken up 230,104 lbs., in 26 njinnies. * '
'*• f'"^'''

'

*'

'

'

Gross weight of the 19 cars she did take up,
•f-

Tender I4,0J0, less for less of wood and water 2,000 lbs.

>".«•

234.418 lbs.

12,000 .

246,418 ^;i..
-

230,104 ''::

. .
" '^- ^ -

f

' Diffl-rencp, ' '
^'^

' 16,3!4 lbs.

^ Lowell engine 4r^vheels, 2 drivers, 4^ ft. diameter, 12 inch cylinder, IS

inch stroke, steam pressure in the boiler 90.

Norris engine 8 wheels, 4 drivers, 4 ft. diamtter, 12^ inch cylinder, 20

incher stioke, steam pressure 130. ,

,. - Yours, etc.,
"•' " '^ --v-••^..'^ .,:V;H^-^^^•

' William Jackson.
"

^ Newton, Mass. Oct. Sth, 1840. .,

REPORT OF JAMES RE.NWICK, LL.D., ON MODE OF SUPPLYING THE

ERIE CANAL WITH WATER FROM LOCKPORT TO THE CAYU6A
)»

MARSHES.
^ .

. (Continued from page 23S ) •-* ^ - - j'
f •:'-• ,"

(1) In order that the water which descends jil Lockport into the Roch-

ester level shall not be backed up, and prevented from flowing forward to

supply the levels brneath, it will be necessary that it should have a free

course through the aqueduct at Rochester. The arrangements proposed

by the engine'^rs in. the plan of the enlarged cannl will be of use in efTfCt-

ing this object. These are to lower the bottom of the canal immediately

on leaving the aqueduct, one foot ; to give the bed of the canal between the

aqueduct and the first lock a slope of an inch to the mile; and further to

incline the bed near the lock until the depth be increased a foot. It will be

in addition necessary to guard against any injudicious use of the waters of

the Genessee river. It is obvious from the facts heretofore cited, that

whenever water is introduced thence, in such abundance as to raise the

canal, to the east of the aqueduct, above its normal df pth, it then becomes

necessary to draw all the supply of the eistern division from the river, and

that a small additional increase in the depth may cause a current west-

ward. The gate of the first lock therefore, instead of being raised four

inches above the proposed surface of the canal, ought to be at that level»Qr
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even at a small depth beneath it; and a weir ought to be provided of suffi-

cient extent to pass down the water required beneath, without tlie necessity

of any rise in the level of the surface in the aqueduct. Any injudicious

use of the feeder ought to be counteracted, along with flushes arising from

a frequent use of the lock by which vessels pass from the river into the fee-

der, by a regulating waste wier, so placed as to return all exccess of water

immediately to the channel of the river. Great stress is laid on these points

inasmuch as error in either structure or management, in this pait of the

canal will effectually defeat every provision which may be made in other

parts for drawling the whole supply from Lake Erie, i -i'' 'vi''.^i-:-L-j^^ '-:'

I

,>(#2. The changes which it is proposed by the engineers to make in the

enlargement of the canal, between Black Rock and Lockport, seem to en-

sure that a sufficient quantity of water shall always reach the head of the

system of locks. No modification or change of this part of the plan would

appear to be required. It is otherwise with the long level which extends

from the foot of the locks at Lockport to the first lock east of Rochester, a

distance of 64 miles. In respect to this, two different opinions are enter-

tained, the one urges a general increase in the slope ofthe bed of the canal

up to an inch or even 1^^^ in. per mile. The other, admitting a small in

crease in the slope which can be easily attained, proposes to compensate

for want of slope by an increase in the dimensions ofthe canal. The lat-

ter plan divides itself into two distinct propositions. In the one it is pro-

posed to maintain a constant depth in the canal. The other is founded on

the plan of making the depth diminish in accordance with the expenditure

of water in leakage &c. By the latter method an increase will be caintd

in the slope ofthe surface ofthe canal, and we shall see that it is possible so

to unite and modify the two propositions ofthe second plan, as to give the

canal all the advantages to be de lived from the first. There is a fixi d

point in the bed of the canal which must control all the ch mges which are

to be made in its structure. This is the floor of the aqueduct at Rochester.

By the aid of much exertion and experisive excavation in rock, it has been

found practicable to lower this one foot benrath the bottom ofthe present

aqueduct. It istooltteto enquire whether it misht not have been p{iss;ble

by the use of iron as the material for the aqueduct instead of s'one, to have

lowered the channel sull fuither. The slope ofthe bed of the caml is at

present i inch to the mile, and from the foot of the locks at Lockport to the

first lock east of that place is 32 inches in a distance of 64 miles. Sinking

the aqueduct 12 inches gives a slo^e of 44 inches, or 0.6875 inch per mile.

The plan of deepening the canal to the east ofthe Rochester aqueducf.'and

increasing the slope of its bed to the first lock has already been refeired to

but it is not necessary that this change should enter into tl.e question at pres-

ent under consideration. ^ivr>i#>

It is proposed, and the proposition appears to have been adopted, to make
the depth ofthe canal in the city of Rochester seven feet. It may therefore

stand 9 feet deep at the first lock, and will then allow of a depression of
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two feet. Mr. Barrett advises that the depth of the canal at Lockport be

made 8 feet. Adding this additional depth to the slope of the bed we have

66 inches or |ths of an inch per mile, for the slope of the surface from

Lockport to Rochester. -^^ x..^.^- >•-•- *;:>5r.|,

It will be expedient in addition, to maintain the canal at the constant

depth of 8 feet for seventeen miles to the eastwards of Lockport. This will

be rendered easy and advisable in consequence of the possibility of intro-

ducing a feeder into the canal at this place through the valley of the Oak
Orchard Creek. This feeder commands the waters of that stream and the

Tonnewanda. It has by an accurate guage been determined thatihey are

capable of furnishing in the driest seasons 1400 cubic feet per minute. On
the course of this feeder it is reported that a reservoir might be formed of

1000 acres, which can be filled frpm the Tonnewanda. ^"-

It is therefore proposed that the canal be carried forward from Lock-

port as far as the Oak Orchard feeder with a slope in both bottom and bank

of 0.6875 inches per mile, being the same that it has been seen will be

practicable along the whole line of bed. At this point it is proposed that

the depth of water shall begin to decrease, and shall continue so to do until

it attain a depth of seven feet.

The rate at which water flows in a given channel depends upon the

slope of its surface, and not on that of its bed. We have therefore to add in

this case to the regular slope of the bed of 0.6875 per mile, the foot gained

by diminishing the depth from 8 ft. to 7 ft. This will give in the remain-

ing 47 miles a superficial inclination of 44 3 in. or very nearly one inch

per mile. In this way then nearly as great a slope as has been considered

necessary by either engineer may be attained. ' *; ' * '
I

•

'? r^^'/"

' It remains to be inquired what dimensions shall be given to the trans-

verse sections of the canal, which when taken in connection with these

depths, constant for 17 miles, and these diminishing from 8 ft to 7 ft, will

suffice for the flow of the requisite quantity of water. ' ^ .'.: t: •,:-«' ^5

" ' Mr. Barrett has calculated with great labour and care several tables of

the dimensions of the canal upon diflTerent hypothesis of depth and slope.

The basis on which two of these rest are sufficiently near the circumstan-

ces o\' the mode we propose to permit the use of the dimensiohs thus cal-

culated. The first of these is adapted to the constant depth *of 8 ft, and

from it the dimensions for the first seventeen miles to the eastward of Lock-

port may be taken in the nearest round numbers. These would give for

the surface breadth of the canal at Lockport 93 feet, and a diminution

thence at the rate of 6 in. per mile until at the end of the seventeenth mile

it becomes 84^ ft.

By the second table of Mr. Barrett it would appear that a canal of de-

creasing depth losing 200 cublc feet per mile per minute would diminish

from the latter dimension to a breadth of 70 ft and depth of 7 feet in the

space of 3 1 miles. It would not hovrever do to permit the dimensions to

diminish thus rapidly, for the canal, if continued of uniform dimension for
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the remaining sixteen miles and losing, as estimated, 200 cubic feet pel

mile per minute, could not be maintained of a constant depth. It Is there,

fore proposed that the diminution in the dimensions of the canal, until i^

enter the ciiy of Rochester, when its fiii^ure is to be altered, should be reg-

ular. Taking this distance at 43^ miles, the diminution inthesurfacfi

breidih of the canal will be at the rate of 4 in. per mile. The decrease in

depth between the junction of the Oak orchard feeder and the entrance of

the Rochester aqueduct will be 12 inches, or somewhat more than \ in. per

mile.

Were recourse had to strict mathematical calculation, it would be found

that the canal from Lockport to the Oak Orchard feeder having the dimen.

sions proposed will piss more water than is exhibited in the tables of Mr.
B irrett, in consequence of the inclination being a little greater than he has

assumed. So also similar calculations would show a demand on the Oak
Orchard feeder of about 2303 cubic feet per minute in order to meet the in*

crejsod rapidity of the current. This demand will not however occur in

practice, as the change in the slope of the surface will take place insensibly

and there will be in general a flush of water at the foot of the locks at

Lockport. In the use of the Oik Orchard feeder, therefore, it will be nec-

essary to observe preciutions of a similar character to those which have

baen pointed out in the case of the Genesee feeder. Thus the feeder ought

not to be used except when the canal falls below its normal depth of 8 ft,

at the place of junction, ani should not be kept open after the depth had

again reached that limit. !^-
' v I v * -^ ;; : .^ - - ; .. > >. r---

The whole line thus proposed if strictly calculated will show an excess

of water running in it. This is necessary as a precaution, and can be pro-

ductive of no inconvenience in practice Should the supply be over abun-

dant, it will only be necessary to allow the depth of water at Lockport to

subside, and the defeat will be remedied. It is however believed that the

quantity which will actually flow in the canal cannot hold out with the

calculation, and that the provision for an apparent excess is wise and nee- \

ess;iry, obstrui'.tions which cannot be allokVed for in any calculaton exist,

and takinff those which have been stated, in connection with the curvature

of the line of the canal, there would appear to be no danger of ihe current

exceeding | mile per hour, .^^..^^^^y /•^.vr>.:: :>>-." ^^ ^: • ; •.. \i-^

Such a current, or one more rapid, is not to be objected to, under the

circumstances of the case. The great amount of freight is a descending

trade. The boats which pass downwards heavily laden, return almost

empty, and thus a^current from Lockport towards Rochester, so far from

being objectionable, must be a great facility to the trade of the canal. Had

the canal been to construct anew, and been independent of the interests on

its banks, a greater slope than one of an inch to the mile would have been

recommended. The canal is in fact under circumstances which entitle it

to be considered until it reaches Rochester, rather as a navigable feeder

than as a mere navigation. We miirht therefore have had recourse to the
34'
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instances of such works as have been erected in Europe, for the double pur-

pose of navig^ation and conveying water. Of these we may cite that of the

canal del'Ourcy. the slope of whose beds is more than 6 inches per mile,

and which is notwithstanding easily navigable in either direction. The

navigable feeder of the Union canal in Pennsylvania has a slope of four

tenths of a foot per mile, anJ there are instances where navigable channels

have had even greater inclinations.

3. The water, in entering the aqueduct at Rochester will be much less

retarJed than it now is. The area of the new aqueduct will bear a greater

proportion to that of the canal than at present, and the abrupt angle at the

eastern end will be much improved. Still, an allowance ought to be made

for this obstruction, which may be estimated as equivalent to a fall of two

inches. No water therefore ought to be permitted to flow from the Gene-

see feeder until the depth of that at the eastern end of the aqueduct fall be-

low six feet ten inches. • • ""'
\ r

- ••

' 4. It has been proposed to place a guard lock at a short distance to the

west of Rochester, for the purpose of forming a reservoir of water in the

bed of the canal itself There is no valuable object, as far as can be per-

ceived, to be gained by this. The water is not needed in the Rochester

level, but is required for the supply of those beneath. All that can be sent

forward will often be demanded for this purpose, and when there is any

surplus it ought not to be retained in the Rochester level, but if possible in a

reservoir fed by it, and capable of being drawn upon by those below. The
introduction of such a gate will enhance the greatest of the existing evils,

namely, the discharge of water which is actually wanted at lower points

over waste gates near the points where it enters the canal.

It may be here stated that there is a possibility of increasing the slope

from LocUport a few inches by adopting the asphiltic mastic, as a lining

for the aqueduct. This h js very import.mt advantages, and may at the

present moment be obtained at a very low rate. • M ^- :'

5. It appears to be in contemplation to establish stop-gates at various pla-

ces along the line of the canal. These will, it is presumed, be similar in

their structure and adjuncts to the upper gate of a lock. The canal will

therefore, at these points, be diminished to less than half its ordinary area.

In introducing these gates, it mu>t be considered that when a contraction in

a stream takes place, it acts as as a bar, to accumulate the water above it,

until the slope of the surface becomes sufficient to discharge all which has

accumulated; it will therefore be necessary to allow at the cntrace of each

stop-gate such slope as will not retard the current above them ; within

their walls such a slope must be admitted as will cause an increase in the

velocity of the current adequate to pass the quantity which flows in the

full width of the canal, through the narrow space.

Unless an extra slope be allowed in such places, either the canal will

not run full, or, if full, the quantity which flows will be governed by the

area of the stop-gates, not by that of the rest of the canal. It appears pro-
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bable, that at least, four such gates will be considered necessary between

LocUport and Rochester, and a fall of at least an inch in the bed of the ca-

nal ought to be made at each of them over and above what has already

bee» stated as proper and necessary, ' ;..'•::..'•'' :y-^'-^'' '-.::' v '^. \4 ;

'-- 6. The slope of the surface of the canal will be regulated by the lock

gate and discharij^ing weir east of Rochester, and by the level at which the

edges of the waste gates are maintained. The depression of the former has

already been recommended in order that the water in the long level may
flow regularly forward without obstruction. The 1 iteral waste weirs

; ought to be raised of solid and permanent materials up to that level at which

it is intendeJ to keep the water of the canal, and the arrangements cannot

be considered as perfect until it shall appear that no water runs to mere

waste. When water is scarce it may be expedient to raise the waste weirs

fiome higher by mems of plank, in order that there may be no loss by

the overflow of waves. The discharging weir at the lock east of Roches-

ter, ought to be sunk so low that the quantity necessary to supply the leak-

age and evaporation of the lotver levels shall be certainly passed over it,

without the necessity of raising the surface cf the water in its neighbor-

: hood. ''.:.: -
• :' ^..-'-- -. .'.-V. -^ V ;;.v :'.••;-;.•;>.•:.:;•; ^^ ^-v. ^.v;'.

7. At this lo'k, and at the four which next succeed it to the east, the

pl=m of obtaining baisins of considerable breadthat the head of each lock,

for the purpose of meeting the demand of an unusually rapid lockag-e, as

propose! by Judge Roberts, will be attended with much benefit.

8. An extension of the canal in width at Lockport, even beyond the

limits heretolore assigned, so that the water passed through the locks may
have room to expand itself, until it shall set the water below it in motion,

will be also advantageous. It is obvious thit the dr?uMe S5''stera of com-

bined locks must piss twice as ranch water into the lower level as a sint'le

lock carrying the same trade, would, and it is farther clear, that a single

isolated lock might pass as many vessels in a day, as the double system

when combined. On this is founded a suggestion for equalizing the flow

of the water after it has passed the locks at Lockport. Place a guard gate

at the point where the embankment on the north side of the canal com-

mences, the siirfare of whose gates sha 1 be level with that of the gates of

the lower lock of the system. This gate will pass as many vessels, in a

given time as the combined system, but wil use i i lockage no more than

half the quantity of water. During a time when a great number of boats

are passing, half the water may accumulate in this basin formed between

the lower lock of the system and this guard Ijck to be discharged where the

. lockage is less frequent. Even bel >w this point it will be w 11 to give to

the canal all the breadth that it can conveniently assume, and the waste

weir at Lockport ought to be closed altogether. At present there is no

waste weir from that at Lockport, for nine miles to the east. One which
' is favorably situated about six miles to the east, has been closed and baa

gone out of use. I should propose that it be refitted and reopened. It will



•«•-'

v. .

268 Mode of supplying the Erie Canal with tcater.

be quite near enough to prevent the water accumulating to a dangerous

extent after passing the locks at Lock|)ort, and yet so distant as not to be

affected by waves or sudden and temporary flushes. Indeed, I cannot but

consider the closing of the waste weir at Lockport by an embankment as

ail important to the assurance of being able to feed the canal east of Ko-

chester without drawing upon the water of the Genesee river in seasons of

drought. ' --^•i^' v,r. .•,.;•, -. , .^ I .> :-..:v.. .•;».

Among the objections usually made to the double system of combined

locks, is the quantity of water they require for lockage. Such, however, is

the demand for water on the lower levels that all which is passed through

them might be of service. In times however, when the passage of bouts

through the locks is frequent, the water discharged from them in large

quantities, forms a wave, and does not, for an appreciable interval cau»e any

motion in the canal below. The flushes of water arising from frequent

lockage are therefore principally discharged at the nearest waste \veir.

This discharge ought, at all events, to be rendered as small as possible, and

waste weirs ought to be no more frequent than is absolutely necessary to

preserve the canal from risk of break, \ x - ^ . ^,

9. Were the canal to be laid out anew, it would be best to seek for a

new route from Lockport, eastward, so chosen that the locks which are

now combined in Lockport might be distributed at distances as nearly equal

as possible. The interests which have been created by the canal in its pre-

sent route are of such importance as to forbid any changes, except such as

are slight, in the line of the canal. Lockport itself owes much of its pre-

sent importance, and all which is hoped for it in future, to its position at

the point where so great a fail is accumulated. If in the arrangements

which are necessary to feed the canal from Lockport to the Cayuga

marshes, inconvenience may arise to the towns and villages on its banks;

it might be well for their inhabitants to consider whether such inconven-

iencts had not better be patiently submitted to, than a complete change in

the route of the canal, which every other interest except that of their local

property seems to^demand. ,>
I

> - >-

10. It is proposed by the engineers to line the bottom ofthe canal where-

cver it is cut to the rock, and to puddle its banks. This will be efficient

in preventing any excessve leakage. It is also proposed to increase the

slope of the banks from li : 1 to 2 : 1. This will remedy to

some extent, the filling up of the canal by a change in the figure of its sec-

tion, growing out of the looseness of the material. The finishing of the

counter-bank of the canal is of equal or even superior importance. When-
ever this is formed by a cut or by an embankment, and not by the mere

spreading of the water until it is confined by natural surface of rising

grounds, there ought to be a berm or shelf on a level with the surface of the

water. This berm should be from 18 in. to 2 feet in breadth, and should be

sown with aquatic plants or covered with sod from marshes. The coun-

ter-bank itself should be formed with as much precision as the towing path.
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although it will only require the neighboring earth as a material, and its

slope to the berm ousjht lo be sodded or sown with £iras3 seed. The top of

the bank should slope from the canal towards a counter-ditch by which the

surface water of the country may be intercepted and carried forward to a

proper place of discharge under the canal. In deep cuts the earth should,

rise from this ditch at a slope which it is capable of maintaining and should

be sodded or sown with grass seed. On the tow-path side, a similar berm,

covered with chip stone or course gravel, ought to be formed, and exce,)t on

side lying ground, a counter-ditch, to intercept surface waters, ought to be

cut. A great improvement has already been made in the towing-path by
making it highest on the side nearest the canal.

1 1. The canal being fed with pure and clear water from lalce Erie, the

slope of its sides being made such that the earth can sustain itself* the ca-

ving in of the bank prevented by finishing it as carefully as the tOwinff-

path, and providing both with a berm
;
the dropping of earth from deep

cuts, and the wash of the surface waters being excluded, there would seem
to be no reason why the canal should have its area diminished beyond

what might from time to time be washed out, by opening waste gates dur-

ing seasons of flood, or of inactivity in the trade. There would remain the

obstruction of the aquatic weeds. For these there is probab'y no other reme-

dy but to keep them closely cut, although it might be worth the trial wheth-

er salt or costic lime might not effect their destruction at an expense less

than the labor of cutting them. '
-"

'
'' ' > • ^ f -

12. Admitting that the canal constructed upon the principles which have

been stated, from Lockport to Rochester, will convey to the lock east of

the latter place all the water which may be required to feed it thence to the

Cayuga level, it is, notwithstandiug, certain that the draught through the

locks may be, in some cases, so rapid as not to be identically supplied with-

out delay. In seasons of excessive drought, or in case of breaches in the

canal, the calculated quantity of water may not come forward as wanted.

For these and various other reasons, a reservoir of large extent in the vicini-

ty of Rochester, would be desirable; It would probably be practicable to

construct this in the bed of the Genesee itself, or that of any of its tributa-

ries. There is, however, on the right bank of the Genesee in the neigh-

borhood of Rochester, an opportunity of constructing a reservoir with great

faciUiy. The canal, after proceeding on a level for a mile and thrpe-ei?hts,

to the east of Rochester, begins to descend. The descent is effected by

, five locks having an aggregate fall of thirty-seven feet, within a distance

of a mile and three qui rters. For this distance the canal skirts a slope

which extends gradually to the north-east. It is obvious lo the most su-

f perficial inspection that a level line might be run to the north at a depth of
'

^l thirty-seven feet below the surface of the water in the higher level of the

canal, which would include a very large extent of ground. Any portion

of this ground might, if surrounded by an embankment, receive water from
the cana! on the Rochester level, or from the Genesee river, at times of
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flood. This might, in case of need, be drawn from it into the Pittsford

levrl, and ihence into those further to the east. A cartful survey would

be necessiiry to determine the best position for such a reservoir, in refer-

ence to the cost of land and convenience of filling and discharfjing it, A
reservoir of a square mile or upwards might be readily marked out, and by

I
forming the embankment of earth excavated from within the selected space

it miti^ht be n>adeto admit of an average drought of twenty-five feet of water,

or even more. A reservoir thus formed, by embanking a level portion of

ground on the margin of a stream, has great advantages in point of securi-

ty from accident by flood, of ease of construction and probably even in cost,

over those which are formed by dams across the channel of a stream.

This reservoir according to the opinion of tho5e best acquainted t\'ith the

Genesee river, might be filled from it as late as the month of June, without

interfering with the mills, and a considerable surplus may, whenever the

trade is not brisk, be drawn from Lake Erie by the canal itself As the

trade is least active in the month of August, and does not begin to revive

until September, there seems to be little doubt that the reservoir might

be maintainc'd fill until the beginning of the driest season of the year, and

if of sufficient size would not be exhausted before the setting in of the au-

tumnal rains, r-. '., v
; ,

I
i^r.^-

The construction of such a reservoir, if not sufficient of itself to insure

the supply of she canul to the east of Rochester, must tend, in a very great

degree to compensate for the difficulties which, under the most favorable

views that can be taken ol the case must attend the supply of the canal for

the entire distance of 122 miles from Lockport. A reservoir on the Val-

ley of the Oak orchard creek, receiving wjter from the Touawanda has

been spoken of as essential to one part of the plan of canal. ^

"'-

' According to the report of Mr. Birrett this may be made to include a

thousand acres, and the streams, besides a great surplus in times of flood,

furnish in the greatest droughts 1400 cubic feet per minute. It is also

stated by Mr. Barnett that another reservoir of about 200 acres might be

constructed on a stream which is sufficient to replenish it,

13. The dimensions which it is proposed to give to the canal at Roches-

ter are larger than are absolutely necessary for a canal' whose locks have

a breadth of 16 feet. The breadth at bottom might be reduced to 32 feet,

and that at top to 60 feet, without becoming unfit for the purposes of an fasy

navigation. It might therefore be expedient to give to the suiface of the

canal from Pittsford to Lockville, a distance of 25 miles, a breadth at the

surface of 65 feet; and from the latter place to the Cayuga marshes, a

breadth of no more than 60 feet. The latter breadth is as great in propor-

tion to the width of the lock gates as is given in the practice of European

engineers. It would appear to be expedient to give the longer levels a

slight slope, say half an inch per mile. In the shorter levels, the flushes .

arising from lockage will give a sufficient velocity.

Id order to insure that the canal may be fed from lake Erie to the
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Cayuga level, probably by water from tbe lake, and certainly without the

necessity of drawing upon the Genesee river in limes of drought, it will ap-

pear from what has bten stated that certain plans are important and abso-

lutely necessary. ..V-'r..- ::',''.'-: '~':_:\. 'i :--l--x''\^j^^

In conclusion, it will appear that the measures proposing for attaining

the object of feeding the Erie canal from the lake, may be divide:d into two

classes, one of which has reference to the management of the canal, the

other to its structure. In respect to management, the most important points

are, that the grass which grows in such quantities at the western extremity

of the canal should be cut or destroyed, that the water which entfrs the

Rochester level at Lockport in waves and flushes shall he retained in the

canal until it has set the body of water in motion, and that if it should be

absolutely necessary, although it is hoped there will be but rarely need, to

introduce water from the Genesee river, it should be done in such quantity

as will not raise the level, and thus interrupt the flow of water from Lock-

port. .:.-,-.".-•
.

. '."'-';•
. : ^r..-;^'-r 'v^/'iv.:'/^'-- ;. ;\"\- >;•;./'.:;.::;.

Among the changes in the structure it is proposed, after attaining as

great a degree of slope for the bed of the canal as can be reached without

material injury to the towns on the route, to insure the conveyance of the

quantity of water estimated to be necessary, by giving to the cross section

of the canal, larcre dimensions in the neighborhood of Lockport, and les-

sening them in proportion to the expenditure of water on the way; to ac-

celerate the flow after the last supp'y of water is admitted, by making a

gradual diminution in the depth and thus increasing the slope of the sur-

face, to prevent the filling in of earth and the filling up of the anglesof the

bed by amendments in the shape of the section, and the introduction of

berms and counierditches; finally, as one of the most important features,

it is proposed to bring in the aid of reservojrs intermediate between lake

Erie and the Cayuga level. Of these, the one most essential to the regular

working of the cainal should be placed on the east bank of the Genesee at

Rochester.
.

f * v.--..^ ;:--• v-\_ ^^ •^r-v^:^\.-r>A :,>' ^v^^i^- ......-,

..:;-• •!,->^:.v.-^.
''''''-'' -^^ ?-.::]/:'. \ :'.,-'.': ] Ja»es Renwick.

TVe conclude in this number the report of Prof Renwirk, which was

made at the request of the citizens of Rochester. Although a matter of

apparently local interest, its immediate connection with the question of en-

largement, cannot fail to give it interest. We believe the other reports on

the same subject have not yet been published. .
- -^ ; /: v -; >

By an oversight, the article in our last number on Compressed Peat, did

not receive credit as having been taken from the " American Repertory."

Owing to circumstances beyond our control, the last number of the Jour-

nal was not out on the day of publication. A recurrence of this will be

prcTcnted and the numbers punctually delivered when due.
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272 Items.—On the Steam Engine.

New apparatus for heating blast for furnaces.—Mr. Lyman
is engaged in conslruciing a new apparatus for healing the blast at his* fur-

nace, on the islund, which we are assured, ifil succeeds, (and the inventor has
no doubt of it,) will be far superior to any thing ol the kind now in use in this

country or in Europe, lis superiority consists in aK\ays keeping the blast

heated to a proper degree, increase of quantity, its application, and its econ-

omy, producing a saving of at least one dollar in the hot blast on every ton

of iron made. As soon as it is tried we will furnish our readers with a
more particular description.

—

Miner's Journal. * ^

Unprecedented Despatch.—As an instance of the hitherto unequal-

led rapidity of communication between England and the United States,

may be mentioned the circumstance that boys were sellling in our streets,

on Saturday morning last, London papers of Saturday evening, Oct. 3d,

received via Lirerpoo/^ being less th.m fourteen days from the lime they

were issued from the London press.— Bust. Trans.

Steam.— Lieutenant Janvier, of the French Navy is said to have discov-

ered the means of getting up the steam of engines with such rapidity, that

in ten minutes from the first li^^hting of the fire, and although the wnter in

the boiler be quite cold, a vessel may be set in motion. This is, it is added,

to be accomplished without any additioual apparatus, and very little ex-

pense. • '

.••'
I^--

''\:'----

The receipts of the Liverpool and Manchester Railroad for the last six

months amounted to 126,474/, the expenses to 67,003/, and the net profits

to 59,471/. There was a previous surplus of 10,784/. A dividend of 5 per

cent, was declared, amounting to 60,445/, leaving a balance of 9,809/ to the

to the credit of the next half-yearly account.
•.:'>-".
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ON the STEAM-ENGINE.

(Continued from p. 215.)

Having in our former papers ascertained the true constitution of steam,

we shall henceforward be enabled to apply it in the best manner to produce

motive power, as it evidently ought to be applied: comparing and correct-

ly distinguishing its eflfects within the different kinds of engines in which

it has been usually employed, namely, low-pressure engines, ox those in

which the piston is uniformly impelled the whole stroke by steam little

exceeding in density the atmosphere, while resistance is removed from the

opposite side of the piston by condensation of the ste^m; high-pressure en-

gines, or those where the piston is driven with a uniform force the whole

stroke, bv steam of much greater density than. the atmosphere, the opposite

side of the piston being relieved by the steam escaping without condensa-

tion; and expensive engines, or those in which the piston is impelled some
distinct part of the stroke by expanding steam alone. '-• '*^•| '

^

If we thus far extend our views, the general and proportional efficiency

of steam within engines will be fully exhibited, and the best method of ap-

plying it will thence become so very apparent, that the methods commonly
pi-eferred and practiced will appear in general as strangely erroneous as

they are alike extensively and deeply injurious to many important and in-

creasing interests.

If in a hiarh-pressure engine, (which we shall denominate A for the sake

of future reference) we employ steam of the density of four atmospheres,

or with a pressure of 60 lbs. per square inch, its effective force upon the

piston will be three atmospheres only ;
because the steam, in its exit from

th^ cylinder, re-acts against the piston with a force of one atmosphere

:
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hence the effective pressure of the steam is reduced to 45 lbs. per square

inch.

If in a low-pressure eng^ine, (which we shall call B) we employ stearn

of the density of one atmosphere, or with a pressure of 15 lbs. per square

inch, the satne absolute quantities of water and heat that were employed to

form steam of 60 lbs. per square inch in the preceding high-pressure en-

gine, will supply a low-pressure engine of four times the capacity with

steam of 15 lbs. per square inch; and as the piston will be resisted by the

reaction of steam ofabout 1 lb. per square inch in the vacuum so called,

the actual effective preesure of the steam is reduced to 14 lbs. per square

inch ; but as the area of the piston is four times as large as in the high-

pressure engine, so the effective force of the steam upon it is as proportion-

ally greater as 56 to 45; and the low-pressure engine would be of course

the most powerful in that proportion, were it not that in a low-pressure en-

gine an allowance must be made for an additional load upon the engine,

resulting in the power employed in working the air and hot-water educ-

tion pump, and in working -the cold-water pump. For this reason, the

aforesaid balance in favor of B will be varied with local circumstances,

and be considerably reduced in large engines, while in small ones it may
be annihilated.

Hence, then, it is oftentimes a nice matter to discover which description

of engine, A or B, will perform the most work with the same value of

steam ; and again we see what time has been wasted in discussions and
fruitless disputations as to which is the more powerful engine of the two

j

and how much more advantageous it would have been for mankind, had

the talents and leisure of the disputants been employed in extending or

perfecting the improvements in both, rather than in pertinaciously claim-

ing unwarranted superiority for either ; nourishing useless and pernicious

prejudices; neglecting reason, the light of science, and good example.

How far a neglect of these has been injurious will be apparent, if we ob-;.,

serve that high steam, when expanded, is not lost, but merely becomes
low steam; and that low steam, propelled from high-pressure engines,

thouorh so generally and carelessly wasted, stiJl remains as powerful and
as valuable as was the hiijh steam employed, were it but properly applied

in a suitable engine. It is evident from this that steam which hcs propel-

led any high-pressjure engine, as A, mSy be just as advantageously again

employ*»d to propel one of low-pressure, as B ; equal in power to A, be-i

cause the area of B may always be so proportioned to the density of the

steam in A a« to secure its full efficiency. Hence, again, the converse

follows : the steam required for a low-pressure engine may be generated of

greater density, and first used to propel a high-pressure engine previous to

its employment in one of low-pressure.

Now, as steam can be practically employed twice in succession, should

we choose, it can thus be always doubled in value, for two results can be

obtained with one expense, and a o;reat economy be thus effected wherever
a sufficient supply of cold water can be obtiined for condensation of steam,

when again employed in a low-pressure engine.

What a complete contradiction is produced by this valuable result to over-"

throw all Mr. Palmer's assertions ! showing, as it does, that the powers of

all'existing low-pressure and high-pressure engines may bedoubled with-

out expense, his very great authority against it notwithstanding. What a

splendid lesson does it furnish to the confused, dull and tiresome advocates

of the present ineffective low or high-pressure engines, in which the mere
successive employment of steam alone is here undeniably shown to produce,*

ift the joint use of those engines, double the power that can be produced by
35
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them if but smgly employed as at present, and which employment Is $o a^
voc ited and so lauded, and in such a haughty tone of dt-fiance, by Mr,
Pi!in«T, as perfectly unsurpassable!
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I)e easily and correctly found, by dividing the sum of the area whose arer-

ag^e is soirffht hy the parts included in the centisimal scale of ti e diagram
w.thin the area. Thus, the sum of the area of strain of 60 H>s pt-r inch,

.cut offat one-sixth stroke, is 1674.67, and divided by 60 pans, the sum 27.9

is the average steam pressure of the section sought.

Asrain : the average pressure of incipient steam of any other density

may be fmnd by proportion, from the previous process. Thus, as 6U is to

.127.9, previously found, so is 43.25 to 20 1 1, the true value of incipient steam

of 43.25, cut offat one-sixth stroke, thouorh given in Mr. Wicks^tead's coiri-

munic.tion, in the 2d vol. Trans. Inst. Civil Eni^ineers, as 17.66 ci>Jy, and
which erroneous calculation affects his description of the value of a Coinith
engine in no inconsider;ible degree, as we shall more paiticularly sli.le ia*
future notice of that paper. . 4#^.. i:^ -^^v

Hiviny thus ascertained the true proportional value of exp nd^d steam',

, we p^^rceive what a great accession of power may seemingly be thus cbiain-

: -ej without expense, and as it really may be, to a very great extent, in the

pinnping engine; because steam, however much expanded therein, provi-

ded its elasticity still continues to exert a greater force tlian all the friction

of the engine an 1 of the pumping machinery united, the motive fower rf

the steam still remains avail.ible, which in this kind of engme is appended
to one end ofa lever beam, from the opposite end of which the load is sus.

p-nded. Any power thus applied acts with its full effect at all parts of the

stroke, as the loid is always reacting with a uniform leverage, just as a

weitrht in one scmI*^ acts on the vi^eight in the opposite scale ofa common
balance: hence, the full effect of steam decre;ising in intensity is limited

nlone by the friction of the engine and machinery. But in rotary orcr.mk
en2ines, a much earlier limit obtains, from the nature of the crank itself,

combined with the rapid decrease of the expanding force of steam
; and

this limit his been found of so munh actual consequence in these enginfS

as to have caused many engineers to hazard the assertion ihoi the expan-

sive force of st*»am could not be advantageously employed tlrert-in. And
the assertion is not made without some show of reason

;
because this ex-

pansive force cannot be practically employed to either the same extent or

to the same advantage, in rotary as in pumping.engines
;
yei as it can be

employed in them to a hiijhly useful ext«*nt, ii is very desiiable and very

important also, to ascertain with some tolerable precision what that extent

actually is.

We shall now endeavor to show by the annexed diagram, with t^e aid

of our former one, why the power of expanding steam cannot be employed
as effectively in rotary as in pumping engines, and what degree of power
can be obtained in the former; and though our proofs, to be practical and
popular, will not be strictly precise, yet they will be sufficiently so for the

sole purpose for which they are here produced, to explain the useful and
imporiani facts under immediate consideration. '^''^'''

t,fc.^i*r*. ,<i ;

I '
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'*""9f7.Let the path of the crank pin be
represented by the circle in the dia-

gram, and the descent of the steam-

piston by the perpendicular diame-

ter divided into 10 equal part?. Let

us now suppose high steam admitted

on the piston, to be cut off at a small

part of the stroke, as recommended
by non-practical theoretic writers.

—

We assume one-tenth of the stroke,

in accordance with such recommen-

dations, and as conveniently afford-

ing chords of whole numbers.

Now, the load of a paddle-wheel,

oT of any other machinery driven by

a crank engine, being constant, may be represented by the radius of the

circle=5; and during the descent of the piston through one-tenth of the

stroke, the average effective leverage of the crank has been just half that of

thesemichord A=3 ; hence, the effective leverage of the crank has been,

during this portion of the stroke,= 1.5, or three tenths of the radius only; it

is evident the value of this, the most effective part of the motive power, the

force of the unexpnnded high steam, is reduced in the ratio of 10 to 3.

Thesemichord B being=4, during the descent of the piston the next one-

tenth part of the stroke, it is evident the leverage of the expanding steam is

as 3.5 to 5.0=the radius ; and the value of this, the most effective portion

of the expanding steam, is reduced in the proportion of 10 to 7.

J
In this great loss of power, or little effect from the small leverage ofthe

tipper portion of the crank during the rapid expenditure of the most effec-

tive portion of the steam, exhibited in the upper part of the diagram and
parabolic curve, we may perceive sufficient cause for the great difference

that is found between practice and the assumptions of theoretical writers.

We shall now attempt an explanation of facts, as fully as we can, as we
shall at a future period find it exceedingly essential, and involving conse-

quences of the first importance in our view of the future and full improve-

ment of the steam-engine. Our observations on this particular subject are

deduced from the long by-gone experience of more than twelve years, in

working a powerful condensing, double-acting crank engine, impelled by
expansive high steam, and constructed on purpose to test, and in hope of

realizing, our expectations and views, which in a great measure resembled

those now or recently held by Professor Renwick
; as well as other essen-

tial improvements of the steam-engine, which will be fully explained here-

after, as they have proved of singular utility in steam navigation, and will

contribute much to the future general improvement of the ^tei.m-e.igine.

The engine, and machinery attached to it, afforded the fullest opportunity

for correctly investigating the amount of work done at different limts and
.

under different circumstances.

For a considerable period, the high steam was cut off by different timed

movements of the slide, effected bv cam wheals, closing the induction steam

passages completely, at one half, one-third, one-fourth, one,fifth of the

stroke, the eduction passages for steam beinff opt-n nearly the whole stroke ; '.

when it soon appeired th (it one-fifth was useless, one-half and one-fourth

each much less useful than one third, which was very superior to all oth

ers, and very effective.

3ubsequently the slide was operated the whole stroke, by a comipon ec-
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centric movement, and the high steam cut off* by a small expansion valve

;

and again in these ai ered circumstances, as far as could ever be observed

in numerous trials, the maximum effect of the steam producing the greatest

efficiency of engine was obtained by cutting off' the steam at one-third the

stroke. Now, in both cases the really true internal abscission, had an in-

dicator been applied to test it, was probably a little earlier than one-third;

• and as the motion of the steam-piston was at that portion of the stroke ac-

j! celerating, and the motion of the slide retarding, the steam was somewhat
- expanded, (or wiredrawn) as the slide or valve closed : hence, then, a small

portion of the estimated quantity of high steam may have been, and proba-

bly was deficient.

With this small reservation, the cutting off' Steam at one-third was found

very superior to all other proportions for efficiency and economy; and
.whenever we have since hod opportunities of comparing the work per-

formed by a crank engine with the period for cutting off* the high steam,

', we have found our former experience ronfirmed, and which, it may be

.seen, is also equally confirmed by the Cornish practice, where the hnppy
application of expansive steam in pumping engines has been unsurpassed,

and where the same talent and persevering industry has been employed to

perfect the crank engine.

It appears in Mr. Wickstead's paper, in the 2d vol. Trans, of Inst. Civil

Engineers, pnge 65, in a very improved double crank engine, for break-
' ing ores at the Tincroft mine, the steam was cut off at two-fifths the down

stroke, and at one-third the up stroke, and the duty exceeded 56,000,000
lbs. lifted one foot high, with one bushel coals. Now, as this duty of 56,-

000,000 lbs. performed by a stamping or rotary engine, impelKd by expan-

sive steam, is hailed as an extraordinary performance, and in the same pa-

per in which Mr. Wickstead's reports a pumping engine to have performed
nearly 118.000,000 lbs. duty, or more than double the duty of the best

Cornish crank engine, the fullest confirmation is thus given of the great

loss of power, or rather of the lesser power of expansive stfam in crank
-.engines—the causes and limits of which, hitherto neglected, we have en-

deavored to explain. - j^;

It may be as well here to observe, that in our engine the slide and valve

were each so accurately fitted as eff'ectunlly to close the passage for hitrh

steam at the periods stated
; and this observation becomes necessary, from

the diff'erent and common practice here of employing that inefl^^ctive con-

trivance, the throttle valve, for that purpose, which by only partially clo-

sing the passage for hisfb steam, allows some to pass even at first, but ad-

mits a considerable quantity to pass towards the termination of the stroke.

From the general imperfect nature of these valves, and their coarse con-

StrUCtion, the steam becoming much expanded within the cylinder, on one
side of the throttle valve, and remaining of great density on the other side,

rushes through it with immense velocity towards the termination of the

stroke, and the eff'ect of all steam thus admitted to pass, it is well known is

much misapplied.

Returning from this digression to our subject—the value of expansive

steam—which having been found of full efficiency when cut off" at one-

third stroke, we are able to ascertain correctly, by the aid of our table, the
real gain by expansion, and thus to rig-htly distinguish between the absurd
no gain of Mr. Palmer, and the equally enormous and unwarranted as-

sumptions of Prof. Renwick ; and we thus are reasonably and satisfactorily

assured that the gain by this process alone really equals or rather exceeds
the original value of high steam, when used unexpansively in crank en-
gines, while the steam still remains just as applicable to any other useful
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purpose, as ofheating, drying, warmincr, or vcntilalinfr, as before, still re-

niaiiiinsr the same definite conif.ound of water and of htat, of enlarged vol-

ume onlv—still un.iliered in its chemical constitiiiion ; and still astfficient

for propellin'^ a low-pressure sieam engine as steam of equal density gene-

rated for that particular purpose alone.

We may sum upth^se rem irks, int« nded for illustration only, by observ-

ing:— 1. If from a given quaniiiy uf hi^h steam a proportionate power is

obtained, as coinmonly it is in tfiis country in an unexpansive high-prf s-

sure engine, cfouble th;it pouvr may be obtained from the same steam in an

expensive enufine; and,}! further equal incre.ise of power may be obt.iined

from employino^ the same steam, subsequently to propel a low prt-ssure en-

gine; 50 that, in general terms, weimy double the power of the high steam

by using it expansively, iind treble its power by auain usinir it in a con-

d.nising engine.— 2. The converse of these propositions must be equally

true—that steafii. as commonly employed in low-pi ensure Eul'I :^h engini s,

an 1 as advocat-d by Mr. P.ilmer jis unsurp.issable, may be first previously

employed to propel a hiofh pressure enoine, or an ex[)ansivr higli-prtssure .

enifine, and thus m-ideto furiiish :in equal power, or a double power, pre-

vious to again employing as profitably the same steam as in Mr. Palmer's

inimitable. Thus, probablv. may almo^t every factory engine iu existence,

evrry locomotive that luns, or steamboat that floats, be iniproved in one or

more of those important p irtiiulars—either in economy, power, or safety--^^

Th It much more ihin all this has b en elone in the Coinish pumping
engines, is well Unofwn, and we have shown why it can be so done; find in

cm next we will endeavor, bv an analysis of the p operiif s of ihe pumping ^

engin^s, to show wfiy a much gr< aier d(ity may be reasotiablv expectfd

froirj them than has yet b* en repoited, and extendino: our remarks to the

general eirployment of expansive engines in the steamers of this section of

the Unit^d Slates, we shall show that these engines are as unaccountably
avoided, by the unwarrantid prejudices of the English engineers, as they

are here rendered unnecessarily haz irdous. ^^ ;> T^ *

Fronj the positive and undr-niable facts brought forward, each Fusrepti-

ble of easy and distinct proof, what a mi an view mu6t we not take of the

inefficient, extravagant, and diingerous modes conimonly enjploy«d for ob-

taininir mo'ive power from steau), merely from a disregard, amounting o
"

almost tot fl neglect, of contmgent advantages, that would as extensively .

.

benefit society as greatly add to the honor of the national character! For,

after all these septrate, distinct and rep^ilted uses ofji^am, evtn after it has

been condensed in a low-pressure engine, no poition of the heat has even

then b(^come latent, or hidden, or lost, but still remains,sensible and appa.

rent— is still to be all foimd in the warm or hot water flowing from the

engine; and what is of more consequence, may still be again employed to

great advantage and considerable piofit in cities or other populous places, -

where the now extend* d use of steam might and ought to be Vmployed to ^

procure inestimable advantages to societv, by furnishing unlimited means .•:

of cleanliness, with increased comfort and health, by an abundant, constant

supply of tepid and warm baths, at such a trifling expense as would secure -:

their free use to the whole population. Thus all classes, however humble,
might'enjoy this comfort, pleasure, and inexpensive luxury, at present un-

known even to the most opulent, and from which they are alone debarred

by penury of thought.

—

American Repertory.

Steamboat Challenge for 1000 Guineas.—The patentee of the screw;

propeller invention now in operation in the Archimedes has published a

challenge for the above sum to any steam vessel worked by paddle wheels.
J
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anci of the same steam power, tonnagre and drnft ns the Archimedes. The
trial to take pi ice in the open tea*, over the distance of 40D to 50J miles,

before the loth October. This challenge does not extend to vesse's with

hitrh presture engines. The name and address of the challenger are F.

P. Smith, Wade's Terrace, London.

RAILROADS IN THE UNITED STATES.—By Chevalicr Dc GerstneF.
RAILROADS IN THE STATE OF PENNSYLVANIA.

. r^^- A V

The first railroad in America was constructed in Pennsylvania, and the

some State has at present the greatest extent of railioads in operation.

With the exception of only two lines, all have b^en constructed by private

companit'S. Some of those established ntaneirly period were designed
exclusively for the transportation of coal from the mines to the place of

their iianshipment. For the construction of these roads little regard was
paid to the grades and curvatures; and inclined planes were frequently re-

sorted to. The other railroad lines, generally of a much greater lenfyth,

are used for the transportation of passengers and freight. The manner of

construction of the different railroads in this State is vtrv various, and it is

of great interest to follow all the improvements made in this respect since

the construction of the Mauch Chnnlc railroad, finished in 1827, up to the

present time, when all the experience acquired during 13 years is broufrht

into application; on the Reiding railroad, for instance. With the excep-

tion of some of the oldest coal railroads, the tracks have an uniform width
of 4 feel 8^ inches, the same as was adopted in England. The superstruc-

ture is (Tfnerally of wood—flat bars upon continuous bearings, or heavy T
rails upon wooden cross ties. As motive power, stationary and locomo-
ave steam engines, horses and mules, and gravity, are used.

f: The following table contains a list of all the railroads in the State of
•^Pennsylvania either completed or in progress of construction, in 1839, and
i aas been prepared after a personal examination of the different works:

f" 1, In the whole there are 40 different railroad lines in the State of
Pennsylvania, 2 of which wei|e constructed by the Stale, and 38 by private

compinies. The longest continuous line of railroad now in operation in

the State, is that from Priiladelphi i to Greencastle, a distance of 163 miles*
and the total lenj:th of railroads, which were in use at the close of 1839, is

576^ miles; there were besides 16U ini'es n( arly completed, and 112|
miles to be constructed, making the total length of all the railroads in the

State, when completed, equal to 850^ miles. — : - .•• , ^i^ ,>. ^, :^^
..• 2. The number of locomotive engmos employed for the transportation of
Spassenufers and freight in tho State of Pennsylvania is 114; ihny run upm
ilG railroads with an ago^rejate length (in operation) of 4S5 miles, being 1

* locomotive engin'i for 41 miles of railroad. In some' of these railioads

^g Stationary stean^ power is also applied.

t 3. The abive St itement contains the amounts already expended on 26
'^ 'ail roads, and their u}tim;i^e total cost; of the other roads the exact amounts

' lave not been ascertained. If we compare the le-nmh of these 20 railroads,

which is 686^ mi|ps, with their total cost of $19,867,450, we find the ave.

rage cost per milf^ $28, 950. At a fiir estimation, the amount already ex.

pen lei on ihos^j works, not comprised in the above 26, and being 164
miles in extent mav be put down at $2,410,030, and their ullimal^e cost at
$3,200,000, we then have: ' ^ ::XiS?:>^ / 4^
Total amount expended for rail ro ids in Pennsylvania, Si 8.050 450
A:nount yet to be expended on works under construction, 5,017 OOO
Total cost of all the railroads, when completed, f23,067,4oO
And the average cost per mile, *•

"
27,130

^
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BOILERS OF STEAM ENGINES. By A. Armstiong,AN ESSAY ON THE
, Civil Engineer.

Explosions.
E.xplosions of steam boilers have occurred so frequently of late years, and

hive been attended with such disastrous consequences, particularly when
they have happened in steam packets, that the subject calls loudly for legis-

lative ipterference. In America, where the explosions of steam packet

boilers have been more frequent, from the general use of high pressure en-

gines, some legislative restrictions have been recently adopted, founded upon
a set of very ably conducted experiments, peculiarly adapted to the practice

in that country. A few points, however, remain open to investigation ; and
as the subject must be one of intense interest to all those who, with a lauda-

ble anxiety for impro\'ement, combine a proper regard for the welfare of

their fellow-creature, we shall examine as much of it as regards the safety

of the ordinary low pressure boiler, as generally used, and which comes
more particularly within the scope of this essay. ;.- 1

-*'

It is frequently observed that a boiler of about thirty horsepower will re-

quire from a ton to a ton and a half of coal extra, during the first day after

it is cleaned out. This arises from the practice of cleaning out the boilers,

as well as the flues, by means of human beings, instead of mechanical con-

trivances, although the latter are easily available for both purposes. The
means of effecting the former have been already described, and have been

adopted to a considerable extent ; but we have not such sanguine expectar

tions that similar means of cleaning out the flues will be so readily adopt-

ed, the pecuniary advantage resulting therefrom not being so apparent as in

the other case.

The ordinary practice in Manchester is to clean out the boilers once a
month, and to clean out the flues at the same time; preparatory to which
the boilers mostly require filling once or twice with cold water, to cool

them: consequently, in getting up the sieam the next morning, there is not

only all the extra fuel required for heating the comparatively cold water,

but quite as much more is required to brings up the mass of brick-work,

and all the adjacent parts, to their former temperature. It is of little or no
avail that there may be a spare boiler kept, for the cooling of it is still ne-

cessary, either by standing a week, or in one way or other, and of course

the loss is the same.

It generally happens, that the spare boiler, if there be one, stands imme-
diately adjoining those that are constantly at work, and the heat from the

adjacent boilers and brick-work renders it quite impossible to clean out the

flues without an amount of individual suflTering which few people have any
idea of The ordinary climbing boys are not generally employed to sweep
the flues of a steam-engine boiler in a factory ; a strong man usually is re-

quired for the purpose. Quite a different sort of manual process is neces-

sary than that used for sweeping a common house chimney ; indeed the lat-

ter must be, comparatively, a pleasant occupation. In the former case the

man has to tvorm himself through the flues, in a horizontal position, push-

ing before him the contents of the flue, or "flue dust" as it is called;

which is not soot, but a heavy kind of deposit, consisting of very fineashes^

being the burnt earthy particles of the fuel, which are fine enough to be
carried forward with the draught. The most expert hands at this kind of
work are generally natives of the sister isle, who are ever ready, for the-

smallest pittance, to undertake this drudgery, and with whose labor, as to

value (at least as to price) it is in vain to attempt competition with machin-
ery. It is from the above mentioned class of men that the stokers or fire-

men for the steam engines in Manchester and Liverpool are generally ob-
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Xained ; and certainly there are none so capable uf being made good fire-

men as intelligent Irish laborers, especially if they have been previously

good spademen.

The foregoing may seem to bear only very remotely on the question of

explosions, but it is rendered nect-ssary in order the better to elucidate a
view of the subject, according to which it is believed we may account for

the great majority of the explosions which have occurred in factories and
other large works. .-'.

; ;; .^^1 l -^^ .

:

L^x.,

It is a fact very well known, that many of the explosions of steam boil-

ers, which have occurred of late years in the factories in this district, have
taken place on Monday mornings, a little before six o'clock, and it is gen-

erally believed that the whole of those have done so, whose causes have
not been hitherto clearly ascertained. Now if we take into consideration

that the fireman have generally the charge of cleaning out the boilers and
flues, and that along with this they are commonly charged not to be seen

doing their work on a Sunday ;
then, bearing in mind what we have sta-

ted, of the difficult nature of the operation, rendered still more difficult

when it is obliged to be done on a week day, when the fires are burning in

the adjoining furnaces, perhaps one on each side, merely separated by a

thin brick wall, adding to this the necessity of keeping the damper of the

spare boiler closed, otherwise the firesf under the other boilers do not burn
properly,—this work has, on all these accounts, generally become a night

job, consequently there can be little superintendence of either masters or

managers, and therefore it is not to be wondered at if the boilers and flues
'

very frequently go without any cleaning at all. ".,.;, >; . .. ,;;.. •>
•^J

In illustration of the usual routine of the fireman s business, we may ^

state that it sometimes goes on this way :—Suppose the getting up of the

«team to require three or four hundred- weight of coal extra on the Monday
morning of the second week after the boiler and flues have been cleaned

J

the Monday morning after that it will require five or six hundred-weight,

and thus it will go on requiring a few hundred-weight more at the com- ^^

mencement of each week than in the preceding one, until the boiler goes V
several weeks without being let oflJ'— the consumption of fuel going on all.

the while in an increasing ratio, along with an increased difficulty of rais-

ing the steam, until, at last, the poor stoker sometimes finds that he cannot
raise the steam at all. This is, of course, a consummation that rarely takes

place in regular factories, where there are seldom fewer than two or three

boilers, and therefore the steam which cannot be obtained from one boiler

must be had from another ; but at collieries, and in many country places, ;

where there may be only one boiler to an engine, it occasionally occurs.

Now, the consequence in the majority of those cases, is generally of little ":

account, excepting on the score of economy, for the boiler has only to be
let off* and re-filled, and all is right again ; but it is altogether very different .

at a factory, where there may be a good chimney and a strong draught, .;

and also several hundred workpeople depending upon the engine starting

at the proper time-: -in such a case, as it is sometimes significantly expressed

by the enginemen, there must be steam or else a blow-up oi one kind or other.

;•: Most people are aware of the rage for building very large factory chim-
neys, during the last few years, and as they are usually built much larger "'.

at first than the wants of the factory require, there is always a surplus v
draught, which, by setting the main damper wide open, can be taken ad- >

vantage of to any extent, and in many cases to cause an intensity of heatal- 'r

most equal to that in a blast furnace. Where this surplus draught is easily /'

available, the fireman has little to do but open his dampers, and the steam
is got up in one half the time that it required formerly. V.

r
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Whether thel)oiler is dirty, or has too much water in it, one consequence
is the same, under ordinary circumstances, namely, a greater length oftime

is required for getting up the steam, and this necessarily requires the ear-

lier attendance of the fireman. Now the fireman is not generally sum-
moned at a certain hour iike the regular mill hands, and if he can only
contrive to get up the steam in sufficient time for the engine starting at the

appointed minute, there is seldom any fault found ; therefore any expedient
which will enable him to prolong the period of his commencing work \a

not likely to be neglected, and such an expedient he has wherever there is

a good draught. •

j-; . ; < ,/

It unfortunately happens that, in this matter, the apparent interests ofthe

manufacturer and the real interests of humanity do not agree; for it has
been incontestibly proved, that a strong draught is extremely favorable for

saving fuel, as may be judged from the fact, that the time for getting up the

steam has been in some instances reduced from upwards of an hour, to

twenty or twenty-five minutes, and although the saving of coal has not

been m any thing like that proportion, yet it has been very considerable.

Under similar circumstances to those just mentioned, there can be no
doubt that a portion of the boiler bottom occasionally becomes nearly red

hot, although this condition appears extremely inconsistent with the sup-

position that it is at the same time covered with water
;
yet we have been

compelled to adopt this conclusion, from having had ocular demonstration

of its possibility, as well as other reasons. We had frequently heard the

feet stated by intelligent enginemen, and had more than once been called

to witness it, although even then inclined to consider it a mistake, owing to

the difficulty of ascertaining it clearly ; for a slight approach to the incan-

descent state must be nearly invisible, owing to the strong glare of light

from the furnace directly beneath, while any degree of heat mnch higher
would be si^re to weaken the iron so much as to cause the boiler bottom to

give wajr.
^' .'" .''..'/•

^
": '.:, '-:. ir.. ^ y^ :'".-: :'

^r In one instance, however, the rivet heads appeared to be approaching to

a redness, and we immediately took care to ascertain that sufficient water

wa» in the boiler. On returning to the furnace, we observed a circular

space, of six or eight inches in diameter, in one of the plates over the mid-

dle of the fire, "drawn down" into a spherical segment, or swelling, of

about two inches in depth, something similar in appearance to those formed
on a smaller scale in glass blowing, but its further protrusion had evident-'

ly been checked by the sudden opening of the fire-door, and which no
doubt prevented any serious consequence at the time. The boiler was a
cylinder, of nearly six feet in diameter, and the pressure was about nine or

ten pounds to the square inch. The occurrence took place just at the mo-
ment of the steam being sufficient to blow away at the safety valve, and a
few minutes before the engine started. For a few days afterwards, this

segmental protuberance was observed to increase gradually to a hemispher-

ical shape, of three or four inches in depth, when it burst without doing
any further damage than putting out the fire. •- ^} :. : - >

' It is well known to engineers, that a similar bulging out of a portion of

the bottoms of cylindrical boilers, when the fire-grate is placed too near, is

a very common occurrence, and we have known boilers to work for sever-

al weeks, and even months, without bursting, after those swellings had
been first formed. A precisely similar swellidg to that above mentioned,

took place a short time before, with a boiler of the same kind, at the same
works. The chimney at these works was of an immenfe size, consequent-

ly the draught was extremely strong, and it was the boast of the engineer

that he could, when he liked, have the steam up in a quarter of an hour,—

r
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it ouffht to be added, tbat it was also the boast of his master that he could

btirn the worst possible kind of coal, --r' -< :^,yr.y:;-:-:-.r 'y-i^'^t.^ <<':-f^: i. > •*

The probability of boiler bottoms sometimes approaching a red heat, re-

ceives a corroborative proof on examination of the iron plates, in many ca-

ses, where the boilers have bulged out in the manner we have been descri-

binof, and which exhibit an appearance, well known to boiler-makers by a
peculiar color in the iron surrounding the part which has been red hot.

Whenever a boiler bottom is seen in this state, of course the only method
of avoiding danger is to slack the fire immediately, by opening the fire-

doors. But it frequently happens that the fireman thinks the boiler is emp-
ty, and, if he has an opportunity, he immediately lets into it a quantity of

water, when the consequence uniformly is, that the boiler bursts instantly.

From what we have stated above as the common practice in the factory

districts, we may conclude that the principal cause of boilers becoming un-

duly heated is undoubtedly, in a majority of cases, owing to the interposi-

tion of indurated, or encrusted earthy matter, between the heated iron and
-the water, and the manner in which those circumstances operate in produ-

cing an explosion appears to be as follows : we have before shown, (Art.

253,) that an internal coating of boiler scale is liable to crack and separate

into large pieces, which are thrown off from the boiler bottom with a cer-

tain degree of violence^ at some particular degree of temperature, depending
upon the thickness of the scale and the kind of substance of which it is

formed. This may account for some of those detonations, or reports, said

to be heard immediately previous to explosions. It may be noted here,

that the scale, when very thick, is always found to come off much easier,

and is consequently detached by a lower temperature, than when it con-

sists of merely a thin coating of carbonate or sulphate of lime; in the lat-

ter case it requires a much higher temperature, and only comes oflfin small

patches of a few inches in diameter.

We may easily suppose, that by unduly heating the boiler, a large por-

tion of scale may be suddenly detached, uncovering one or two plates, at a

temperature something exceeding the mamimum evaporating point, which
is well known to be considerably under the lowest red heat of iron (by the

American experiments it is at about 400° Fah.). Then, the first effect

produced will evidently be a certain amount of repulsion between the over-

heated iron and the water, which may continue for several seconds, and
perhaps for a few minutes: this may account for the sudden decrease in

the supply of steam, which has frequently been observed for a few moments
just before the explosion of a boiler has taken place. : ^ : v> :,- ::;, x .

The next effect must arise from a gradual diminution of temperature,

during the same short space of time, in that part of the over-heated iron

which is exposed to the water,— creating a contraction of the metal, increas-

ing rapidly as the temperature approaches the evaporating point, and caus-

ing a corresponding strain upon the rivets in the boiler bottom. The di-

rection of this strain may generally be traced on examining the bottom plates

of any old boiler; it is always found to radiate in lines proceeding from
that plate or part of the boiler bottom which has been most acted on by the

fire, and is usually indicated by short cracks or rents between the rivet

. holes and the edges of the plates.

The next and concluding step, in case of the materials not being able to

withstand the strain superinduced by the contracting metal, must be the

sudden giving way of some bad seam of rivets, which the most nearly co-

incides with what would otherwise be the true line of fracture, and which
may possibly be at some considerable distance from the plate which is the
most heated

;
thereby giving the effect of a great leverage to the pressure
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acting upon all that portion of the boiler bottom included within the actual

•line of fracture. Now the consequence is, not perhaps that this portion is

blown out, as would most probably be the case with a cast iron boiler, but

it will be bent or doubled back, the line of flexure running across the hot-

test or weakest part of the iron. A rupture being thus effected, an explo-

sion is inevitable, if the hole made by it be sufficiently large.

: •
" ' (To be Continued.) '',.

i--'^'
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FOURTH ANNUAL REPORT OF THE PRESIDENT AND DIRECTORS TO THE
STOCKHOLDERS OF THE L. C. AND C. RAILROAD COMPANY. ". T

The last annual report from our much lamented President at Ashville,

and the report from Mr. King, on whom devolved, for a time, the tempo-

rary management of the concerns of this company, at the adjourned meet-

ing at Columbia in December last, exhibit a full statement of the condition

and affairs of the Louisville, Charleston and Cincinnati railroad company
up to those periods. The proceedings and resolutions of the stockholders

at those meetings, as instructions to the board of directors, have since been

fulfilled to their full extent, where obstacles probably unanticipated, did not

interpose., .'
.

;. v-T V' ';.;..'"

Upon application to the legislature of South Carolina, a loan of $600,-

000, in six per cent, bonds, as an advance upon the State subscription to the

road, was obtained, and promptly applied, under the direction of my imme-
diate predecessor in office, at its par value, to the extinguishment, in part

of the company's obligations for the purchase of the Hamburg road.

An extension of the charter of the south western railroad bank for twen-

ty years, within the limits of the State of South Carolina; and with a capi-

tal of three millions of dollars, was likewise granted, on the condition, that

the road to Columbia be completed within three years from the first of Jan-

uary last. The surveys and operations beyond Columbia as directed, have

been suspended, and the road to that place urged with all the despatch

which the means of the company and State, and conditions of the contracts

entered into would warrant. A system of economy and of retrenchment of

expenditure has been commenced, and is maturing as rapidly as circum-

stances will permit. The engineers in service were reduced at the com-
mencement of the year to four and since to three officers, and their salaries as

prescribed, apportioned to the duties rendered. The other officers of the

company are a President, a Secretary and Treasurer and a clerk, as few

probably as could perform the duties devolving on them, increased as they

have been by a system of finance which it has been found necessary to

adopt. The progress with the road to Columbia imposed on the compa-

ny by a due regard to its own interests, as well by the liberal additional

grants of the South Carolina legislature to the enterprise, the exercise of

the authority of the stockholders to the board of directors to issue obliga-

tions became necessary. They were the more inclined to this measure as

it appeared to have met with the concurrence of the contractors, all ofwhom
signed communications expressing their willingness to receive these pro-

missory notes at twelve months date, drawing interest in payment for work
done and materials furnished. To make them, however, available to the

fullest extent, and subjected to the least possible depression in value, the

denominations, with the approbation of the board, and at the request of the

contractors, who could not readily dispose of the larger bills, were some-

what varied from those in the resolution, five, and twenty dollar notes be-

ing substituted for the fifty dollars
;
and in addition, small change bills of

various denominations less than five dollars, (and which have proved an

'^v-OI
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RCcomraodation to the road and the community,) have, to a limited amount,

been issued—and all of them without discrimination, been made receiva-

ble for dues to both the South Carolina canal and railroad, and the Louis-

ville, Cincinnati and Charleston railroad companies. Circumstances have
contributed favorably to the circulation of these obligations; and thus far

they have so performed their functions as to enable this company to pro-:i^

gress with the road. The system of credit, however, to rear up a work,
which when finished will not probably yield an interest much greater than

that paid for the money borrowed, is of very doubtful policy. It necessa-:

rily increases the cost of construction, and enhances incidental expenses.;/

At any period it is objectionable, but particularly so when a general dis- :

trust of all paper issues, and of promises to pay, seem to pervade the com-,
munity. The withdrawal, therefore, at raalurity, of all the notes issued, -

and the prompt payment in cash of instalments as they become due, is re-

commended by the best interests of the stockholders, and credit of the com-
pany. The sooner the road is finished, and all the obligations contracted,

:

extinguished, the sooner may its cost be estimated as capital invested, and
on which remunerating dividends may be declared. ;:'>;>.>>> -; g
The calls for instalments on the road had been limited in the resolutions

passed at Columbia, to four, and the periods fixed to the 1st of February,

1st of May, and 1st of November, 1840, and 1st of February 1841. At
the time when this resolution was passed, and in conjunction with others,

imposing on the direction the all important obligations of extinguishing the

pressing debt to the South Carolina canal and railroad company; and the

urging forward, with all possible despatch, the road to Columbia, accompa-,

nied with an application to the legislature of South Carolina for an advance

of but $600,000, instead of for the whole remaining amount $800,000 of

the State subscription, which with the same liberality no doubt would have
been accorded, the committee of stockholders must have overlooked the de-

tailed report of the chairman of the committee of finance at Ashville in

September last, exhibiting the then immediate and pressing liabilities, of

the company at $1,289,349. -; -' ; V /^ v-^:! -^ :• ;-: h- ' ^'i^ ?•

The third instalment for the purchase of the Hamburg road due on the

ist of January, 1840, was alone $877,180. It required, therefore, $277,180
over and above the State advance, to extinguish this imperative engagement
alone; and this could only be effected by a loan from the south-western raiI-> '

"

road bank, with a pledge for re-payment, of the first receipts on instalments,--

from the stockholders. This pledge, which afterwards interposed an obsta-'

cleto the receiving of the company's promissory notes from its stockholders

in payment for stock, and which was important to sustain their credit,-

was subsequently relinquished in part by the bank, and without which con- ,

tiding arrangement with that institution, the system of finance which had
been resorted to, would probably have been seriously embarrassed. Though
the ultimate liquidation of the past and accruing oblis^ations of the com-
pany may, by these promissory notes, be advanta2:^ously postponed for a
time; yet the continued confidence of the community in this paper, tchieh

is necessary to its performing the functions for ichich it was intended can ;*

only be sustained by the certainty, of that portion, which is not absorbed in ^

payments of dues to the respective companies bound to receive them, bel?ig ^

redeemed at maturity.

The calls for instalments therefore, as limited by the periods in the re- ^

solution passed at Columbia ; rendering it very doubtful whether the re- v i

ceipts could be equal to the probable amount of paper required to be issued

"

and as -the calls thereafter restricted by the charter to $5, at intervals of
sixty days, would preclude the possibility ofcommanding the means ne- v ,
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cessary to complete the road to Columbia, within the period fixed by the

legislature; your directors had the alternative presented of either suspen-

ding the work, and thereby loosing what had been done, and forfeiting the

privileges extended to the south-western railroad bank ; or of throwing
themselves, at once, upon the powers of the charter

j
and of exacting pay-

ments from share owners every sixty days, until an amount equal to the

obligations of the company could be raised. The latter measure after

much deliberation, was preferred, as more in accordance with the increas-

ing confidence in the enterprise; and with the best interests, and honor of
the company represented by your board of directors. A pledge had been
given, and those who subscribed their names to the promissory notes of the

corporation, have now every guaranty, that they will be honored at matu-
rity; and that the road will steadily progress to Columbia. 1

'•

)r The subject of most intricacy and delicacy, one on which the board have
not been able yet to act definitively ; and which was brought, in a series of

resolutions, to the notice of the company at the adjourned meeting at Co-
lumbia in December last, is the real relations of the several class of stock-

holders to the corporation of which they are, or were, in the first instance,

members. The extent of their liabilities or exemptions, and the course

dictated towards those who stand reported on the instalment book as de-

faulters. On this subject as directed, legal advice was taken by my ])rede-

cessor Mr. M'Bee; and, although the opinion of an able counsellor seem*

ed to give uncontrolled legal power over share owners, to the full extent

of their subscription, yet it remained a question of great doubt with a great

majority of the directors, how far it would be expedient, on th<» part of the

company, to resort to a legal enforcement against those disposed to contend.

If there were any doubts of the company's ability to meet ultimately all its

engagements; if there were any misgivings .ns to its pecuniary responsi-

bility, there miijht be an obligation, in justice to third parties; imposed, of

of holding on to every name on the subscription lists, whether willing or

not, as a member of the concern, and as equally liable individually for its

engagements. To attempt, however, to enforce this through the courts of

the country, and to bring the company in hostile array with many, who as-

sert /or/J^i/'w re as a privilege, to be exercised at their option, is a subject of

most doubtful polic\': not enforced by necessity, and not recommended by
the interests of the company, or of those who are still willing to stand by
and preserve their connection with it. That forfeiture, however, is a pen-

alty, which on defiult of a stockholder, may be imposed by the company,
is admitted by all. The charter is not ambiguous on that point—and
whether it should not be applied at once against all those who refuse to

contribute any more, and assert it as a privilege, is strongly recommended
to the consideration of the stockholders—beginning with those who have
paid but two instalments to the road

;
and so on extending the declaration

of forfehure gradually to those who are deficient on the other instalments

until every willing delinquent is separated, as a member, from the corpor-

ators. It may be assumed, however, as a fact, which will be demonstrated

in the result, that no share owner, who has paid three instalments on the

road, and two in bank, will expose his shares to forfeiture.

(To be continued.
>

.'
••

Railway Fares ore most profitable (whether high or low) when they

fill the trains : because you can carry 203 passengers in a train for about

the same expense that you can carry 40. " • ^ '
.. ^ -J- [^vtv-v,?. ^

The question, then, is, how to fill up the trains ; and it is found, by Par-

Jiatnentary inquiry, in Great Britain, that the true way, in every instance,

in various railways, is to put the fare low ; and that the low fare gives the

largest neli income to the road. . . .^ ,
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MANUFAtjWHE OF BRICK. YELLOW DUTCH BRICK.

It may be remembered by Our readers, that some line since we publish-

ed some queries from a correspondent in relation to seasoning timber, and

also to tliie manufacturte of tb^ yellow Dotch brick, formerly imported into

this coijptTy, and of which we yet have tpeciffiens in some ofour old build-

ings in New York. We republish as wicktf this communication as re-

lates to the latter subject, haviag^ sometime since disposed of the former.

" What is the Dutch mode ctf making the little yellow bricks of whicli

the oldest houses of our city are composeiH Is their color owing to

the kind of clay used—tfee mode of burning them—or to both? Are tb«y

very much cothpressed in making, or to what caoUse i.s owing their great

hardr<i8« and durability? Can bricks of such quali^be made in this coun-

try, and what place furnishes clay of proper qualit})^

I -T ake th»?se inquiries partly for obtaining information fot my owti

n^
,
att4 partly ii the hope that th^y may lead others to think of the ssi^

pvnox''*.y of the r>uich Brick* both as a matter of taste, a.s regards color, and

V : !ity, (oi b^h of which, I think, there is little room to doubt.) and

Utua promote tht iJoption of them in place of the crumbling, staring red

^icks of which our cities are SO gcnerallj^ baiif ; and the chief qualities of

which are, hard: to theeye.^and softness under the mellowing hand of

Ticiie.

# Vours, D»»* F****.

^en^iree witfi our correspondent fully in hit preference of the color and

4it*'v good qualities of the Dutch brick so much priied by our anoestors,

v'>'^ although *.part of his query might ensiiylhave been answered we
" r« induced to inquire more fully into the subj' ct, and. having much that

'*'
intertst aa well as use, w^^-^ould not easily condense the infor-

1 obtnine We shall at pr^ent give some account of the mckle of

ofiictijre m Holland, a(nd alsilishow the importance of a more carefoUy
«'

'. ud process^ than is usually followed in the formation ef brick fe« hy;
o7



'.-^•^

287 Report of Ike L. C. and C. Railroad Company?

ore in accordance with the increas-

w ith the best interests, and honor of

cessary to complete the road to Columbia, within the period fixed by the

legislature; your directors had the alternative presented of either suspen-

ding the work, and thereby loosin.!^ what had been done, and forfeiting the

privileges extended to the south- visiern railroad bank; or of throwing^

themselvea, at once, upon the pon le charier ; and of exacting pay-

ments from share owners every si ys, until an amount equal to the

. obligations of the company cooKl raiseil. The latter measure after

much deliberation, was pi^ferr'

. ing confidence in the enterprise

, thexompaay represented by you . t>v.»rd of directors. A pledge had fceen

given, and those who 8ubscribe4 their names tothe promissory notes of the
• corporation, have now every guaranty, that they will be honored at matu-

rity; and that the road will steadily progress to Columbia.

I
The aubject of most intricacy and delicacy, ono oh which the board have

[., not been able yet to act definitively ; and which was brought, in a senes of

resolutions, to the notice ol tht- company at the adjourned meeting at Co-
lumbia in EJecember la«t, is the real relations of the seveial class of stock-

holders to the corporation of which they are, or were, in the £rst instance,

members The extent of tiieir liabilities or exenpjHion*. and the coarse

dictateJ towards ^''>osie who stand reported on the instc. ,t book as de-

faulters. Ou ?.h r'i aa directed, legal advice was tak»« by my prede-

eessOT Mr. M'Bf^ . aad, although the opinion of an able counsellor seem-

ed to give un ilkd legal power over share owners, to the /uU exteot

of their subecfipiiua,. yet it remained a questioo of great doubt with a great

raajoriiy of the directors, haw far jl would be expedient, on th«» part of the

company, to resort to a legal enforcement against those disposed to contend.

If there were any doubts of the company's ability to meet ultimately all its

en<ragements ; if there w<,W any misgivings es to its pecuniary responsi-

bility, there mijj^ht be an oWigation, in justice to ihirti parties; imposed, ol

oCijc^ding on to every name on the subscriptiofi list#, whether willing Oi"

not, as a member of the concern, and as equally liable indiviiual'y for itx

engag^ements. T) nilfrnpt, however, to enforce this tbrongh th*- ciuns of

the country, and to t^g the company in hostile array with m;uy, who ^9-

s^n forfeiture as a pi^ilege. to be exercised at their option, is m subject of

most doubtful policy . not enforced by necessity, and not recooamende'i by

the interests of the caoDp^ny.^^r o( those who are still willir»g to stn

and preserve their coilieciion with it. That forfeiture, however, it

ally, which on dt! •H of a stockholder may be imposed by tharotiipany.

is admitted by a!!. 1 he charter is not ambiguoua ot; that point

—

mu
whether it should not be applied "al once ttcaiosl all those who refuse to

contribute any more, and assert it as a privilege, is stronglv recouimended

to the consideration of the stockholders—r!jh,eginning with t' ose who h:v <

paid but two instalments to ih© road
;
and so on extending ibe declarau'^u

of forfeiture srradually to those who are deficient on the otuer insta Imentis

QDtil every willing delinquent is separated, as a member, f ont tito corpor

ators. It may be assumed, however, as a fact, which will I'fl demonstratKi

in the resujt, thit na share owner, who has paid three instalments mi th

road, and two in bank, will expose his shares to forfeiture.

(To be coniinuwl.)

Railway Faees nre moft profitable (wliether high or low) when tk^**

fill the trains; because you can carry 200 passengers ia a train for ab-

the lame expense that you can carry 40,

The question., then, is, how to fill u|ii^||ic trains ; and it is (bund, by Fmt

jiatqentary inqufjiy, in. Great Britain, that the true way, in every instance,

la various railways, is to pm the fare low ; and that tk$ Uw fare givet th^

largest TUtt income to the road.
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iv V MANUFACTURE OF BRICK. YELLOW DUTCH BRICK.

It may be remembered by our readers, that some time since we publish-

?:ed some queries from a correspondent in relation to seasoning timber, and

./also to the manufacture of the yellow Dutch brick, formerly imported into

this country, jind of which we yet have specimens in some of our old build-

ings in New York. We republish as much of this communication as re-

lates to the latter subject, having sometime since disposed of the former.

- " What is the Dutch mode of making the little yellow bricks of which

the oldest houses of our city are composed? Is their color owing to

the kind of clay used—the mode of burning them—or to both? Are they

very much compressed in making, or to what cause is owing their great

hardness and durability? CJan bricks of such quality be made in this coun-

try, and what place furnishes clay of proper quality ?

*' 1 make these inquiries partly for obtaining information for my own
tise ; and partly in the hope that they may lead others to think of the su-

periority of the Dutch brick, both as a matter of taste, as regards color, and

of durability, (of both of which, I think, there is little room to doubt,) and

thus promote the adoption of them in place of the crumbling, staring red

bricks of which our cities are so generally built ; and the chief qualities of

which are, hardness to the eye, and softness under the mellowing hand of

lime. '}'-" ' ["
'

"•'.^'
'; -.-:-:.;.'.: ' .''.•s-'"-^ .y-.AS-: '-'x."

' /:.^---'-'-
-

' .'^''-v; /--::./ ...'^i^-.Tv-v- Yours, -^y^'X^' D*** F****.

"

We agree with our correspondent fully in his preferenceof the color and

other good qualities of the Dutch brick so much prized by our ancestors,

and although a part of his query might easily have been answered we
were induced to inquire more fully into the subject, and having much that

Xvas of interest as well as use, we could not easily condense the infor-

mation obtained. We shall at present give some account of the mode of

manufacture in Holland, and also show the importance of a more carefully

conducted process than is usually followed in the formation of brick for hy
37
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dralic and other works intended to be more durable than common erec

lions. •'•':..
.

. \ :- ' '

\

In the first place, the yellow brick of Holland is made from clay or mud

scooped up from the bottom of the river Yssel, and probably from other

rivers, or even ditches, through which a moderate current flows allow-

ing of the deposition of this kind of sediment. This clay well tempered is

moulded and bomed in kilns adapted to the use of peat as a fuel. The

peat employed gives out a clear flame of considerable volume, and leaves

but little ashes. The heat is kept up for three or four weeks and about

three weeks more are allowed for the brick to cool before being removed.

Formerly, and we presume even yet, this branch of manufacture was sub-

ject to certain regulations which were well calculated to maintain the su-

periority of the bricks. For instance, the time of operation was limited to

certain seasons in such a manner as to prevent the possibility of damage

by frost in drying.

The harder burnt bricks, called klinker, are partially vitrified, and al-

though not suitable for building, yet from their extreme hardness, are even

yet imported into England fof paving. I',. •• •

In addition to this, we find that the finer bricks used in and near London,

and which are preferred on account of their greyish and more pleasing

color, are made by adding a certain portion. of Thames sand, and some-

times bituminous coal ashes. These bricks, although perhaps not so com-

pact as those made in Holland, are yet durable and strong, yielding a clear

ringinff sound when struck. J-- \ ^

From the above mentioned particulars, we conceive that the means are

furnished for understanding the reason of the peculiar properties of these

bricks, and for imitating them to any required extent in our own country,

and from our own materials. The first thing to be ascertained, is the con-

stitution of the river clay—the Thames sand appearing to impart analogous

properties, and having a somewhat similar origin, may be considered at

the same time. The most obvious advantage of clay found in such situa-

tions, is its superior fineness of grain, for course sand or gravel is a disad-

rantageous addition to brick clay. We have then a mechanical advantage

sufficient to account for the homogenous structure of such bricks. In re-

gard to the chemical composition we unexpectedly met with a case bearing

directly upon this inquiry in Pasley's able work on Lime, Cements, etc.

The information is so much to the purpose that we trust our readers will

bear with us while we enter into detail. Col. Pasley found that an excel-

lent cement might be made by mixing chalk with the blue clay of tht river

Medway. He also found that this clay after exposure to the air became,

first on the outside, and finally throughout, of a brown color, and having

tried the clay thus altered by exposure, by burning it with chalk precisely in

the same manner and in the same proportions as before, he ascertained that

it had lost its excellent qualities. This put him upon examining into the

constitution of the clay and the nature of the gases given out by it in heat-
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)

mg. The result of an analysis by Faraday was that one hundred grains

gave— -"•" ' -
\ Water, ,

) -; 50.9

Sand, V 14.0

< Silica, 14.8 ;

/ Alumina, 10.8

Peroxide of iron, 3.4

Carbonate of lime, 1.5

Fragments of wood, 1.5

Organic matter, 3.1

Finer particles,

t

}

f

100.0

Faraday remarks that the iron, although estimated as peroxide exisH

partly as asulphuret and partly as protoxide. The gases given out by

heating were such as would result from the decomposition of organic mat-

ter and sulphuret of iron. ,- '

• i.

It was suggested to Col. Pasley that the iron might be changed to peroxide

by exposure, and that the addition ofsome organic matter might restore the

clay to its former properties, and such proved to be the case. In fact, the

small quantity of wood, etc., in calcining the mixture did in a measure

produce the same effect, although perhaps not to the extent required for his

purpose. '

Now to make the application of this to the manufacture of brick we

must remark that iron in the state of peroxide, either wholly or partially,

(as it is found after long exposure)] is incapable of forming a fusible com-

pound with the other materials in clay, and these materials without ad-

mixture are incapable of forming a compound of any tenacity unless very

highly heated. But iron, in the state of protoxide forms an easily fusible

compound with the other ingredients of clay, and the presence of a suffi-

cient quantity of wood, coal, resin, or other organic matter, will determine

the conversion of peroxide into protoxide of iron. The finer and more in-

timately this organic matter is mixed with the clay, the more certain will

be its effects and the less injurious will it be to the sound and homogenous

appearance of the brick. In the fine river clay of Holland we have all

these conditions fulfilled—the earthy particles are in a state of great me-

chanical division and mingled with them is a quantity of organic matter as

finely divided. A small proportion of iron is present and when burned

this is all reduced to protoxide which unites with the other constituents of

the clay and forms a sort of slag or semi-vitrification which gives to the

brick a very close and even structure. The length of time allowed for

the burning and cooling, and the nature of the fuel have all a great effect

in perfecting the article.

The English mode of manufacture gives an approximation to the same

result. The Thames sand, exceedingly fine, and charged slightly with

vegetable matter, furnishes the same advantages of minute division and a

.'-'-

r
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favorable condition of at le.ist a part of liie iron. The addition of bitUr

minous coal ashes, which contain a portion of combustible matter, helps tp

reduce more of the iron, while the other portions of the ashes are in no

wise injurious, as they furnish still more earthy matter in a finely divided

state.

As a confirmation of the above mentioned hypothesis, we find that pa-

ving tiles, which are made of a very fine clay well wrought and which is

less refractory than ordinary brick clay, are rather stronger than the best

bricks. In Holland the material for these tiles is also procured from the

alluvial earth of meadows or swampy grounds., , .

It is evident, then, that to perfect the manufacture of brick, we must pay

particular attention to the quality of the earth used, and \v'hen this is not

precisely such as we wish, to improve it by the addition of other'substances.

The mud of rivers, when it contains sufficient clay, is probably the best

material, and when deficient in this ingredient, it will only be necessary to

add a proper quantity of some other stifi'clay of fine texture, and not con-

taining any coarse gravel. In order to imitate the yellow Dutch brick, it

will be found useful, when river clay cannot be procured, to add to the best

material accessible, a quantity of finely divided combustible matter. The

substance best answering this description will be the finest anthracite coal

dust, and we believe this has been used with success. This addition gives

a double advantage—the conditions above named are fulfilled, and the fuel

is not only applied externally, but also is furnished within and throughout

the substance of each brick, ft is also likely that the application of coal

tar, or some similar resinous matter, would have a beneficial effect, where

none but ordinary clay could be procured. The mud accumulated in the

slips of our large cities could hardly be put to a better use than in brick

making. It must be recollected that the presence of salt in quantities, is

supposed to be injurious to brick clay. In the use of such mud or clay

thiis must not be forgotten. - . ^ -, ^j .:. y', ',ryy

The experiments of Col. Pasley furnished us with some excellent trials

of the strength of brick of various qualities compared with other building

materials. In testing the cohesive power of the best cements he found

that with bricks of good or even superior quality, the fracture in nearly

half of the trials took place in the brick, and not in the joint. With infe-

rior brick it was found impossible to carry on the experiment, as the cement

proved the strongest. His testimony as to the cause of the inferiority of the

bricks is so much to the purpose that we give it in his own words. * The
weakest bricks now alluded to were marlehnck of the very same earth as

the strongest of the bricks that we had experimented upon before, made in

the same field and under the superintendance of the same master brick

maker. On examining the fractures of these weak brick it appeared thai

the ingredients, namely, brick earth with a small proportion of chalk to

color it had not been so well mixed as in the others, for small white lumps

of imperfectly ground chalk, were visible in many parts. This defect.
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which was scarcely perceptible in the fractured parts of the strong bricks,

cannot be discovered by merely examining the article." V

We shall conclude with a table compiled from Col. Pasley's experi-

ments, in which the vast range of the resistance of bricks cannot but be re-

marked. For the sake of comparison we add the strength of several other

substances used in building, tried by him.

The prisms experimented upon were two inches square and four inches

long, and were broken down by the application of a knife edge (from which

a scale board was suspended) to the middle of their length. The average

cohesiveness is deduced from the experiments in which the bricks were

subjected to a tearing action in trying the different cements.

Description.

Kentish rag

Yorkshire stone,

Cornish granite,

Portland,

Bath,

Plain tiles,

Paving tiles,

tSuperior, bricks,

flnferior bricks,

Pure chalk, (dry)

An excellent artifi

cial cement.

Another,

Sheerness cement.

Weight of
prisms in

Troy
^ains.

10739
9571
11164
9598
7945

7154

7308

5944

6157
Days old.

^4

Weight
per cu-
bic foot
in lbs.

15

15

165.69

147.67

172.24

148.08

122.58

110.38

112.75

91.T1

94.99

87.

83.

104.

Breaking weight in lbs.

in several successive ex-
periments.

Average: Average
resis- Icohesive-
tance in

i
ness in

lbs. lbs.

29762500
317912801

428613817 5099
3185
2445

219512892 2958
708 694

^ 1006! 1658

} 1189|l225
1073

442
325

599

4581

2887
2808
2682
666

1166

1124

3773
3642
3841
4004
1408

752

329
3:334

490

370

580

3007

1105
473

1337*

1453*

1220*

From the above experiments it appears that the resistance of various

stones etc., in opposition to a breaking force, is not in proportion to their

specific gravity, nor in any direct proportion to their cohesiveness in oppo-

sition to a tearing force. '
"^

. o >
•-i-y-.

For the American Railroad Journal and Mechanics' Magazine. ^
'*'

- "

REMARKS ON THE "LAWS OF TRADE." By C. Ellct, Jr., CivH Engineer.
;•- No. 2. ••:•-:.:-.. •. :;^:^.•.: ^v,v-rv::-.. ,• ;:,:::;^:vrK-;:.>^ .

It was demonstrated in the article published in the preceeding number of

the Journal, chat the aggregate revenue of an improvement, derived from

commodities of heavy burden of which the distribution is uniform, would

be expressed by
. ,r, . .'

* Adhesiveriess to Portland stone, t These bricks were not of inferior quality as com*
monly denominated, but were all selected from the best made- The inferiority and supe-
riority refer solely to strength.

"^^•^:-^^'"1-^"'
f-..
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(A)

and that when this quantity is a maximum e must be equal to <J, or the

charge for toll must be equal to the charge for freight. :, -
\

. ^

If we now make this substitution of 8 for c, in equation (A,) we shall

obtain directly for the value of the maximum revenue,

R^l^"' (B)
12 ^8

'^ The tonnage due to the charge 8 for toll, and the conditions imposed in

the investigation, will be -

^ 2 ^8
(C)

By inspecting these two equations we will perceive that the revenue is

directly proportional to the productiveness of the country, and to ike cube

of the charge for carriage which the commodity will bear ; and that it is

reciprocally proportional to the charge for freight on the line and on the

lateral roads leading to and from it : while the tonnage is directly propor-

tional to the productiveness of the country, and the square of the charge

which the commodity will bear, and reciprocally as the cost of conveyance

on the line and on its lateral branches. , I ^ j:
-.

We may form some estimate from these facts, of the influence exercised

on the tonnage and revenue of public improvements by changes in the

market value of the commodities carried upon them. If, for instance, they

should penetrate a corn-growing district, where the value of corn in market

exceeds the cost of its production, for any given year, 10 cents per bushel;

and while the quantity raised per acre, and the cost of producing it, remain

the same, the market value for the next year be increased 10 cents per bush-

el, then by equations (B) and (C), the revenue will be increased eightfold

and the tonnage four fold.

Again, by comparing the preceeding expressions for the tonnage and re-

venue, we obtain the new equation
,

..

'-
' --

, .
' ^ ,-;•'..," ',• •.-

i-
•
.

"

or, when the toll is properly assessed, the revenue derived from any com-

modity of which the distribution is uniform will be found by multiplying

the whole number of tons transported on the line, by the sixth part of the >.

difference between the market value and cost of production of one ton. <-:

The difficulty of making correct estimates of the prospective revenue of

a projected improvement is fully appreciated ;
but if the aggregate tonnage,

and the charges which the objects expected to be conveyed will respective-

ly bear, be first correctly assumed, the application of the formula will not

mislead in the determination of the revenue. It is the practice of the pa-

trons of new lines to fortify their arguments by such estimates both of the

future tonnage and resources of their favorite schemes ; and in such cases

the formula may be used as a convenient test of the accuracy of their
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conclusions. Let us suppose, for example, that we correctly estimate the

wheat or corn that will pass along the work at 100,000 bushels; and that

we know by experience that this article will bear a charge for carriage,

to and along the line, of 30 cents per bushel. Then, by the equation, the

revenue will be 500,000 cents, or five thousand dollars—and any estimate

exceeding: this sum should be viewed with distrust.

It is important to be able to anticipate what effect will be produced on the

trade and profits of an improvement by deviating from the charge which

we have ascertained to be that which will produce the highest dividend.

It will be readily observed frona the foregoing investigation, that if we ex-

act a greater toll than the charge for freight, both the revenue and tonnage

will be at once reduced; so that our solution furnishes a limit which must

never be exceeded in assessing the toll on the class of commodities now
under consideration. But, while it is very apparent that the charge can

never exceed the value of the freight, without involving a loss of revenue,

it is equally apparent that if it be less than the freight there will be some

compensation for the diminished revenue in the augmented tonnage—and

it might happen that the increased tonnage would be worth more than the

revenue sacrificed to obtain it

To determine this point, and ascertain the effect of such reduction, let us

suppose that instead of atoll just equal to the freight, we establish for the

6
charge but half that amount. In this case c=»^; which value of c being

substituted in equation (A) gives .
V-'.;

for the revenue due to the reduced charge. This value, compared with the

maximum revenue, inequation (B), teaches us that by reducing the toll one

half we suffer a loss of revenue of but 11 per cent. ' •

The tonnage under the reduced charge will be expressed by

which, compared with equation (C), shows that while a reduction of the

toll of 50 per cent, reduces^he revenue J)ut 1 1 per cent, the tonnage is aug-

mented by it 33 per cent. ' ^ ' V
"^^

Now, it will be remembered, that the tonnage is here regarded as pro-

portional to the area of the country by which it is supplied
; and therefore,

in estimating the increase of trade consequent on any reduction of the

charges, we estimate only that portion which is due to the increased area

of country drained by the work; while the increased quantity furnished

by a given area in consequence of the increase of the profits of the pro-

ducer, are not reached by the computation. .,'\. :. .V -

That an augmentation of price will have the effect of increasing the'

exports from a given area, more or less, cannot be doubted ; and we are

therefore to regard 33 per cent, as the minimum limit of the increase of

..•;•:"<" i'i.»r'
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freight to be anticipated from the assumed reduction of the toll, and 1 1 per

cent, as the maximum limit of the simultaneous diminution of the revenue

—limits which will never be attained. We are justified, therefore, in com-

ing to the conclusion that by reducing the toll one half, the freight will be

increased more than one-third, and the revenue will be reduced less than

one-ninth, of their previous values. In fact the augmentation of the ton-

nage will be very important, and the loss in tolls, scarcely, if at all, percep-

tible. We may conclude from these facts, how very essential it is, where

an uniform charge is adopted—a practice, however, which cannot be too

highly deprecated—to make that charge on all commodities which escape

the competition of rival works, exceedingly low. On long canals, where

the average freight will be about 12 mills per ton per mile, the charges

on nearly all the produce of the mines, fields and forests ought not to ex-

ceed 6, or at most 7 mills. ,

To the Editors of the American Railroad Journal and Mechanics' Magazine.

Gentlemen :—In looking over your valuable Journal of Sept. 1st 1840,

page 154, this morning, we noticed for the first time, the following "we
find it recorded that one of Mr. Norris' engines drew over the Philadel-

phia and Reading road, 54 miles, at the rate of ten miles per hoar, 101 cars,

containing a nett load of 323 tons exclusive of cars and tender." As but

in one instance has there been a train of 101 cars drawn over the road

above mentioned, we think your statement ment to refer to an engine made

by us, for the Philadelphia and Reading railroad Co., which in February

last, drew over the road just mentioned a train of 101 loaded cars; the

gross weight being 423 tons, of 2240 lbs. not including engine or tender :

the nett weight of freight being 2681 tons, of 2240 lbs. This is much the

largest load that has ever been conveyed over the Philadelphia and Reading

road by a single engine, and when the weight of the engine is taken into

consideration, being but 24,660 lbs. whole weight in running order, with

full complement of fuel (anthracite) and water; on driving wheels 18,260

lbs. The performance may be looked upon as extraordinary.

Enclosed we send you the statement of Mr. G. N. Nicolls, furnished for

publication in the Jour. Frank. Inst., at the time the above load was drawn,

which gives a detailed account of the performance, which we respectfully

ask voti to insert, in connection with what we have written above.

Very respectfully, -

Eastwick & Harrison.
Philadelphia, Nov. 2d, 1840. .

• ;.
V- * .1 o^'d-

STATEMENT OF THE PERFORMANCE OF THE LOCOMOTIVE ENGINE
^

" GOWAN AND MARX," BUILT BY MESSRS. EASTWICK AND HARRISON,

i : PHILADKLPHIA, ON THE PHILADELPHIA AND READING RAILROAD,
WITH A TRAIN OF ONE HUNDRED AND ONE LOADED CARS. FEE-

y RUARY 20th, 1840.

Gross weight of train, including cars and freight, but not including en'
cine or tender, 423 tons of 2240 lbs. -r^ "i-'L

-'•',•:' .• > :. • . ' r • - • ;.''•,
-

'
. . ;

• •, .
• -. •<•: • -. .,- .V ;

•••
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• Net weight of freight, 268^ tons of 2240 lbs. J - r '^ /; :; ; i^l^ V >

The freight consisted of—2002 barrels of flour, 82 do. whiskey, 459
kegs of nails, 19 tons bar iron, 22 hhds. meal, 5 do. whiskey, 4 do oil, and
eundry other articles, making a total of 268^ tons.

Distance from Reading to the foot of the inclined plane on the Colum-
bia railroad, 54^ miles. Running time of the engine with train, five hours
thirty-three minutes

;
rate 9.82 miles per hour. Coal consumed, red ash

anthracite, from Schuylkill county, 5600 lbs. Water evaporated, 2774
gallons. ''^:

:. •;>::=;:': ;^^^.:--.>v: /:^ii:ff^r^Syi^'k^''^^'^^ ^:•^^.^%v'.y.^:;

Grades of road.—The total fall from Reading to the point where the

train was stopped near the Columbia railroad, is 214.5 feet, being an aver-

age fall of 3.94 feet per mile. There is no ascending grade from Read-
ing to the Columbia railroad, with the exception of about 2100 feet at its

lower termination, graded at 26.4 feet per mile, upon which grade the train

was stopped; the other grades vary from 19 to 15 feet per milej there are
only three miles graded at 18 feet and one at 19 feet per mile.

The total length ofdead level line from Reading to the Columbia rail-

.

road is 27 miles and 4200 feet ; of this the longest level is 9 miles and 500
feet long, between Norristown and the inclined plane ; the others, vary
from 1550 to 4 miles and 1600 feet in length.

State of the tfack.- -Owing to the frost coming out of the ground at this
'

season, the track was in worse order than at any other time of the year;
this, however, did not materially aflfectthe performance of the engine, as

the embankments were all in nearly as good order as at other times ; and
at comparatively few points in the deep cut, was the track sufficiently out

otline or level to oflfer increased resistance to the train.

The superstructure of the road consists of a T rail, 45 lbs. to the yard,*

laid upon sills 7 feet long and 7 by 8 inches square, 3 feet 1^ inches apart

from centre to centre, and laid on broken stone.

State of the rails.—For the first twenty miles the rails were in very

bad order, the morning was cloudy, and a fog of the previous night had
lefl sufficient moisture on the surface of the rails to diminish considerably

the adhesion of the engine; for the remainder of the distance the weather

was clear, and the rails in good order.

Working of the engine.—On three different occasions the engine start-

ed the whole train on a dead level, and when on a dry rail, without the

wheels slipping.

The steam ranged from 80 lbs. to 130 lbs. per square inch, to which
latter pressure the safety valve was screwed down.^r'^^^It > ::i V :

The draught of the engine was created by the escape steam passing into^jsr

and from, a tubed exhaust box—no other draught was used while running

;

at the water stations, " Reilly's patent fan" was used when fresh coal wap. ,

thrown on the fire, but at no other time. <^

The speed of the train was noted when passing through some curves of

819 feet radius on the 9 mile level, and found to be 9.8 miles per hour ; on
a straight line on the same level, the engine attained a speed of 10.5 miles

per hour.
~ :..-:

So little was the engine affected by her performance on the 20th, that on
the 23d she drew, on her return trip, 88 burden cars, 9 of which were
loaded, and a locomotive engine, making a gross weight of 163 tons of

2240 lbs., not including engine or tender, up a grade of 18.4 feet per mile.

The train had a strong head wind against it during the whole trip, which
owing to its length, 1206 feet, was sensibly felt at some exposed points of

ihe road, and must have proportionably affected the power of the engine.

Weight and dimensions of the engine, " Gowan and Marx."—Weight
38
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1

when empty 21,640 lbs. In running order, with fuel and water, 24,660
lbs,, on four driving wheels in running order, or with water, fuel and two
men, 18,260 lbs. Cylinders 12^ by 16 inch stroke; 8 wheels, 4 of which
are driving wheels, coupled, 3 feet 4 inches diameter ; truck wheels 2 feet

6 inches diameter.

The weight of the burden cars averaged from 1.5 to 1.65 tons, of 2240
lbs. each; they were all 4 wheeled—wheels 3 feet diameter, and 4 feet 6
inches apart from centre to centre. ? ' ^ • ^^ ; :;v }: v^ ;/^;:«M>:«?<r ^

The above performance of an 1 1 ton engine, is believed to exceed any
on record in this or any other country. •. v v i-

' G. N. NicoLts,
Superintendant transportation, Philad. and Reading R. R.

Reading, Feb. 24, 1840.
'- r

/ '

English Engines.—We find the following performance in a late £n-

glish paper:

—

•
'

' ^ ^« .^
" A long train.—On Sunday morning last sixty-two carriages, contain-

ing 3200 passengers, and drawn hy four engines, left the Leeds station for

Sheffiield, and who returned again the same day—a distance of about 68
miles. This exceeds the other famous train which left Nottingham, a few
days before, for Leicester, and which consisted of 57 carriages and nearly

3000 passengers, drawn by four engines." ,; 1 v^ ^^ *
;. ; i^

How does this compare with the load drawn by the American engine on

the Philadelphia and Reading railroad, at the rate of 10 miles per hour,

allowing 150 pounds as the average rate of each passenger. One of East>

wick & Harrison's engines drew after it on the 20th of Feb. last, in a train

of 101 cars! 423 tons gross, or 268J tons nett, at 2240 lbs to the ton, equal

to 611,520 lbs. or 4,076 passengers.

On the Boston and Worcester railroad, where there are grades exceed-

ing 30 feet to the mile, we find that one of Norris' engines drew the enor-

mous load of 150 tons nett, equal to 2000 passengers. >
y

Western Railroad. —England.—We perceive that thrs road hasr

been in partial oj)eration for two years and three months. During this pe-

riod, the locomotive engines have traversed 29,000,000 of miles, and have

carried 1,520,000 passengers, without a single accident. This road has a

width of track of seven feet.

RAILROADS IN THE UNITED STATES.—By Chevalief Dc Gerstner.

^
^'' '' •"'

• (Continued from p. 281.) - "'
' •- ^-fcH^'?:.

RAILROADS IN VIRGINIA, NORTH CAROLINA, SOUTH CAROLINA, GEOR-
GIA, AND FLORIDA.

The jailroads in these States are nearly all of a light and cheap con-

struction. They traverse sections of country only very thinly settled yet,

and therefore command a very small traffic in the transportation of passen-

gers as well as merchandise. It is, however, a particular advantage

to these railroads that they form a better system than those in the other

States, being nearly all connected togfether, and forming a great thorough-

fare through a large portion of the Union ;
wherefore they are used by the
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travellers from the north and north-west to the south and south-west, as also

for the conveyance of the great southern mail. A continuous uninterrupt-

ed line of railroad, now exists from Fredericksburg in Virginia, to Wil-
mington, North Carolina, in the one, and to Raleigh, North Carolina, in

the other direction ; the former having a length of 304, the latter of 227^
miles. Within a short period, other lines of similar length will be com-
pleted.

The railroads in Virginia have all wooden superstructures with flat iron

bars of small dimensions (generally i inch in thickness.) Their grades,

however, are very moderate, the country being favorable for their location.

The State government has taken an active part in the promotion of rail-

roads in Virginia, by subscribing for two-fifths of the stock of all works, as

soon as the other three-fifths were subscribed by private individuals.

The State of North Carolina has now two extensive railroads in opera-

tion, one of which forms the longest line of railroad as yet completed by a
single company in the United States. The same railroad has an uninter-

rupted straight line of 47 miles in length. The width of track of the rail-

roads in this State, as well as in the State of Virginia, is 4 feet 81 inches.

South Carolina was in possession of one of the earliest railroads in

America; but although this was completed in 1833, no other railroad has

been undertaken, except the branch to Columbia, which forms the first sec-

tion of the intended Louisville, Cinninnati and Charleston railroad.

The Railroads in Georgia^ though but lately commenced, are begin-

ning to class among the most extensive and important. When completed
they will form a system by which the whole State must be benefited. One
railroad is constructed by the State, the other lines were undertaken by pri-

vate companies, to whom banking privileges are granted, in order better to

enable them to raise the necessary capital, as also to realize a larger profit

by the assistance of banking operations. The railroads are substantially

built, partly with plate rails, and partly with heavy T rail.

The Teritory of Florida, wilh its small population, is not devoid of rail-

roads; they are confined, however, to the western section of the country,

where now three railroads with an aggregate length of 60 miles are in op-

eration. They were constructed by private companies. A fourth railroad

extending into the State of Alabama, has been commenced, but the works
on it are at present suspended.

The railroads in Georgia, South Carolina and Florida, have all a clear

width of track of five feet.

The following list of the railroads in the five States enumerated, has been
compiled from data collacted during the summer of 1 839. Corrections have
been made concerning those works which have since been progressing, so

that this table represents the different works in the state they were in at the

close of the year 1839.

The number of locomotives in use upon 994 miles of railroads is only

102, being at an average one locomotive engine for every 9f miles of rail-

road, a circumstance which serves to indicate comparatively small trafic

upon these roads. But the last column in this table at the same time shows
that the cost of the construction of these railroads is samller in proportion,

so that a moderate income will suffice to give a good interest on the capital

invested. It must also be remarked that the charges for transportation are

higher in the southern than in the northern States.

The average cost per mile of all the 23 railroads when completed, will

be $15,644, according to the estimates of the Engineers, which in some
cases may be exceeded ; but even if a sufficient allowance be made for this,

the average cost per mile will not rise over $16,000. ^-^^ r^v^ ' :-^
'^*
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302 Steam. Engines. /\ ?3^

ON THE EFFECTIVE POWER OF THE HIGH PRESSURE EXPANSIVE CON-
DENSING ENGINES IN USE AT SOME OF THE CORNISH MINES. By

^ Thomas Wicksteed, M. Inst. C. E.

I am induced to address you again* upon the subject of the engines used
in the mines in Cornwall, from the very kind manner in which you receiv-

ed my last paper. - '
:

'^
! './^i.\- '-'-' ''\:' < .r"^- •^:- -r^

I have been lately into Cornwall, having been Instructed by the direc-

tors of the East London water works company to proceed there for the pur-

pose of examining an engine that was to be disposed of by the East Corn-
wall silver mining company, with a view of purchasing it for the compa-
ny's works at Old Ford. The result was, that the engine, w^hose cylinder

was 80 inches in diameter, was purchased, and is now being removed to

London, and I expect that by this time next year, it will be at work here.

While in Cornwall, 1 was very desirous of making such a trial of one
of the engines as might be satisfactory to the London engineers, and trust

that I have succeeded in my object.

I received permission to make a trial of the engine upon the Holmbush
mines near Callington, and beg to give you the following detailed account

thereof

The diameter of the cylinder was fifty inches ; the sizes of the pumps or

"boxes" as they are termed in Cornwall, and the height of the lifts are as

follows: \\z. '"-.. jC :
. V r . .

^ '•

Fath. ft. in.

Tye lift. 42 2 6 Diameter of pump, 11 inches.

Rose lift, 37' 5 6 Ditto. 11 "

' Bottom lift, 8 5 6 Ditto. 10 "

The chief points to which my attention was directed, were the quantity of

coals consumed, and the actual quantity of water lifted. T
'

, I saw 94 lbs. (a Cornish bushel) of coals weighed, and had the stoke

hole cleared, and the coal bins and stoke hole doors sealed ; and in addi-

iion to these precautions, besides my own observation, I had one of my
young men stationed in the boiler-house during the time of trial, so that I

am quite satisfied that no more than 94 lbs. coals were used.

Before the trial I ascertained exactly the length of the pump stroke,

which was eight feet one inch, and caused the engine to work slowly that

I might have sufficient time to measure the quantity of water delivered per

stroke. The water was delivered into a wooden cistern, with a valve to let

the water out when I had measured it. Finding that six separate measure-

ments produced as nearly as possible the same result, the greatest variation

being 2 percent., I then weighed the quantity of water delivered by each
stroke, and found it to be equal to 285 /^ lbs. I had a rod made the exact

length of the stroke, namely, 8 feet 1 inch, and during the trial measured
the stroke frequently ; it varied from 8 feet 1 inch to 8 feet 2 inches.

I have in my calculations taken the shortest length.
; 'v-

The diameters of the pumps, and the exact heights of the lifts, were ta-

ken very carefully. — .^. • -x-i. •
, V- -•' i

,'
f

. -. j^ :. -i:

TRIAL.

The fire under the b6iler was worked down as low as could be without

stopping the engine. The pressure of steam was 40 lbs. per square inch

in the boiler, I took the counter and the time, and then started the en-

gine. At the end of 2i hours the fire was lowering, and the speed of

the engine reducing, and it was necessary to have more fuel. The 94 lbs.

of coal having been consumed, the engine was then stopped, and the coun-

* For previous communication see vol. l, of Transactions, as published in this Journal*
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ter agfain taken. It had made 672 strokes, or very nearly 5 strokes per

minute. The weight of water raised was (285.6 lbs. x 672 strokes=) 191,-

833.2 lbs. ; the height to which it was raised (was 42 fath. 2 ft. 6 in. + 37
fath. 5 ft. 6 in. + 8 fath. 5 ft. 6 in.= ) 535 ft. 6 in. the weight multiplied by
the height in feet is equal to 102,721,323 lbs. of water lifted one foot high
with 94 lbs of coals. ; v . :\ -

:^. . :-
: r: :. •-.:ir

. This result, however, although it shows how much water was actually

raised to the surface, does not show the duty of the engine, for although, in

consequence of leaks and defective valves the quantity raised is not so great

as it would be were it possible to have every part perfect, nevertheless, the

engine has to raise the quantity due to the areas of the pumps, multiplied

by the length of the stroke, under the pressure due to to the columns of

water equal in height to the lifts, notwithstanding that in consequence of

the defects mentioned, the whole quantity may not reach the surface
;

the

fair mode, therefore, of calculating the duty of the engine, during the trial,

would be as follows :

—

\ - ;. : >^; < -;

Weight of column of water 1 1 inches diameter, and 42 fath. 2 ft. lbs.

6 in., or 254.5 feet in height, :
;

10,498

Ditto. Ditto. 1 1 inches diameter, and 37 fath.

5 ft. 6 in., or 227.5 feet in height
'

9,384

Ditto. Ditto. 10 inches diameter, and 8 fath.

5 ft. 6 in., or 53.5 feet in height, 1,824

Load upon engine, - - .' 21,706

21,706X672 strokes X stroke 8yV feet= 117,906,992 lbs. weight lifted

one foot high with 94 lbs. coals.

From the foregoing it will be seen that 191,823 lbs. of water, were rais-

ed 535 feet 6 inches high with the expenditure of 94 lbs. of coals and that

the duty of the engine was equal to nearly 118 millions of pounds raised

one foot high. I should observe, that the engine had not been overhauled,

or any thing done to it to prepare for the trial, which was not determined

upon (as regarded the engine upon which the trial was to be made,) until

the previous day. The boiler and flues had not been cleaned for eleven

months. My object was to prove what could be done by an engine work-
ed upon the expansive principle, and I therefore considered that a trial for

two hours would prove the capability of the engine, although, most proba-

bly, the average duty of the engine for twelve months would not be so

great as it was for the short time that it was under trial. I am perfectly

satisfied the trial was a fair one. ^ Vs ; v v:.^.; .

3 I was not able to ascertain what the pressure of steam was when it first

entered the cylinder, having no indicator with me; but the engineer, Mr.
West, stated that the steam was wire drawn and reduced from 40 lbs. above
the atmosphere, which was the pressure in the boiler, to 30 lbs. above the

atmosphere upon entering the cylinder.

The steam was cut oflfat one-sixth the stroke. The steam in the jacket

round the cylinder communicates directly with the boiler, and radiation is

completely prevented, by the casing round the jacket ; consequently a high
temperature is preserved, which is absolutely necessary to obtain the full

efTect from the expansive force of the steam.

The following will show what effect could have been produced by the

steam power, provided the engine and pump gear had worked without fric-

tion.

Pressure of steam when first admitted into the cylinder (30 lbs. + 14,75
lbs.— 1.5 lbs. deducted for imperfect vacuum)= 43.25 lbs.
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For I of the stroke, the pressure was
When the piston had made f of its stroke the pre-

sure was reduced to .' \ .
•'

' '

Ditto. *
.

•

. ; I
Ditto. \ i /
Ditto. . f
Ditto. f

Ibe.

43.250 per square inch.

21.625

14.416

10.812

8.650

7.208

6)105.961

17.66 lbs. i^

1963.5 square inches*

17.66 lbs. V- v-

672 • 1
•:

'

^- :;:'

Mean pressure of steam

The area of cylinder was
Mean pressure of steam per square inch,

Number of strokes, . „

Lengthof stroke in cylinder (being one foot longer

, than in shaft) 9 ft. 1 in. / ;

Power of steam 1963.5 sq. fn. x 17.66 lbs. per sq. in. X 672 strokes X
9_i_, length of stroke, =211,658,702 lbs. raised 1 foot high with 94 lbs. of

coals ; now as the effect produced was 1 17,906,92, the friction of the ma-
chinery was eqnaf to 93,751,710 lbs. raised 1 foot high, or about 7^ lbs.

pressure per square inch. As the friction of a water-works pumping en-

gine is about 5f lbs. per square inch, it may be safely inferred, that an en-

gine when working upon the expansive principle at a water-works will do
more work than it does in the mines; to tho^se who have seen the heavy
pump rods, balance bobs, &c., attached to a mining engine, it will appear
very evident.

In the observations I have had opportunities of making, 1 am very well

satisfied that the engine I am about to erect at the East London water

works will do a duty equal to at least 120 millions.

As it had been observed that the expansive principle would not answer
for rotary or double engines, I was induced to make some observations up-

on a double engine »vorking the stamps for breaking the copper ores at the

Tincroft mines, and I beg leave to give you the details. . . ;.
^

i ,, The diameter of cylinder, r. ; ;'. ]:
^.- 36 inches •-'

}
-^ Length of stroke, : • '

; 9 feet. \ y >/

I / .;/ Length of crank, ^ 3 feet 6 inches. ' •

1- * V Steam was cut off in down stroke at v |ths.

Ditto up stroke at -, ^rd.

Number of strokes per minute, 10

The engine worked with a very equal velocity, in fact there appeared

no irregularity whatever in the motion ; Captain Paul, the agent of the

mine allowed me to examine the coal accounts, from which it appeared,

that Jhe average consumption of coals for the engine was 30 bushel for 24
hours. ,

*

The engine was working— 1st, a set of stamps: 2d, a pump; 3rd a

crushing machine; and 4th, atrunking machine. The last two pieces of

machinery had lately been added, and previous to this increase of machin-

ery, it appeared from the books, that the consumption of coals was equalj

to 27 bushels, of 93 lbs. each, in 24 hours.

The stamping machinery worked 48 lifters; to ascertain the weight of

them, I examined an account showing the weight of 26 of the cast iron

heads when new, and found the average weight to be 3 cwt. 12 lbs. each,

these are used until the weight by wear is reduced to 1 cwt. 2 qrs., the

average weight will therefore be (3 cwt. I2lbs.+ lcwt. 2qrs.-f-2=)

- \-



'-^i^\, Steam Engines. '

v' .
•;;;--"^.',-' .'.':. 105

ft cwt. 1 qr. 6 lbs. The weight of the wood work of the lifter, the iron

straps, washers, etc., 1 found by trial to be 1 cwt. 3 qrs. 24 lbs., making the

total average weight of the lifter and head (2 cwt. I qr. 6 lbs.+ 1 cwt. 3
qrs. 24 lbs.=) 4 cwt. 1 qr. 2 lbs. or 478 lbs. The average height the

stamps were lifted was 10 inches, and the 48 stamps were lifted 5 times per
stroke. ..: •.;•-:,, /,..,,;-.,;; .'-..;,...• v '^'?^ -

The following calculations will show the duty performed by the stamp-

ing engine.

48 lifters x 478 lbs. x 0.833 feet, height lifted, X 5 times per stroke x 10
'

strokes per minute, X 60 minutes per hoar, x 24 hofirs per di(^ 1,376,089,-

344 lbs. lifted one foot high in 24 hours. :
' N = i;-

The diameter of the pump was . ' 14 inches, or 1.069 sq. ft, area
- Length of stroke, ;, - r?, 6feet, ; ; -f ^^'

. .

Stoke per minute. 10 ?^4> iv £ .

V^ A Lift,
,

26 feet.

Duty performed 1.069 sq. ft. x 6 ft. x 62^ lbs. per cubic ft., X 26 ft. lift X
10 strokes per minute, X 60 minutes X 24 hours =150,087,600 lbs. raised

one foot high in the 24 hours.

DUTY OF ENGINE.
"'•'"' ''""'-''•'-'"" ''"

1,376,089,344+ 150,087,600-^27 bushels=56,525,072 lbs. lifted one foot

high, with a bushel or 93 lbs. of coals. ;;-;^^^;/;v;,' r| ; ,: -

The single engine at the Holmbush mine, wasy during the time of my

-

experiment, doing the work of 26.48 horses
;
thus the experiment lasted 2J

hours, or 135 minutes x 33,000 lbs., lifted 1 foot=4,355,000 lbs., which:
would be lifted 1 foot high by the exertion of 1 horse's power in 2} hours.

117,906,992 lbs., -r 4.455,03.)=25.48 horses'power. The coals consumed
were equal to 94 lbs. or (94 lbs. -H 26.48 horses' power^2.25 hours)= 1.57y

lbs. ofcoals per horse's power per hour. The coals used by one of the pump-
ing engines at Old Ford in an experiment lasting 1 hour, tried upon the

18th of February 1835, were equal to 4.82 lbs. per hour, per horse's pow-:
er, or three times the consumption of the Cornish engine, notwithstanding

the e.xtra friction in a mining engine.

The double engine at the Tincroft mines was doing the work of 32.11 : V
horses; thus 33,000x60 minutes x 24 hours=47,520,000 lbs. lifted 1 foot •

^
^

high by the exertion of one horse'a power during 24 hours. The engine "

i

lifted 1^526,176,944 lbs. I foot high in the 24 hours; 1,526,17,6944^ > J^

47,520,000=32.1 1 horses' power. The coals consumed were 27 bushels
'

of93 lbs. each, or 2511 lbs. -r-24== 104.62 lbs. per hour-r32.1l horses*

power=3.25 lbs. of coals per hour per horse's power.
.; . r

Mr. Farey, in his valuable treatise on the steam engine, states at page
488, that a rotary or double engine of Bolton and Watt's construction, will

require 10^ lbs. of coals per hour per horse's power, or three times the con*

sumption of the Tincroft double engine.

The following tables may prove interesting; the first is a chronological

table exhibitinjT the gradual improvement of the steam engine in the course

of 66 years; (the first dates and quantities have been given to me by Mr. ^-V.

John Taylor ;) the second exhibits the average duty performed by the en-

gines in Cornwall in 1835 and 1836, including old and new engines and
all sizes. X'

Mr. John Taylor, an authority that cannot be disputed, stated, in a lec-

ture delivered by him to the members of the Society of Arts, that in 1829
he procured authentic accounts, from the consolidated mines, of coals pur-

chased and used in 1799 and also in 1828; from Wheal Alfred mines of
the coals purchased and used in 1816 and in 1825; from Wheal Towan
min s of the coals purchased in 1814 and 1826; from Dolcoath mines of

39
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the coals purchased and used in 1807 and 1817; and the result of hiscaf'

eulations, when comparing the depth of the mines at the different periods,

the water raised, and the coals consumed showed, a saving upon the books
of the mines proportionate to the improvements staled to hare been made
during these periods in the working of the engines. . .

TABLE NO. 1.

Date.
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I cannot conclude this paper without acknowledging the great attention

I received from the intelligent engineers and captains ofthe mines in Corn-

wall, whom I found, as in my former visit, most anxious to give every fa-

cility to those parties who visit the country for the purpose of obtaining in-

formation ; and notwithstanding their own thorough conviction of the ad-

vantages of the system they adopt, and of the truth ofthe statements made
in the monthly reports, they were in everj' instance most desirous of re-

moving the doubts that others might have, by permitting any trials to be

made, and by most readily and openly giving any information itaX

might be required. '-''^.]

* V Thomas Wicksteed. ^
,.:^:01d Ford, August 7, 1837. i ': •
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FOURTH ANNUAL REPORT OF THE PRESIDENT AND DIRECTORS TO THB
; ;> ;8T0CKH0LDERS OF THE L. C. AND C. RAILROAD COMPANY.

•\ ,;.-. (Continued from p. 287.) ' i:r..'^-'(^^^^'-:'^^i:-^-:.i:^- l:^

.

. \^ To those, however, who are reported as defaulters, but who are still most
willing co-partners of the concern ; who retain a confidence in the enter-

prise, and who value the interest they have in it, but who under circumstan-

ces unavoidable, and little anticipated, have not been able to meet punctual-

ly their engagements, the direction have felt under very great embarrass-
- ment how to proceed. Not insensible to the peculiar pressure ofthe money
crisis, a pressure which strongly recommended (but for the binding obliga-

tion of engagements previously entered into by the' company,) entire sus-

pension of all work, until encouraged by more favorable times, measures
of indulgence have been extended, as the advertisement of the secretary

: and treasurer, will show, to all those who will give their obligations by
notes or bonds, where it is not convenient to pay immediately in cash ; and
the period of final settlement is now limited to the 15th of February next.

The question is open for action on this subject, and the president and board

of directors feeling sensibly the responsibilities connected with it, would
refer to some declaration from the stockholders, the proceedings to be had

-against all those who at the time specified, may still appear as delinquents

;; in the subscription book. It should be remembered however, that there is

a class of stockholders, who embarked most liberally in the enterprise,

who yielded probably to those appeals made on the occasion, and to which

_ few were insensible; who more sanguine, and more confident possibly

'than others, could not forsee that reaction in the monetary affairs of the
~. country, which has surprised every one ; and who periled much, with the

'.prospect now of losing all, who may merit some consideration. Plans
have been proposed by which it was thought the measure of protection

could be extended to them, and as one of these did receive the favorable

consideration of both the local board of the road, and the board of direct-

ors for the bank, it is submitted, in the accompanying programme, for any
action the stockholders may think proper to recommend.

It may be here stated that there are no circumstances operating more
prejudicially on the value of the stock of the company, (and with its de-

preciation in the market is unavoidably effected both at home and abroad,

the credit of the company.) than the undefined relations of the supposed

stockholders, and the uncertainty ^« to the number of legitimate bona fide
share owners ; those who acknowledge their obligations, feel an undimin-
ished interest in the concern, and who through good, and through evil re-

port, are still willing to endorse or stand by it. The most important, and
salutary measure of the company, would be the removinij, as speedily at
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possible, all doubts on this subject ; and if even alTected at the seemingr con-

eession of a portion of the more fortunate stockholders, they will reap the

advantage in the enhanced value, which, by the diminution of the number t

of shares, will be given to those retained. '

In pursuance of the spirit of the resolution introduced by Mr. Woodfin,
the secretary and treasurer, has been instructed to keep the funds of the dif-

ferent states, so far as collected and reported to him, separate and distinct

;

appropriating to the construction of the road to Columbia, the funds only
collected from the South Carolina subscribers. By resolution of the board

of directors, the president of the branch of the south western railroad bank,

at KnoxTille, was constituted the agent of this company to receive the mon-
ies paid, and the bonds and interest thereon, of the Tennessee state sub-

scription; and an arrangement was effected with the mother bank at

Charleston, for the allowing of an annual interest on a deposite of the same*

at the rate of four per cent, per annum. The whole to remain as an accu,

mulating fund, for the benefit of the road; and to be applied on its con-

struction, when it shall be deemed advisable to commence operations with-

in the limit of that state.

With regard to Kentucky, there has been no action on this subject. If

any collections have been made from the subscribers in that state, the

amount must remain unreported, in the hands of the commissioners. Mr.

Woodfin's resolutions, however, were limited to the state of North Caroli-.

na, and if intended to be extended, as in justice they should, to the individ*

uals in the other states, parties to the concern, it is incomplete, and particu-

larly in relation to the disposition of the notes; the resolution being silent

as to whether they should remain deposited with the directors in that state,

or with the treasurer of the company. Without the latter, or some evidence

which may be recognised by the officers of the bank as an authorised pay-

ment, or security of payment on instalments on the road, the North Caroli-

na stockholders, with those of the other states, under a resolution of the

bank, may be embarrassed in the collection of dividends on their bank
stock.

A separate statement of the expenditures in each state is likewise directed

to be kept, and made chargeable against the state funds respectively. As
yet no expenditures have been made beyond the state of South-Carolina,

but for surveys ; the engineer, therefore, has been instructed to apportion

accordingly, the sums expended by that department in each state, to be

charged hereafter against the sections of road within the limits of the

same.

The relations of mutual confidence existing between the company, and

their bankers in London, and which had been temporarily interrupted, by

a misunderstanding of the obligations supposed to have been imposed by
the agreement made with them and our ogent, as explained in the report

made by Mr. King, has been restored by the polite intervention of Messrs.

:

Baring, Brothers & Co., to whom, with the consent of both parties, the

points of disagreement had been referred. Though your board has most

cordially acquiesced in the opinions of that most respectable umpire yet

the fact is not to be disguised, that the depreciation, at which a portion of

the second million of the South Carolina loan was sold, together with the

incidental expenses for negotiation, &c., must result in a loss to the company
chargeable on the cost of our enterprise. As it was apparent however, that

the depreciation of American stocks in the European market, and by which

this company had been a sufferer, originated full as much in distrust, from

the non-compliance on the part ofsome of the States with their obligations,

BS from the sudden and unexpected revulsion in trade, the earliest measures
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were taken to remit from the proceeds of the Hamburg road, the amount
necessary to liquidate the semi-annal interest on the bonds negotiated up to

the 1st of July last; and to show, from copies of the semi-annual reports on
that road transmitted, the pledge which has been made for the faithful per-

formance, on the part of this Company, of the liabilities contracted in its

behalf by the state of South Carolina. It affords us pleasure to state that

this prompt action, has not been without its salutary influence; and that

while Messrs. McKillop, Dent <& Co., have extended every indulgence for

the advances made on the drafts of this company, predicated as it appears

by mistake on a deposit of state stocks, they have contmued to act with lib-

erality in not forcing sales, but in disposing of the bonds in small amounts
as a demand in the market was created

,
and at rates which will compare

with the most favored stocks of the same description in the London mar-
ket. Their demand against the company is thus gradually diminishing,

and as the amount of bonds in deposit, exceed even at a great depreciation,

the sum for which they are in advance, there will be no necessity it is hop-

ed for the diverting of any other fund to the extinguishment of that portion

of this company's existing liabilities abroad. • :-> -- • '
i

, '•

The committee appointed to consider the communication of Mr. Traut-

wine, have stated verbally to the directors, that the action of the legislature

of Tennessee, at its last session, preclude the necessity of any report on the

subject referred to them. A deputation however, from Tennessee, have
submitted a memorial, embracing the same objects, and which will require

a response from this company at this annual meeting. ^' ''%^^^ /; iH-i-^ *^"

' "' ' ROAD TO COLUMBIA. -^ -V — -«..

The report of the resident Engineer on the operations on the road, as far

as Columbia, affords the requisite information as to its progress, probable

cost, &c. From the Tabular statement accompanying the Report, and
w^h has been prepared with great care, we collect the following facts:

That the entire cost of the road between Branchville and Columbia, when
completed, will not fall short of the sum of $1,816,724 8.

Thus explained in detail

:

, u, .!--; "^^

Value of embankments, masonry and other ^ ^ -/^^ J ^
" ^^

«. . work done, and materials which have
been furnished and paid for, v-:-_--:^y:^-^.-,-\

Value of the same finished and furnished

. but not paid for, and held in reserve as

; security,

, /.Value of embankments and other work
t^yet to 1)6 done, and materials to be fur-

:^iiished, iron rails, &c. ^j -•';.^:-

Engineering instruments, office expenses,

&c. paid for, >^ =, ..;::. : ;;

Contingencies, - '^-
i'^]''' ['K:'' ':'./ J

'

K-'

S926,688 08
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company will find that two millions is not too large a sum to appropriate

from their capital, as the uroportion necessary to complete the road as far

as Columbia. The most intricate and heaviest work on the road, along"

the entire line from Columbia to Branchville, a distance of 66 miles, had
been put nii ler contract a year or two since. Some of these which were
indefinite verbal amercements, were recently brought into written form

; and
no new cnntr:icts under the present administration have been entered into,

but for the completion of a builJini^, turn out, &/C., necessary at the deposi-

tory, at Orangeburg, and for the timber, sujierstructure beyond that point

as far as the state road. Proposals were elicited for the supply of mudsills,

cross-ties, &c., necessary for the whole distance; but as from the terms of

the contracts, some of the embankments could not be completed as early as

was desirable, it was deemed advisable to suspend entering into any further

obligations until the state aud progress of the work would warrant it. In

the meanwhile measures are taking to ascertain the lowest rate at which the

materials required may be obtained, and whether the rOad, as finished, may
not be brouglit advantageously to our aid in diminishing their cost.

# # # * * . * ' # #

The two last semi-annual reports, for January and July, 1840, by the

president and direction of that corporation, you are respectfully referred for

the most ample and satisfactory information of the state and condition of

the road as far as Hamburg: and its operations for the last half year of

1839, and the first six months of the year 1840. In a brief address, hasti-

ly prepared to the stockholders of the Louisville, Cincinnati, and Charles-

ton railroad company, on entering on the administration of its affairs, as

President in March last, I estimated the probable receipts for this year on
that road at $470,000, and the expenses §320,000, leaving a nett profit for

twelve months of $150,000 for the half year. Mr. Tupper exhibits the ac-

tual receipts for the first six months of i840, at $223,295 46, the expendi-

tures at $ 1 52,2 1 3 80, and the nctt income at $7 1,086 66, difl^sring from the

estimate only in the sum of $3,981,44. When the embarrassed state of

the country is taken into consideration, the entire stagnation in all trade,

domestic as well as foreign, and the almost complete suspension recently

of that locomotion from northto south, as the seasons change, so peculiar

to American communities, stimulated alike by commercial enterprise and
social feelinus, our astonishment should rather be that the results approxi-

mated so nearly to an estimate based on past prosperous events, than that

they should have fallen short. The estimate, however, being for the whole
year; the revival of a fill intercourse and trade, equal to that participated

in the last season, of which there are encouraging indications on the commer-
cial horizon, may yet so augment the receipts for the last six months, as to

realize fully the expectations of that address. The most gratifying exhibit

in the report, is that "the accounts continue to show the pleasing fact of an
increase oi income, while the expenses continue to decrease.

It is a subject therefore of congratulation, to report that the system of

economy of expenditure which had been recommended, is now maturing

as rapidly as circumstances will probably permit, and that the presen t di-

rection, seconded by most wlUinnr and competent officers and agents, have

in the last year's management fully realized the expectations of the investi-

gatinir committee instituted by this board, in bringing down the expenses of

the road a fraction below 70 per cent, of its receipts. The additional fact

is presented of the annual expenses of police, and reparations having been

reduced to $412 per mile, which is creditable to the activity and intelli-

gence of the superintendant, and must stimulate him still further in the work
of retrenchment, as in a previous estimate he had placed these charg^es at
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$525 per mile, with an expression of opinion that they might be brought to

$500, but probably not much lower. The annual cost of the maintenance

of way in the different railroads in the United States, and in Europe, varies

very much. In England and Beligiuin it is from 45 to 60 per cent, on the

recpipts, in this country the variations are greater
;
the expenses on the

Georgia road, a railway, however, most of which is new, has not the last

year equalled 40 percent, while on many of the other roads, particularly in

North Carolina and Virginia, they amount to 60 or 70, and even 80 per

cent. The general average, however, was estimated by our investigating

committee at 60 per cent., and if to this standard the expenditure on the

•-Hamburg road could be brought, (of which there is every prospect,) the

nett profit on the present annual receipts, without any addition, would be

augmented to 9 per cent, upon the original capital, and full 6 per cent, up-

on the cost of the road to this company.

In the progress therefore, of a more approved system of accountability,

and economy now gradually introduced, the company have every guaranty

that its affairs will be administered as will best advance its interests without

jeopardizing the good condition of the rOad, and we feel convinced that the

practical and indefatigueable gentlen)en who directs its concerns, will, in

his further investigations and exertions, on this all important subject, re-

view the opinions he has expressed, and arrive nt the conclusion we have,

that in no department may the hand of retrenchment be more certainly,

more judiciously, or more advajUagcousIy appli( d, than on the large amount
of labor nacessarilv employed for the maintenance or preservation of the

road. To convert labor into capital, as it is every where successfully used

in the southern States, and to substitute labor thus oioned by the company,
for slave labor now hired at remunerating prices from private individuals,

is an operation, so far as economy merely is consulted which cannot re-

quire exemplification.

There are about 144 laborers reported as employed in the various de-

partments on the road, at from 15 to 16 dollars per month. The number
of engines in constant use during the business season of the year are 1 2, re-

quiring two firemen, involving a charge, where white men are employed,

as has been the case in some instances, for 24 men, at $1 per day each.

When the road to Columbia is finished, the number of hands which will be

necessary to attend to reparations, service at depots, on engines, etc., can-

not fall short of, and will most probably exceed 200 individuals along th©
line of both roads; involving a monthly expense, at present rates, for pay
of $3,000 or an annual charge of 836,000 ; which sum alone will be equal

'to 8 per cent, upon the present receipts, and about 1 per cent, on the whole
capital involved in the construction of the road. Whatever objections may
seemingly be justly entertained, by many as to the application of black or
slave labor to the mechanical operations connected with the road

; even
. that remains a problem to be exposed to the test of further exannnation and
experiment, before we could yield to the considerations which have influ-

enced others to condemn it. The policy however, of substituting labor

owned by the company in the ordinary work on the road, for labor hired

from individuals is very different ; and we are so prepossessed in its favor,

"athat the subject, as involving an increase of 'capital invested, is now seri-

{ously presented to the consideration of the stockholders. As an expedient

f! to diminish expense, and consequently in the Franklin philosophy, to in-

crease profits, it does not require an argument'; but as a measure ofperma
nent policy, insuring a more certain and steady control of all in the service

of the company, and thus a more rejjular and efficient system for the man-
agement of the road, it stands recommended by the most imposing consid-
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erations. Villages of farms could be distributed at the most convenient

points on the lino of road; the greater comfort of the slaves and their fami-

lies attended to, which ownership is known invariably to impose;
and the labor so selected and distributed, according to the talents developed,

or the ascertained qualifications of the persons, as would most certainly

secure the faithful performance of that which was to be executed. Labor
thus tutored, and confined to, and growing up with, and on the road, would
create an identity of interest, and feeling between the slaves and the enter-

prise; the former seeing that on the success of the latter would depend the

permanency, and greater comfort of their own situation. Slaves who are

now owned by the company, are reported by the superintendants and over-

seers, as efficient, as faithful, and as manageable as those hired, and it is

difficult to conceive the reverse, as their condition is the same, the master

only being changed, and the slaves always fare best when in the service

of his own master.

Economy of construction, and in the management of railways, is a sub-

ject of as much interest to the community as to the proprietors. It enables

the latter, without diminishing their profits, to cheapen both the cost of

transportation of merchandise and of passengers. On the latter subject

there is now a fevling adverse to the increased charge on passengers be-

tween CharlestoTi and Hamburg, authorised by an act of the South Caroli-

na legislature, and it is very questionable how far the higher rates now
exacted have contributed to an augmentation of income. The reports show
4,000 passengers less this, as compared with the previous year, and
the reports on the Georgia road exhibit nearly the same deficiency. Al-

though many causes have conspired the last year, to interrupt travelling,

yet as the fact is well known that on other main avenues of communication
between the south and the north, the rates have been greatly diminished

;

it is not so certain but that these causes, with our increased charges have
had an influence in diverting travellers from the Augasta and Hamburg
road in other directions. The profit of a railroad, and it is peculiar in

this respect, depends much more upon the quantity of freight and travel on
it, than upon the higher or lower change for transportation. This may be

so excessive as to exclude both, and then it may be so low as to preclude

any profit. The happy medium to accommodate, and encourage all inter-

ests, is the desideratum to be sought. To a certain extent, reduction of the

cost of freight and travel, does stimulate to increase of receipts and of in-

come. Thus it has been ascertained from calculation, that a locomotive,

with power to convey 200 passengers, can traverse a railroad at the cost of

$1 per mile, or half a cent to each passenger, provided the whole number
could always be obtained. Two hundred passengers, therefore, at $5, or
even $3 to Hamburg—one-half, or even one-third of the present charge
would be more remunerating to the share owners than the present daily

average of some 25 or 30 passengers at $10 each. The locomotive has to

perform the trip however, daily, whether a greater or a less number of
passengers oflfer, and thus a certain expense incurred on a doubtful result.

The point on which freight and passage, however, should depress or be
fixed, so as to accommodate and compensate all interests concerned, de-

pends so much upon locality, population and other causes and circumstan-

ces, that it will require both experience and observation to ascertain the

limit to which falling, the trade and travel of the country would be suffi-

ciently stimulated so as to increase receipts without reducing income. In

southern countries, scarcely populated, and where the neighborhood travel-

ling must be limited, and cannot be greatly increased, under any circum-

stances, or additional inducements for travelling oflfered, this problem it

-j^.
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inost difficult of solution. The present income of many of the southern

roads, even at the rates complained of, is only in a few instances, greater

than their expenses, and in Virginia charters have been amended, so as to

allow of increased charges for freight and passage to sustain their roads.

These are intricate subjects which time and experience alone can en-

lighten. The community of South Carolina, however, enjoy a guaranty

from all possible imposition in the fact, that the dividends on the Hamburg
road, under the higher tariff of charges, are limited, and that whenever,

therefore, reduction ofcharge for freight, or passage, will stimulate to an
increase of, both it is unquestionably the interest of the company to fall in

their rates , and therefore, as a subject intimately connected with the prosper-

ity and snccess of the road, it will continue, as it has, to engage the attention

efyour direction. It is the judicious management, not ownership cf pro-

perty, which gives value to it, and ruilroad, like real estate, and the plant-

ing interests of the south cannot be found exempt from this general rule.

As interests, however, in the hands of companies, and of corporations, are

not, (possibly cannot) be invariably watched with that instinctive eye which
individuals cast on their private concerns the greater vigilence and intelli-

gence becomes necessary in the supervision and direction of the various

departments on which devolve the management of the co-partnership. In

the south, however, we have many difficulties to contend with, and to a
certain extent, we must be guided by our own acquired, and cannot profit

always from the experience of others at a distance. Our intentions atid our

modes of operating are peculiar, and therefore we cannot invariably rely

on systems of police and economy, vvhich have been most approved else-

where, but under a different organization of society, Under every view
therefore, of these important subjects, connected with the company's relation

to other, as well as their own interests, we rather incline to the opinion,

that the annual expenses of the road will be found susceptible of further ad*

Vantajreous modifications ; that in none can a more favorable change be

tnade, than in the substilution of labor owned by the com'pany for labor

hired, and that some reduction of the present rate for passengers on the

road will be found highly advantageous to those who jpay, as well as to

those who receive.
'" ''

; - ^ ^
•
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'^ The receipts for the transportation on this road exhibit an average an-

nual increase of about 21 percent, and which, it is believed^ it will main^

tain for many years to come, and probably progressively improve as the

roads through the interior of Georgia, and the south and west are com*
pleted. As disastrous as the last season has been to the trade of the coun-^

try, the report of the agent of transportion shows an increase in both the

up and down freight, with the sti 1 more important flict that an intercourse

now partially commenced with Tennessee has contributed to this excess,

in the report of the chief engineer on the Georgia railroad, there is a simi-

lar statement, which is encouraging, as showing that already have the

citizens of Tennessee been attracted to these new southern railroad avenues,

now in progress of construcrion to the west.

The report and income of the road, as being above 7 per cent, is based
on the old capital of the South Carolina canal and railroad company of two
millions of dollars, the amount which had been paid in and divided into

20,000 shares of $100 each. Of these the Louisville, Cincinnati and
Charleston railroad company, have already become the purehaser of 1 Q.-

ST? shares, at a premium nominally of 25, but actually of but 20 percent.

As, previous to the transfer, the old direction of the company had appro-;;

priated without declaring any dividends, most of the receipts on the road to

Its improvement; to the purchase of property at a depreciation, and whicK
40
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*• had greatly enhanced in value, and of motive power, and to the establish*
' ment of depots, work shops, and the purchase of machinery ; the road and

its appendages, were, on examination, and a just estimate, deemed intrinsi-

cally worth the par value, with the premium paid. In addition to this, the

completion of the embankments which had been determined on, and which
had been but partially finished on the transfer, the heavier new flange rail

; which had been substituted for the flat iron bar, all involved further ex-

. penditures, which became necessary to place the road in the improved con-

dition in which it is at present, and which was demanded by the increasing

trade, and travel on it.

Estimating all these expenditures therefore, as capital invested, as it was
only by calls for instalments on the stockholders, that they can be finally

liquidated, we assumed, in a former communication, three millions of dol-

' lars, as the capital required to pay the cost of purchase of the South Caro-

: lipa canal and railroad charter and road; and to meet all the liabilities

and expenditures for necessary additional improvements; and it is believed

that sum will not be found more than adequate to all the objects to be ac"

complished.

The cost of 19,877 shares in the Hamburg road, including

advances for railroad iron, etc. from the exhibit of the

•^ secretary and treasurer, is, "i '^^
^ '' ' V " $2,877.534 90

Add to this the amount due the State and interest, [38,223 59

Cost of road to the L. C. & C. R. R. Company,
(To be continued.) '

$3,015,758 49

/' .(

THE »TEAM FRIGATE.
.

_.-

As much desire is apparent in the city to know something definite in re-

. gard to the progress to completion of this vessel; we, with the laudiblede-

sire of allaying such curiosity, wended our way some days ago to the scene

of operations, the Navy Yard. As we neared the building containing the

ressel, the busy hum, and cheerful sounds of industry broke pleasantly on
• our ear—mixed and blended came the sounds of the grating saw, the ham-
mer's clink, the fall of heavy timber, and the stroke of the axe, as each of

the multitude engaged on the vessel, plied his separate avocation. Having
'entered the building we turned our admiring gaze towards the huge ves-

sel whose enormous proportions were spread out before us. Having walk-

ed down the large space in order more fully to view her beautifully model
led shape ; we, mindful of the cravings of our readers, turned our attention

to obtaining requisite information, and by the kindness of some of the gen-

tlemen connected with the yard, we are enabled to lay forth the following

particulars: ,, > i?.V^-:

The frigate is built in the best and most durable manner of live oak oh-

tained from the southern part of Georgia, and weighing 80 pounds to the

square foot. The frame of the hull is supported in the strongest manner
with live oak knees, etc., and in regard to bolts and fastenings of every

kind, nothing but copper has been employed. She is double decked, the

space between them being a little more than six feet, and in the centre of

the vessel is a large space for the reception of the engines, at each end of

vwhich there is an iron plate bulk head or screen drawn completely across

the vessel for the purpose (in case of a leak) of keeping the water in one
part of the vessel, and also to jjuard against accidents from the fires of the

engines. They are at this time planking the upper deck, and the whole
vessel is in such a state of forwardness that (were the engine readv) she

.could be launched in two months. She will be rigged in the 8am« man-
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ner as a ship and will require as her complement two hundred men. Her
ordnance will coniist of forty-two pounders and two bombs to throw ten

inch shells—and when in full sailing- order her burthen will be 1700 tons.

Her weight is estimated at 500 tons. She is nearly as long as the steam

ship President, and one foot wider. In her hold is constructed a reposito-

ry capable of containing 800 tons of anthracite coal by which the engines

are to be worked. In regard to to the principal dimensions, we have ob-

tained the foliowin o;: '
. /

-^V'v' ft. '
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Bed plate, weight 14 tons, with < length,

channels cast on,

Main shaft of wrought iron,

Paddle, wheels entirely of

wrought iron,
\'

breadth,

diameter,

length,

diameter,

he bucket,

29

7

1

25
29
10

\-

t

$
8

8

Weight of steam cylinder 8 tons, weight of bed-plate 14 tons and 36,000
pounds of metal used in the melting.

I
^-.

.

These engines are of the kind usually known as the English marine
engines. The cylinders are placed vertically, with two lever beams, onp
on each side, working on pedestals rising from the bed-plate and connected

pver the cylinder with the connecting rod by side links. I

The Gothic pattern which has been adopted is very handsome ?ind apr

propriate. They were commenced in January of this year, and will be fin-

ished in the spring of 1841. >•' ", -'.''.4

- We view with gratified feelings these substantial monuments of the skill

and industry of the mechanics of our city. Our city has long held an en-

viable reputation for manufactures, and each succeeding day but serves to

add to it. The light of intelligence is shedding her cheering beams
around our artizans, and on the daily, nay hourly improvements which
they exhibit, Philadelphia builds her proud and honest fame.— V. S. Gaz.

243 feet.

223 '

220 *'

207 •

4^ -
66f

"

23A •

1700 tons.

1940 "

• : ' ^ THE WAR STEAMER AT BROOKLYN.

Responsive to our request, an attentive friend at the Brooklyn Navy
Yard, has furnished us with some very acceptable information in relation

to the war steamer now in progress at that establishment, and which wil|

shortly be launched into her destined element.

Her length from figure head to taflf rail, is

• ' " On upper or main deck,
'

** Between the perpendiculars,
•'

;

" Of keel at the bottom,

Breadth of beam over the wales,
" Outside of the wheel house,

,^
Depth from main or upper deck, . .

Measurement as a double decker,
• Measurement as a single decker,

/; Measurement by the same scale as the tonnage of
•

the President is estimated, 2275 •• " :

Diameter of the glenders, • • • 60 inches.

Length of the stroke, V * \ . 10 feet, v
The engines are about 600 horse power, and space is provided in iron

bunkers, to carry 800 tons of anthracite coal, which it is intended to con-
sume.

Inclination of the engines, ^ . 25 degrees.
"'''-'

,' Diameter of paddle wheels, 28^ feet. /;
' Length of the paddle, ": a- ^ ':.'

J •
' 10 feet. - '* ^' .-'/'^^

There are four iron plate bulkheads, to divide the ship, so as to insure
greater safety in case of springing of a leak, so that although one apart-

ment may be filled with water, the others remain free.

The steamer is the same in shape, form and finish as that in Philadel-

phia, with the exception of the engines, which are purely and essentially

American, being on the inclined principle, and as far as they are finished,

they promise to be the neplus ultra of engines.

This plan for the engines has been selected with a view to testing their
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mpplicability to naval purposes, and should it succeed as well as there is

ttow every reason to believe, the same principle will be adopted to future

war steamers.

Of the beauty of the model, and the admirable finish of the internal ar-

rangements, I will not now speak, for, as she will soon be launched, those
': desirous of beholding one of the most perfect specimens of naval architec-

^ ture, will doubtless vis.it her and judge for themselves. "'/ ':'-:'-''-'^'^^'^ > ':

It has not yet been determined what is to be the nature of her amount, but

, ittwill no doubt comprise, among other guns, at least two of the celebrated

4. Paixham guns, for throwing hollow shot.

The decks are laid, and her hull is nearly calked, and coppered to (he

light water mark, so that if nothing unusual occurs, she will be launched in

.libout four weeks.

,..fe Very many nautical and scientific gentlemen have already visited her,
' and unfinished as she is, she has been pronounced to be as fine n model as

^ .€ver was conceived ;
and from the solidity and faithfulness with which she

15 constructed, she bids fair to stand a pretty considerable battering:

It would be hardly fair to close this brief notice of this beautiful vessel
-' without paying to Samuel Harth, Esq., Naval contractor of the Navy-
Yard, who superintends the whole building, a tribute to those scientific at-

tainments so eminently possessed by him, which have suggested and con-

summated some of the most important and valuable alterations and addi-

tions to the plan as originally conceived.— Sun. "
' ;

;
\^^V

'The following is an additional proof, that moderate fares increase and

(extend the business, produced by railways.— ";-,-

Liverpool and Manchester Railway.—In the appendix: of the
5th report to the British Parliament, pp. 371, 372, and 373, we find the
following: '

1837.



318 '
' Items.

have conveyed this number of persons, would have required 14,000 horses,

estimating each horse to perform six leagues during the day.

—

Galignani.

Central Railroad.—We refer with State pride, to the progress made on
this road : one in which all the citizens of Georgia, und more particularly

the citizens of Savannah, are so deeply interested. Contracts for grading
will be concluded at Milledgeville early next month, to the upper terminus

of the road, which will be another rapid stride to its completion, and the re-

ceipts on the road thus early, should nerve all friends of internal improve-
ment in the legislature, to battle for railroads and canals, and not permit

any lukewarmness on the part of any who have heretofore voted in a cause

90 conducive to the glory and prosperity of the State.

1 The great labor that has been expended in the examinations of the coun-

try between the Oconee river and this place, has resulted in the discovery of

a route of a more favorable character than could have been expected in so

uneven a secticm of country. The total distance from the city of Savannah
to the Ocmulgee river by the route of the railroad, is 190 1-4 miles, and
the distance of grading remaining to be done is less than 50 miles. The
road is now in regular daily operation for a distance of 122 miles, and
about 200 wagons engaged in hauling freight from the depot to different

parts of the State. i'" -:

The business has so far during the present season, far exceeded that of

the last, and there appears now to be no room for a doubt of the entire suc-

cess of the enterprise, and the profitableness of the investment of capital.

We also learn that the grading remaining to be done, will probably be of-

fered lor contract within a few weeks.

As it probably will be interesting to many of our readers to learn the

route by which the road will enter the city, we would mention that the one
first contemplated by the valley of Walnut creek, has been abandoned, and
another several miles below substituted. It now descends to the Ocmulgee
valley by that of Boggy branch, crosses Walnut creek in the margin of

river swamp—passes to the left of the large mound, and branches just be-

low Evan's brick yard, one line passing up, and parallel with the river, on
the east side, above the bridge, the other crossing the river, and ending at

the foot of Cherry street.

—

Georgia Messenger.

Baltimore and Ohio Railroad.—The directors of this company are

pushing the work with groat energy, and reaping a substantial reward.

During the past year the gross receipts on the main trunk, of the road were

$432,883, from which is to be deducted for all disbursements, $290,055,
and there remains $142,828 as the nett receipts for the year.

The receipts of the Washington branch were $202,755, disbursements

$123,532, leaving a balance of $79,244 as the nett income.

The extension of the road to Cumberland is rapidly progressing, 1600

men and 500 horses are now at work upon it; and it is asserted, that should

their resources allow the board to procure the iron and other materials in

season, to make sixty or seventy miles of railway in the course of the year

1841, and to prosecute the remaining thirty or forty miles in the spring of

1842, it will be practicable to finish the entire work, and put the road in op-

eration to Cumberland in the summer and autumn of that year.

Western Railroad.—Below is a statement of the receipts and expenses

of thai portion of the Western railroad which is now open, extending from
Worcester to Springfield, fifty five miles. The results are highly satisfac-

tory. The way travel and freight, are not only paying the expenses of the

ro»d, but already yield a handsome revenue; and when the road is opened

IV



^ i-'

^^;- ;: v'*"".

Items.
r

319

> to Albany, and becomes, as it soon must, a thoroughfare between Boston

; and the great west, it is obvious that its revenue must be much increased.

Receipts for Passengers and Merchandize on the Western Railroad, Massachusetts, for six
monihs, euding 30th (September, 1840. Three trains per day, each way. ; , v.. .

Month.
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' RECENT ENGLISH PATENTS FOR PAVING WITH WOOD.

A late number ofthe London Journal contains no less than seven patents

for paving, and all of them referring to the use of wood. Nothing caa

better exemplify the misplaced ingenuity of men having an excess of con-

trivance in their mental organization, than the consideration of some of

these patents. Without pretending to enter into all the minutiae of these

papers, which would require numerous cuts, we propose to give a general

idea of them and in some places introducing along with the description the

remarks ofthe editor ofthe London Journal. . -. . . .;./...; s;? ,..w

.. The invention of H. S. x\l. Vandeleur consists "in foijming or shaping

two surfaces of each bloclv,to angular figures; The angles of different

blocks being produced by radial lines from a point distant from under theside

ofthe surface ofthe rond or other paved way
;
such lines not running from

the bottom to the top of the blocks, but only running partly up the block
J

the part ofthe side surface being produced by radiating lines from a point

above, and the lower side surfaces from a point situated below the surface

of the road or way. '
- •

^
.

v

It is manifest that the blocks cut in the manner directed will vary ia

form and while the central one resembles a prism the outside ones will

have such an acute salient and reentrant angle as can scarcely be executed

by common instruments, while the waste of material will amount to nearly

one half. The plan then, however, ingenious can never be applied in ordi-

nary cases. Another and fur better method of fastening proposed by the same

patentee consists in the employment of rectangular blocks with notches or

grooves cut out of their corners, midway between the upper and lower

surface ofthe piece, and intended to receive a small tye block. The conse-

quence is that four blocks are thus secured by one tye and each block hav-

ing four tyes it becomes impossible to depress any one block below the gen-

eral surface. The last contrivance appears to be one of the simplest we
41 >;:-^V.
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have seen, involving little expense in sawing and answering a good puT-'

-- It may here he remarkel thit a general feature in all these patents is

the support furnished by keying the blocks, and the necessity for this is ow-

ing to the oozy substratum of the streets in many parts of London. • , ;

The invention of Daniel Rumee, as far as relates to paving alone, has

reference not to the material or its shape, but to the binding together the

blocks whether of wood or stone. This is done by means of frames made

of bars of iron strongly bolted together by wedges which are forced in tight

when the frame is filled with stones. A modification of this consists in the

use of masses formed by fastening by straps and wedgts four or more small

blocks. Some times when the iron framing is used, the blocks of stone

contained therein are tightened by wedge-formed bordf r stones, which be-

ing forced down among the other blocks, press them tightly and closely to-

gether. It is not necessary lo make comments upon this invention as it is

too expensive to be used, except in certain cases to a very small extent.

The contrivance of John Browne is for the same purpose as the last. The

frame work consists of iron ribs, having the required curve of the road

and on these the blocks are placed. The frames are fastened together so

as to prevent inequality in the surface of the road. . ,j : •. ^ .

The next patent on the list is that of Robert Carey. The claim is for

" constructing blocks of wood, which, when placed together and accurately

fitted, shall alternately present a concave and convex form, and thereby

tending to support each other." In short, but two kinds of blocks are need-

ed, one narrow in the middle approaching the form of nn hour glass; the

other wider in the middle with its conv(?xity fitting into the cavity of the

other. " It will be seen that each separate Wock both supports and is sup-

ported by all those with which it is in contact, so that upon a weight being

placed upon any particular block, the four surrounding blocks each assists

in supporting the same, as, indeed, do all the other blocks for a considera-

ble distance around, because it is impossible for any block to sink with

carrying down four others with it ; and these others are in their turn [sup-

ported by such other blocks as they njay be in contact with. It will there-

fore be evident that the strength necessary to support any weight, will be

obtained from all the surrounding blocks." The editor of the London Jour-

nal remarks,—" This appears to us to be the best description of wood pav-

ing yet ofTeredtothe public and would be the most likely to meet with en-

couragement, if any economical method could be devised for cutting or

forming the blocks with correctness.
; .

;• , ,
'^•*'~'^:-^''--':-\

The ingenuity of David Stead and Stephen Young (each having ob-

tained a patent) appears to have exhausted itself in forming all jmssible

combinations of shapes, in short in devising the most ingenious Chinese

puzzles. The result is a claim on the part of both patentees to nearly eve^

ry possible shape of block, from the most simple to the most complicated,

tnd therefore tbe most useless. On feature common to both plans, or rathef
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to one of the many plans of each, is the use of a double course. The last

notice we have to make is of the patent of Richard Hodgson. It consists ^

in combining two wedges placed side by side with the point of each besida :.

the middle of the base of the other, or else in the use of two oblique par-

allelopipedons fasiened together in the form of X and the consequence of

the use of either of these solids will be a perfect contact of all parts and a

perfect keying together ofthe pieces not unlike the lattice bridge. There

wouli be no objection to this plan were it not that the waste of material is

great, except perhaps in the case of wedges where a careful management ,

would avoid any great loss.

We have thus taken the trouble to throw into a condensed form the sub-

stance of the patents, with the desire thTt any hint of a useful character

might be extracted, without the trouble of unraveling the complicated de-

scriptions, as we have done at no small cost of time and trouble. But after :r

all, these contrivances are rather curious than useful, and we much doubt

whether either of these patentees will ever be reinbursed for the expense of

the patent, «fec. The superior strength of any one of them, will be more
''

than counterbalanced by the iniMvase of cost, and it must also be recollect- -.

ed that in the least complicaion of parts.'the unavoidable shrinking that

takes place will prevent the perfect contact necessary to insure a good and

lasting pavement.. ^ •-;
; v -r.^-''^'

: w/.f^; ; -^ ;.'>'r- .•-^;.';v'

• As far as strength and simplicity are concerned nothing can be better

than prisms of four or six sides pinned together so as to distribute the

strain where any one piece over a large space. /"^ '
" ^-V- ^

L :'
'' Self Acting Safety Brnak.—We find in a recent number of the

London Mechanic's Magazine, a notice and drawing of a self acting brake

invented by Mr. Ware Jones. We merely allude to it as it shows noorigi-
'

' nality, and is similar to onedescribed in Vol. 4 p. 231 of the Mechanic's

W Magazine, the invention of J. K. Smith. ;. .:^:.,'.

': For the American Railroad Journal and Mechanics' Magazine. '^; .

*

; , REMARKS ON THE "LAWS OF TRADE." By C. EUet, Jr., CivU Engineer,

.-^. . No. 3. - .:.-v...

In the preceeding numbers, the loll proper to be charged on the public '

;

• works of the country, for the conveyance of objects of heavy burden, is de- '•

, termined in the supposition that there are limits and rules, prescribed either

by law or by political considerations, which prevent a departure from some

'I fixed amount per ton per mile; and, under this hypothesis, results have

been obtained of remarkable si nplicity, and very genf ral application.

But we are not to overlook the fact that it is only in cases where such im-

perative considerations govern, that a tariff based on the principles assumed
could be adopted—since its adoption will be universally attended with a
loss of revenue, and always productive of injustice to the public. Still

this mode of assessing the charges on the. trade is in very general usage
in the country ; and it is therefore an important and interesting questioa to
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determine the amount of the loss which it involves, by a comparison of the

revenue obtained under an uniform charge with that which u ould be pro-

duced by a proper attention to^e value of the commodity, the space it is

carried, and the freight charged on the line,
' -» •• •/ iv - r.^"-

^ ft is elsewhere proved,* that when the work is yielding the highest re*

suits, the toll per ton per mile on any commodity transported a dbtance x

will be

I

' ^=^-£->

and the tonnage due to this toll, which will be furnished by the two opposite

branches joining the line at the distance ijfrom the mart, will be represent-

ed by .

': U—x6

and the differential of the revenue which will be obtained from this ton-

nage under the charge C for toll, will be

. . -^ V (n— x6)

2/3
6x.

(E)

By investigating this equation we shall obtain for the value of the reve-

nue between the limits 2:= <? and z= A, - L .

1 - 3 11 2 ^ — 3 n A 3 + A 3 5 »

I ^ = '

675
•

I' •'""""
.

.

'.
" n

The extreme value of h is obviously— j and consequently, by substi-

tuting this quantity in place of h in the equation, we shall have for the ag»

gregate revenue from any commodity

The tonnage corresponding with the charges which produce this reve-

nue will be represented by the differential equation,

n— x8
dT = l—

fS
dx

;

observing, as before, that the tonnage is obtained from the country on both

sides of the improvement. ;,.."? ,;••- ; 'S? •• ... |'.

By investigating this equation between the limits x=o and x=h, we find

lor the tonnage in that distance " '
. . ,

< ., . .

T = /

2nh— Sh'
~2/3 '

n
which, when h =-z- (its greatest value) becomes

6

T = t
2l3d

r-^

(G)

(H)

If we compare the expression of the revenue given in equation (F) with

that which we obtained under the hypothesis of an uniform toil equal to

^; " Essay on the Laws of Trade," page 65. ,- . ,,,, . -. - . ! v v t ...

'I I
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the charge for freight, we will perceive that they arc of the same form

—

both being as the cube of the tare for carriage which the commodity will

bear, and inversely as the cost of freight on the lateral branches and on the

improvement-ybut that the revenue in the latter case is twice as great as in

the former. Or, where the charge for toll is adapted to the ability of the

article, the revenue will be twice as great as the greatest revenue which

can be obtained when the toll is some given amount per ton per mile. At
'

the same time, if we compare the tonnage under the two hyp9theses, as

given in equations (C) anid (G.) we will perceive that it is the same in both

cases—these expressions being identical. From which it appears that we
would be able so to adjust the charges on that class of commodities now
under consideration, th»t the revenue would be twice as great as in the hy-

pothesis of an uniform charge, and that yet there would be no diminution

of tonnage. But it would not be practicable to carry out this system of as-

sessment quite to the extent here assumed, and it would probably be found

advisable to make some modification of the charges on articles carried but

a short distance, by which the revenue would be somewhat reduced, and the

tonnage proportionally augmented. The effect of such modifications as

are here adverted to, depend on various circumstances, which, though sus-

ceptible of being exhibited in a general solution, would be more conven-

iently exposed by particular application. :* .* i ,v . >
'

To obtain such a solution of the problem, we may regard the tarifl^ as com-

mon to the two systems for a certain distanced, and then integrate both ex*
" :^- ^ .:•;;; \-:.: }:'^<-

' -v. *;-:-.. '-V.v;:-;i ^-r-i.-^;--.::^-;-: j-; v.-.^^^ v..::;^ ^'-Vv->. i-'

pressionsof the revenue, between the limits 2:=A and x=-r in the one case,

and x=h and a:=Qd ^" ^^^ other, and compare the results in the particu-

lar applications which we desire to make.

Again, if we compare equations (F) and (H), we will find for the reve*

nue under the tarifi' recommended in the "Laws of Trade,"
[

--
•:.:-v^-.-:f:v: ::.::,.:-: r.=^;-'- -::cv.:.v ";;• cu .-^

which teach'»s that when the tolls are judiciously levied the revenue obtain-

ed from any article will be equal to the whole number of tons of that ar-

ticle which is shipped on the line, multiplied by one-third the charge for

carriage which one ton will bear—without respect to the distance through

which any part of the trade is carried, ''^^-'-y-r-^ ^^''^'

This method of determining the most advantageous tarifl[*, may be em-

ployed in the question of railroad fares with very happy effect; but the

consideration of that division of the subject will be deferred for a subse-

quent article.

To the Editora of the American Railroad Journal and Mechanics' Magazine.
-"'

:^ Owing to field engagements during the past season, I was prevented from

receiving your Journal regularly and paying attention to its perusal. Bat
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I feel now called on to make some remarks on an anonymous article,

which appeared in the second number of the month of July, on page $6,

37, 38, headed •' Theory of the Crank." The position 1 have assumed

respecting the Crank, devolves on me the duty, either to acknowledge my-

self in error, if becoming convinced in the course of debates, of the incor-

rectness of the proposition, advanced by me; or to meet all objections,,

which appear to me unfounded.

The article referred to has the appearance of a plain and mathematical

construction, equally well calculated to convince as to deceive. It would

settle the matter at once and decide against my theory, if it \vas not for a

slight mistake, which has crept into its construction. This mistake is no-

thing less than the liberty which the author has taken, ofproving the thing

which is to be proved, by the thing itself . ., '. , . v

j

. The reader is requested to peruse again the article in question, and to

refer to its diagrams, fig. 1, and fig. 2, and to keep in mind tliat the action

of the crank-pin is supposed to take place in the quadrant A B, fig. 1.

(, What I have asserted i$, that there is a loss of power connected with the

use of the crank, arising from the change of a straight motion into a rotary-

motion. ' _.•-•:'. -^ -'.\--'''
.

.

.„.;;... ^ ,^ ...-.-,.
.

[' Our author now says, on page 37: • - I

' •• Make the line a b, fig. 2, eqjial in length to the arc A B in fig. 1, and

suppose ordinatps to be erected from the several points between a and i,

equal in length to those drawn from corresponding points in the quadrant..'

That is, ah and ai being equal respectively to A H and A I. From 0,1

through the points k, I, etc., draw the curve line a, k, /, d, etc." ^ ' '

The crank-pin moves in reality not in a straight line, but in a circular line.

Our author now has the arc A B metamorphosed into a straight line ab,

and the ordinates, representing the leverage, vertically to it. Now since

a straight motion has been substituted for a circular motion of the crank-

pin, it follows as a matter of course, that no loss of power will be proved

and that the principle of virtual velocity will be found to hold out. The
vital part of the question has been at once circumscribed and silenced by

the author, by presuming that a circular motion may be represfnted as tak-

ing place in a straight line
;
while I have been contending for, that a circu-

lar motion cannot be assumed as straight, even for the smallest particle of

time or extent.v '

,
• .:V . . ;,

-
. * . :^ ... . .

--^ —v •.:,': c. . vJV.'-.?s::; ,

\ Again : I consider it a mathematical plunder, to resolve the leverage and •

to dispose of it, without relation to the prime mover or its course. But

this has evidently been done in diagram 2, where the ordinates are repre-

sented verticals to the line a b which line is to represent the space through '

which the crank is moving.
'"

The author says again on the same page, 37:

••As the crank in passing with an uniform motion from A to B or its

equal ab, acts with the difl^erent levers represented by the ordinates, drawn
*

to the several points, it follows that the area of the figure aldb represents
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correctly the sum of all the different levers, upon each of which the pow-

er operates an equal length of time, etc."

1 now aslf, who can assent to confound the way of the prime mover with

the way of the crank-pin? Is not the leverage always to be calculated

vertically to the direction of the prime mover?

The sum of momenta produced during a quarter revolution upon the

centre D, fig. I, is equal to the product of A Dxi^ the total leverage of

the quadrant. The leverage of the quadrant is represented by the sum of.

ordinates H K, I L, B D which are drawn vertically to the direction of th«

prime mover within the quadrant. We cannot construct the lever-

arge as taking place under other forms and circumstances, nor outside of

the quadrant nor in a larger space than the quadrant. -ir?-u< v.v^: ^v v :

From all those reasons I must object to the Theory as offered by the

author,.-' ..,•---.-•-: : .:.-.'.'/->-:< ^
:."

.. ;^^. .

• .v. .
/•• :'>->•;.' /v:,^-:.'l-:;;:

The communication of Mr. B. Aycrigg, in your Journal of September

1st, contains a critic of my last reply to his first writing on the crank. '

In answer I beg leave to state, that his argument, as far as my position is

concerned, appears to me unsatisfactory.
-...':

I do not understand at all Mr. Aycrigg's objection to what I consider to

be a self evident truth, viz.

" That the respective velocities of the prime mover and of the crank-pin

are as the spaces through which they have actually moved^

By what are velocities of motions expressed or represented or measured %

No doubt by the extent of spaces, through which the motion has taken

place for a certain space of time. It matters nothing, if the time of motion

was a fraction or a whole ; it matters nothing if the velocity of the crank-

pin is considered for an instant or for the whole time required for a whole

revolution. What is true for a single instant, is also right for a multiplici-

ty of instants, provided the muliipiicator is the same on each side of the

equation. :^;:' -
, •;;

.
...v,;.. /-.,v ^-i :,•;'.;;-; v' :\- '': 'y--.--

.;::•. v ;.:>'. - .;-

I say, it is impossible to deny that the velocity of the crank-pin is in ex-

act proportion to the space through which the pin has moved, either for an

instant or any other extent of time. The space now, through which the

crank-pin is moving, is represented by the arc, and the motion of the j)rime

mover is measured by the verse sine. Therefore the following rejected

proportion : V : v : : sine verse c : arc c appears at least to my mind,

perfectly correct.

I have said that the verse sine can bear no definite relation to an arc, and

Mr. Aycrigg asks :
'* Docs he then mean that the respective velocities of

the prime mover and of the crank-pin have no definite relation to each

ether 1^^ 1 mean exactly what I plainly expressed: that the verse sine

can bear no definite relaiion to an arc, and nothing else. The verse sine

can bear no more definite relation to an arc, than the radius does to the

circumference of a circle. Both relations are indefinite and cannot defi-

nitely be expressed. It follows of itself, that the relation of the veloci.
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ty of the prime mover to that of the crank pin cannot bea aefinite one, they

being to e^ch other as the radius to the quadrant. And the relation of

the two last quantities is expressed by a decimal fraction without limits.

The simple Theory of the Crank, which was first offered by me, was it-

self never scrutinized, except in one case, which was explained by me.

:
Now it is plain, that one demonstration is all sufficient, and that, if a pro-

portion has been proved right once, it cannot be proved wrong another

time. But this has been attempted with respect to my theory. Instead of

explaining, in what the fallacy of the reasoning ofthe new proposition con-

sisted, other demonstrations have been offered for the purpose of proving

no loss of power. ' - '
'

^'^
-

r.?^
'

I should feel obliged to any gentlemen who will trouble himself to ex-

amine my demonstration carefully, and will point out in inoffensive lan-

guage, where I have erred. So far I have no reason to abandon my assumed

position. No fallacy has been discovered in it and the opposition demons

strations are as yet unsatisfactory, at least to my mind.

John A. Roeblinc, C. E.

AN ESSAY ON THE BOILERS OF STEAM ENGINES. By A. Armstrong,-

Civil Engineer.
, (Continued from p. 283.)

-'' '

^
' ON THE FORCE OF EXPLOSIONS.

From the premises we have laid down, it may fairly be concluded,

that the pressure of steam, suddenly genertfted at the moment of explosion,

will bear some near proportion to the area of the hole or aperture, and as

the actual pressure exerted the instant after the aperture is formed, must be

equd to the previous pressure drawn into, or multiplied by, lh;it area, we
may assume the square of the area, or fourth power of the diameter of the

aperture, as representing a crood approximation to the proportional force

exerted—the reaction of this force propelling the boiler in a direction op-

posite the aperture. ."•
.-

j.'--' ^ \ :'l•'^'/,^• .-^ -'•-?.. : ..o-'^-^:, !/"<•;,'.•

Hence we have a reason why the burslingr of a comparatively small hale

in a boiler bottom produces such a very feeble effect, as compared to one of

six or eight times its diameter. For if the force of explosion in any given

case be called 1, then the force in any other case, producing an aperture of

double the diatneter of the former (other circumstances being the same)

will be represented by 2* = 16; if of

,r 3 times the diameter, it will be 3* = 81 ^

4 times . . : ;4*= 256 "/
V- '

.
' etimes ^ > • 6* = 1296 > ^

8 times 8^=4096
Some persons who have paid a good deal of attention^ to the cir-

cumstances connected with explosions, have doubted the possibility of steam

being generated in sufficient quantity so suddenly as my explanation would

seem to require; this, of course, is a matter which can only be proved by

direct experiment; and such an experiment is yet a desideratum in thiar

countrv. At present we have only one of the American experiments which

throws any light upon this part of the subject; the repeating of this ex-

periment on a large scale is highly desirable,, although it would be attend-

ed with some danger and not a little expense. In the one alluded to, wa-

ter was purposely injected into the boiler when the bottom was red hot, by

.^"' y^y:^:
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Which meatts the steam was raised from one up to firg^re atmospheres (180
lbs. per square inch) in one minute, when the boiler exploded with vio-

lence. The American report states that in the violence of the effect, the

experiment was not carried so far as it might have been, from not throwing
in a sufficient quantity of water ; consequently, the metal was not cooled

down to the ''point of maximum vaporisation" when the explosion took

place, otherwise the pressure, as indicated by the thermometer the moment
before the explosion, might have reached about 40 atmospheres in the same
time. , . -,

The above mentioned experiment supplies iih illustration of the

reneral inutility of safety valves in case of sudden explosion. The safety

/alve is, in fact, a perfectly useless appendage to a low pressure boiler pro-

dded with the ordinary feed pipe in common use in factories; more espe-

cially when the buoy rod is made to pass through an open pipe of the same
height as the feed cistern, instead of working through a stuffing box. This
well known feeding apparatus is an infallible preventive agiinst the steam

getting [gradually) loo high, as well as against the water getting, too low;

the latter being by far the most dangerous predicament of the two, and a.

frequent cause of explosion.

When a boiler bottom becomes very highly heated through the

water getting too low, and a quantity of water is suddenly let in, the con«-

sequences are similar to those we have already described
;

for the internal

coating of scale being suddenly contracted by the admission of the cold wa-

ter, it is detached in the same manner as by the expansion of the iron, and
the same effects are produced, although perhaps more speedily, as the wa-
ter admitted x'lli reduce the temperature of the exposed part of the boiler

bottom more rupidlv to the maximum evaporating point.

It may be asked, if our theory of steam boiler explosions be cor-

rect, how it is that we have not many more of them, as the causes to which
they are ascribed may seem to be of almost every-day occurrence? The
answer is, that the bursting of boileis is also a matter of every-day occur-

rence, to an amount which the public generally are altogether ignorant oC
To be sure these burstino^s are not generally called explosions, although

in reality they are so, being different only in degree. It would not be dif*

ficult to prove that two or three of these minor explosions occur in Man-
chester every week; but when no fatil consequences ensue, and no partic-

ular damage is done to any adjoining property, of course the circumstance

never gets into the newspapers, and no public notice is taken of it.

Usually, the affair has quite another name when it occurs with a wagoli:

boiler; it is then said that the " boiler bottom has come down ;" in other

words, the concave bottom is forced down into a convex form, and some-
times the sides are in like manner forced outwards, about the middle of the

length of the boiler. The consequence in the least violent of these cases

is, that the boiler is lifted up a few inches from its seating by the bottom

striking upon the top of the fire bridge. We also usually find every seam
df rivets violently strained, so that the water runs through the boiler bottom

like a riddle, afihough there is seldom a hole of more than ;i few inches in

area.

The above remarks of course have reference principally to those

cases where the metal of the boiler becomes unduly heated, either in con-

sequence of the water getting too lov/, or from the interposition of incrusted

deposits, as described in the preceding articles (239, etc.) There are, how-';

ever, other concurring causes that frequently modify the result; such, for'

Hjstance, as when, instead of the bottom or sides of the boiler, it is the top

of the inside flue that becomes unduly heated. And this is an Extremely

42
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likely cause of explosion, when the furnace is contained within the flue, a*

in the Cornish boiler and some others. :"; . 'I"
There is a very erroneous, although prevailing opinion, that the

Cornish or Trevithick boiler, with the fire inside the tube, is safer than

any other kind, which opinion cannot be too soon dispelled. For it is an
admitted fact by all who have considered the subject, and however they

may differ as to the precise theory of its action, that the water getting too

low is a frequent cause of explosion
;
and if so, it must be evident that this

cause must operate much more frequently to produce such an effect, when,
as in the Cornish boiler, th«» depth of the water over the hottest part of the

heating surface is only a few inches, than when the depth is as many feet

as in the wagon boiler.

The force of the steam and water escaping during an explosion of

a Cornish boiler is, however, immensely increased, by reason of its being
generally all expended in one direction, that is, through the fire place in

the mouth of the tube. The latter being thus converted into a sort of

cannon or mortar, from which the grate bars, fire bricks, and other mate-

rials are projected with destructive effect, on every thing within their

range.

It is also not improbable that the steam, as it rushes out, is reinforced by
contact with the heated fuel in the furnace.

There are, besides the above, some other circumstances that have
been observed in the bursting of a boiler of this kind, which show that the

explosion bears considerable analogy to the discharge of an immense piece

of ordnance. Such, for instance, is the sound or report produced by the

explosion, and which is not experienced in so remarkable a manner with
boilers that have not an internal flue.*

It frequently happens that explosions of the Cornish boiler occur with-

out the latter being in the least disturbed or removed from its place

;

such were the two fatal explosions on board the Victoria Hull steam ship

on the Thames, in March and September, 1838, the particulars of which
are well known. .. - > ,

-
- f :,/; :;;

• An explosion of a similar kind to those in the Victoria steamer,

also took place not many months ago with a Cornish boiler at the Viaduct
foundry, at Newton, in Lancashire ; but the boiler being a high-pressure

one, the force of the explosion was much greater than in the former case.

Several tons in weight of cast iron and other articles were removed by
it, and a breach was made by them, of ten yards wide, through a strong

wooden inclosure that surrounded the foundry yard. Indeed, every thing

in the dieection of the mouth of the tube, for 60 or 70 yards in a direct line

and two or three yards wide, was swept away with terrifio violence, inclu-

ding ten or eleven workmen, nine of whon) were killed. The bricks

which had composed the lire bridge within the tube were projected like

shot from a gun to twice the above mentioned distance, and were the prin-

cipal cause of the loss of life. Ti;e report was described us like a loud

clap of thunder. - ' .. >
^': .^-:-C:^^:^] .'.'>'. 'r:...^-^r''^-:---:,y\

^

It is necessary to say that the incrustations of which we have spoken
as common cause of explosions, had nothing whatever to do either with

this case, or those of the Victoria steamer, the boilers being quite new
;

thiese instances are only adduced as illustrations of the peculiar destructive

violence incidental to this particular kind of boiler, owing to the steam be-

It has been observed, that when one or more flued boilers are working in connection
''

with another which explodes, the water immediately boils out of the former info the latter,

and a continuation of the effect is prodiwed for several seconds, together with a prolonged
rumbling sound, which has been described as like thunder^

^:.
i--
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lag reinforced as it were within the tube, and then being all expended in

one direction. Respecting the causes concerned in those particular explo-

sions we shall have more to say.
, j^ ^ v>v •; ' - ' j. -^a '^ ^'; •:^':a;'

ON EXPLOSIONS CAUSED BY MALFORMATION OR WEAKNESS OF SHAPE.

, ; We may take the last stated case of the Viaduct foundry boiler as

an illustration of this class of causes, for although not very commonly pro-
"_ ductive of explosions properly so called, they deserve the particular con-

sideration of the users and makers of high-pressure boilers.

The peculiar fault of this boiler and the proximate cause of its bursting

was, that the tube or internal flue was oval in section, although the boiler

itself was circular.
''^

; Now the main object in making an inside flue oval and placing it

with the shortest diameter vertical, is no doubt the obtaining a greater

depth of water over the flue without diminishing the heating surface; but

by thVs endeavoring to avoid the chance of an accident arising from a defi-

ciency of water, we run into the contrary extreme, and risk an explosion by
making the flue of a weak form.

A very slight departure from the true circular figure, not only causes a
flue to be much weaker, but the pressure has a constant tendency to still far-

ther alter the form of the curve, thereby becoming weaker with every

strain, until the boiler bursts by what is called a collapse of the flue ; that

: is, the two sides are usually crushed flat together, or nearly so, and the

rupture consequently takes place in the flue itself, through which the

steam and hot water are discharged in the manner we have already stated.

The Viaduct foundry boiler was 12 feet 6 inches loner, by 4 feet

9 inches in diameter. The inside flue was 3 feet wide, by 2 feet 6 inches

deep. The fire bridge was at about one-third the length of the flue, and
. the top and bottom of the latter were crushed together at about midway be-

tween the back end of the boiler and the bridge ; the latter no doubt by
. acting as a momentary support to the top of the flue at the instant of the

plates coming down.determined the place of the collapse.

The above boiler was quite new, the explosion having taken place

the first morning it was set to work, and within one minute after starting

the engine. The plates were of three-eighths of an inch thick, and, saving

the forr/i of the flue, the boiler was remarkably well made, as well as all

the apparatus belonging to it. It had two safety valves, two gauge cocks,

and a glass water gauge. The foreman of the works, who had the su-

perintendence of erecting both the boiler and the engine, (the latter being

also new and of eight horse power,) was present and managing them him-
self when the explosion took place, he being also one of the unfortunate

sufTerers.

The verdict of the coroner's jury in the above case was "accidental death

occasioned by the insufficiency of water in the boiler,''^ which conclusion

seemed to be arrived at, either from insufficient evidence, or inability to ac-

count for the accident in any other way; although there was direct evi'

dence to the contrary, namely, that the gauge cocks indicated sufficien

'

water a few minutes before the explosion, and that no steam was blow'i

away in the interim. In concurrence with the opinions of the jury wer®
those of several most respectable engineers, but with the addition, by som®
of them, of ascribing the explosion to the sudden formation of hydrogen
^as, by the injection of cold water upon the supposed red hot flue when
the engine started. This last opinion is far from being a singular one in

many similar cases of explosion that have occurred with high pressure
boilers, but is, as we think, a very erroneous one, not to say fatally so, in
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many instances. For by thus assuming a theory which, to say the most
for it, is, according to our ordinary knowledge of the laws of cbomislry,

extremely improbable, a chtck is, to a certain degree, placed upon any
further investigation, while the real errors of construction are perhaps kept

out of view or repeated in other cases. /; ,. -; „ . • N:" ' 1:^ V:

Now, if instead of the flue the builer itself had been oval and the

flue circular, the same means of obtaining a greater depth of water over

the flue would have been afforded, but with much greater safety from ex-

plosion or collapse. For although an elipse or oval is a weaker shape for

a boiler than a circle, still from the pressure being inside the cwr^-e, any
extra strain or pressure that the boiler may be exposed to, will only have a

tendency to alter the curve into a stronger shape than -it was before, or to

approach more nearly to the circle. On the other hand, when the pres-

sure is on the outside of the curve, the effect is exactly the reverse of the

above, the strain having a constant tendency to put the curved surface into
\

a weaker position
;
coflsequently it follows, that a boiler slightly elliptical

or oval in section, is, for atl practical purposes, as strong as if it were cir-

cular ;
while, in an internal flue or tube, w'here the pressure acts external

ly to the arch or curved surface, if the curve is not truly circular, the ten-

dency to give way and be crushed inward by what is called a collapse, will

increase in an increasing ratio with the strain.
j

Hence it ought to be a rule in the making of high pressure boil-

ers, that the inside flues, besides being circular, should also have their plates

quite as thick, if not thicker, than the external shell or case. The boilers

themselves may be to a considerable extent elliptical, even so much as in

the proportion of 6 to 8, without materially diminishing their ultimate

strength. Contrary, however, to the above recommendation, we frequent-

ly see a different practice followed, that is, the dangerous one of making
oval inside flues of thinner iron than the boiler. If the [peculiar form of

boiler should in any case absolutely require oval flues, which may possi-

bly be allowable for low pressure, those parts ought to be earefully sup-

ported by stays.

ON EXPLOSIONS CAUSED BY IMPROPEU POSITION OF THE HEATED SUR-
FACE.

An attentive perusal of the section on the position of the heating

surface (in Chap. III. Art. 120, etc.) together nith the preceding sections

of the present chapter, besides bearing in mind what has been hitherto gen-

; erally known on this subject, will, it is to be hoped, enable us to eliminate

: all the causes that were ever concerned in producino- explosions of steam
engine boilers ; and perhaps also put us in a condition to assist, if not in

preventing, at least in placing some check to, the increase of those lamen-
table occurrences, and thereby tend to tl e rtmoval of the only remaining
barrier of any consequence to the further progress, and eventual complete
triumpth of the empire of steam.

There are only two ways in which a boiler can be made to burst

or explode by the power of steam. One is by a gradual increase of the

pressure produced in the usual way, but at a time when all egress is pre-

vented until the steam acquires sufficient strength to force its way out by a
rupture of the material of which the boiler is made. The other way is by .

some sudden increase in the quantity or pressure of the steam, to such an '•

extent, that the ordinary safety valves, or perhaps any other means of out- ;•

let that might be devised for the purpose, are unable to carry it oflT with the

requisite rapidity for preventing any (although but momentary) strain great-

er than the boiler can bear. We have long been of opinion that it is in the
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consideration of the last above two classes of causes principally, that we
ought to look for the proper remedy. ^.^-^ '^f .'''' '.

::\ It will be recollecied by those who read the newspaper accounts

of the second explosion on board the Victoria steamer last summer, that

great stress was laid upon the peculiar nature and situation of the injured .

portion of the boiler, the principal place of fracture hting the lower part of

the inside flue or tube by what is called a collapse of the flue upward. The
boiler was on the circular or Cornish principle, that is with the fire place

inside the tube, which was slightly elliptical, but of a very large size, so as

to allow of merely a shell of water between it and the external case. More-
over, this boiler contained an inner tube within the flue lube, containing

water, and communicating by means of short pipes with the upper part of

the boiler, similar to some that have been lately introduced in Cornwall,

therefore it has been called the " improved Cornish boiler." The boiler

in this case had return flues underneath its bottorft, and set up somewhat
similar to the ordinary manner in which a Bulterly or Cornish boiler is

set up for mining or factory purposes,— a highly objectionable method, in

our opinion, when applied to a steam vessel ; and we have no doubt of be-

ing able to show that this assisted in the production of the fatal catastrophe
*

which took place in the Victoria.

A collapse of the flue upwards is not an uncommon occurrence in factory

boilers that contain inside flues with rather flat bottoms; and it frequently

occurs with what are called Bulterly shaped boilers, or those which have
the mouth of the inside flue a very flat oval, particularly behind the bridge
where the fire first passes into the tube. •, : , : ;' -;

On this particular portion of the bottom of the flue of a Bulterly boiler,

and for a considerable distance beyond the bridge, we have known small
coal and coal dust to accumulate into a heap of some magnitude. Now
with a pretty strong draught, and the flame reverberating downwards, as

it necessarily does in both the Cornish and Butterly boilers, this heap of ;^

coal dust occasionally takes fire and burns with more or less intensity ac-

cording to circumstances,—never perhaps with sufficient intensity to make
the iron any thing like approaching to a red heat in the first instance,

but rather gradually to deteriorate and weaken the iron in the manner we
have before pointed out, in the case of the side plates of the furnaces of ma-
rine boilers ;

excepting that in this case the injury is more rapidly efl^ected

from the circumstance of the bubbles of steam which rise from the lower
heating surface coming continually in contact with the bottom and sides of
the inside flue; thus, in some measure, preventing the water from carry-

ing off the undue heat accumulated in the iron plate above it.

We have occasionally met with instances where the mischief done in the
above way was first evinced by the bottom plates of the flue being so far ^

weakened or softened as to give way to the pressure of the steam sufficient-

ly to form a dish-like protuberance within the flue, and consequently a cor-

responding concavity on the under side or that next the water, into which
the steam would of course accumulate or become locked in the manner de-

'

scribed in Article 152, etc. Now, after the injury has proceeded thus far, it is

very evident that a second accumulation and ignition of coal-dust, may
cause the injured part to become rapidly red hot, or sufficiently so as to

cause the flue to burst upwards with the ordinary pressure of the steam,
and this effect is in fact what frequently takes place. We have had many
opportunities of tracing the symptoms indicating the above efTects, from
their source, as above stated, to their full development in an explosion *

and in one particular boiler in Manchester, this occurrence look place
twice exactly in the manner above described. c .- - -
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That similar causes would produce similar effects in the Victoria boil-

ers we have no occasion to contend, the priniples of their construction being
the same as we have briefly described above, the details of which any one
may see by referring to the engravings of those boilers, published in the

Civil Engineer's Journal, and also in the Mechanic's Magazine for last

year.

The evil in all such cases arises from the principle (whether incidental

or designed) o{ heating water downwards, which is essentially bad, and
respecting which we have largely expatiated in various parts of this work.
But our present business being principally with land or factory boilers, we
have only to state that the evil is usually prevented by keeping the flues

well cleaned but; but it would be better still, perhaps, to cover the bottom

of the flues \Vith fire bricks, or a coaling of Roman cement, or any sub-

stance that is a bad conductor of heat.

In the particular case mentioned in the last article the flue was about

five feet by three, and assumed a kidney shape— the transverse section hav-

ing the indentation at bottom. The plates were about 3-8ihs thick, and tho
pressure 9 or 10 lbs. per square inch. « , ^ /

. -

'• (To be continued.) -• ^

FOURTH ANNUAL REPORT OF THE L. C. AND C. RAILROAD COMPANT.
(Continued from page 310.

From the report it appears that a portion of the advances made by this

company have been refunded from the income of the Hamburg road ; but

as these fall short of the interest on the entire debt contracted, the result is

not varied, and the cost of that road to the Louisville, Cincinnati and
Charleston railroad company, remains fixed at upwards of three millions

of dollars.

The locomotive power is reported as efficient and equal to all the proba-

ble transportation for the coming year on the road
;
and the work shops are ,

represented as under efficient management, and in a condition not only to

keep the requisite number of engines in order, and in active service, but to

reconstruct those which have been disabled, and to furnish the additional

ntmber of new ones which may be demanded by the increased transporta-

tion on the road. There was a deficiency, however, of freight cars; and
the additional number required are under construction. The work shops,

.

sheds, and other structures at the depots, and particularly at Hamburg, and
at that near Charleston, are all temporarily arranged without much order or

with a view to permanency, and being of wood are much exposed to fire.

An accident of this kind might not only result in great pecuniary loss, but

in the entire suspension of the business of the road, as inconvenient and as

embarrassing to the community as it would prove to the company. All

these must require, in the progress of time, at a more convenient period

than the present, entire new construction, and of materials which will ren-

der them more durable, and exempt from being fired. The depot on the

Neck near Charleston, it is alike the interest of the company and of the ;"

community to advance into, or on the borders of that city ; for it seems ab-

surd, that a road intended to make more perfect the commercial connection
:

between the interior and the shipping point short of its accomplishment.

At the other extremity at Hamburg, there are considerations equally as im- -

posing, and to which the community of Georgia, and all interested in the ._

railroads intersecting that State, however opposed at present, must soon -y-

yield, for the advancing the South Carolina road into Augusta. At present '

the merchandize and produce of the country are subject at the two extremi-

ties of this road to a bridge, wagon and dray tax— in some cases equal to
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40, and in most from 20 to 25 per cent on the entire freight from Charles-

ton to Hamburg. All these impediments to a free and cheap intercourse

between the harbor of Charleston and the interior, will involve further im-

provements ;
and therefore it has been recommended that from the capital

to be paid in under the charter to the Louisville, Cincinnati and Charles-

ton railroad company, there be reserved at least three millions as necessary

to meet the obligations for the purchase, and the more permanent construc-

tion of the road from Charleston to Hamburg and Augusta, so that it may
fulfil all the great objects for which it was originally projected. At that

sum it will be found a purchase, and investment remunerating in time, it

is believed to all, who retain their interest as share owners. To the Louis-

ville, Cincinnati and Charleston railroad company, embarking as they have

in an enterprise of great magnitude, of incalculable importance to the south

and west, and involving a large amount of expenditure it was invaluable
;

and in the consummation of this purchase, we may now, with the greater

confidence look to the ultimate consummation of the great objects for which
that company was chartered. They received a road admirably located,

the* longest which has been constructed in the United States, organized in

its government, and in full and successful operation in all the departments

of police and transportation, for its management, with work-shops and mo-
tive power, and a most efficient class of mechanics, mechenist, and engine-

men, most, if not all of whom had been educated in its own native school

at the Depository, and where they imbibed, and still retain, an attachment

or esprit, for the road. The expense, and the time, which would have

been necessary to have organized, and to have given impulse to these ar-

rangements, on a new and independent road, would have been incalcula-

ble. Already on the short section of road to Columbia, which has been

completed, have the benefits of the connection with, and ownership of the

Hamburg road and work-shops, been most advantageously experienced.

Without the necessity of an additional outlay for new engines, passenger,

and freight cars, &c., and with all the hazard of subjecting our first trans-

portation operations to the management of discarded conductors, engine-

men of other roads, or to those who only had the passport of a recom-

mendation, and free from the embarrassment of having to negotiate with
an independent road, by which the freight and passengers from Orange-
burg, and beyond, should be expedited to Charleston on their track; it was
only necessary to give orders to bring in harmony the transportation and
travel in both directions, meeting at Branchville, and to furnish an engine
and competent attendents, and the work was accomplished, and at a mode-
rate expense, compared to what would otherwise have been incurred. : .

':^ FINANCES, INDEBTNESS, ETC. ETC.

The Report of the Secretary and Treasurer, exhibits a statement of the

finances and indebtedness of the Company up to the first of September,
1840. The expenditures have been separated and made chargeable under
the different heads to which appropriated. The indebtedness of the Com-
pany, though greatly reduced, and brought more within our ability to meet
it, is still large, and the expenses enhanced from a heavy, and unavoidable

interest account, which has, and must continue to consume a large portion

of the resources of the company, if these debts cannot be provided for, or

extinguished by the paymenr of instalments on the part of the stockhol-

ders. The amount of arrearages lying over, and probably equal to if not

exceeding our bank engagements, and the mistaken policy hitherto of post-

poning the regular calls every sixty days, as the charter prescribes, for the

sums necessary to build the road, and of granting indulgence, at the same
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time that we were pressing forward with the work, had superinduced a
system of loans to meet pressing claims, which has not only operated ia

the prejudice of the treasury, but very sensibly increased the cost of the

enterprise. To this fact must be ascribed much of the excess of indebted-

ness which will remain over and above the capital estimated as ample, in
'

the previous part of this report, for the construction of the two roads

owned by the company, and which would have been adequate, but for thtf

diversion, under a mistaken policy of credit, a proportion of the sum from
its original legitimate objects; from the payment of debts, to the payment
only of interest on debts, still remaining unliquidated. This interest, there-

fore, has oparated as a sponge, which has silently, but surely absorbed the

slow receipts of our cnpital, and must remain as a large item, unexpectedly,

but now unavoidably charged to either profit or loss, and to be added as an
item on the amount of capital invested on the road.

In the division of surveys, the Engineer has, under itistructions, divided

the amount, charged against the road, as far as Columbia, the sum fairly

appropriated on that section, dividing among the other States the sums ex-

pended within their respective limits for said service, and leaving an amount
chargeable against the company for the surveying operations above Co-
lumbia. Though these divisions were made with the view to the separat-

ing of the funds of the different States interested in the enterprise, as re-

quired by a resolution of the stockholders, and to ascertain as far as prac-

ticable, the amount for surveying chargeable on each section of the road, it

cannot altar or diminish the liabilities of the company in the aggregate.

The amount, therefore, for surveys beyond Columbia, though as a separate

item, chargeable hereafter to the road above that place, is still so much of .

the company's funds prematurely disposed of, and which must remain as

slumbering capital, unavailable until the enterprise advances beyond that

place. '::;• ^' '-
: ; [:..-/'..:_ .y\ .'" "'' .•'-'

" '-'-'-^i.: ^"-'.'y:"^\]
'

^ There has been expended for surveys, instruments, etc. in the Engineer

department, up to the 1st September, 1840,
"•

$221,103 18
Of this amount there is chargeable against the section of

road between Branchville and Columbia, $85,000
Above Columbia, in South Carolina, ^ 43,102 18
In North Carolina, 24,500
In Tennessee, . . '23,500
In Kentucky, ' 45,000

$221,102 \8

From the Treasurer's Reports the liabilities of the company, up to thef

same period, are

To the Banks of Clmrleston,

To Bankers in London, for advances, '-.
'

To City of Charleston for advances on stock, ^

To State of South Carolina for advances on stock.

To State of South Carolina for advance to Hamburg road.

To notes drawing interest, and payable at 12 months date,

$201,892 00
14,300 60

: 39,139 53
474,077 37
138,223 59
247,897 25

To Scrip (Receivables) of the denominations of $5, and under, 44,425 00

>'^-^'" >' -
• ^ - - ^'$1,159,955 34

Add amount necessary to complete the road to Columbia, 805,036 54

VV ..

a-
$1,964,991 88

'.-> "•'.
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t>educt tonds abd notes in hands of Treasurer, . .\t ;-j

which may be available,
, 127,872

Amount of the sterling bonds, still in deposit with

our bankers in London, at their par value, 51,111

^-'>-^;^-"

178,983 00

Leaving to be provided for, ultimately, , ; $1,786,008 88
Though the subscription lists exhibits some 80,000 share owners, there

are represented in the Southwestern Railroad Bank, but 51,198 shares

held in the State of South Carolina; 14,409 held by the State, city of

- Charleston, and other incorporations ; and 37,689 by private individuals
;

on 37,000 of which two instalments in bank, amounting to 25 dollars have
been paid. It is assumed, therefore, that all who have advanced that much
in cash, over and above payment on the road, will not hazard the forfeiture

of the stock made so valuable by the amounts already paid in. We may
safely presume therefore, on 50,000 shares, as the number on which will

be paid all the instalments as they accrue. As yet there has been a call of

but $30 on each share for the road, and a large portion of this has not been

paid; leaving arrearages on the 3d, 4th 5th, and 6th instalments which
cannot fall short of - . : ry-\ '-'/^i --v z^- >•--; 150,000. 00
Six more instalments, of $5 each—$30, or $60 in all, on

,

y- each snare, ought, on 50,000 shares, to yield $1,500,000 .; . ., , /

;

vt less 90;000 already paid in advance by State and cor-

i,'
po rations* .. ,

' '. 1,410^000 00

:'r\:.._.:i/'-/^'\y^ r:'^:^i:^---:-:'^ $1,560,000 oo
Deficiency, which can be met from the receipts of the road, 226,008 88

As a proportion, however, of the above liabilities are not pressing, and •

the debt to the State may be deferred by paying interest ; and as the amount
of work yet to be done, will be paid in obligations at 12 months date ; and

arrancremenls for the iron, from Europe, can likewise be effected on time;

we repeat, that if the arrearages due on instalments are paid, and the four

calls, now made by advertisement, on the stockholders, are promptly met,

that the two additional sums of $5 each, to make up $60 on each thare,

already paid in, the larger amount has been absorbed, in mee ng the pur-

.- chase of the Hamburg road; and no small sum expended on surveys in

anticipation of the road progressing hereafter beyond Columbia. But a

very small proportion, therefore, of the payments made, have been availa-

ble in the construction of the road between Branchville and Columbia.

, Most of the work, hitherto, on that section, has been accomplished on credit

, and loans, which will explain the past indebtedness of the Company to the

banks ; and lattefly, through the agency of our obligations, in the form of

promisory notes, which have thus far performed their functions most satis-

factorily; and, without the aid of which, we should have been forced for

the Season to suspend operations. The increasing confidence which has

." been reposed in this paper, must stimulate our stockholders to meet their

engagements for instalments as called in; and our obligations honored, as

.: they will beat maturity, will leavethe Company in possession of two hun-

dred and twomiU'S of Railroad, which will have cost, and is intrinsically

'; worth five millions of dollars; on which there will be due only a defer-

; red debt of two millions; subject to an interest, annually, of but 5 per
- cent. The receipts on the entire line of road not falling short of seven

hundred thousand dollars, at the close of the first year after completion
;

and most probably increasing, in time, to eight or nine hundred thousand

43
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dollars, must under an economical system of government and expendittire,

yield not less than 7 per cent, dividendon the capital involved in the en-

terprise, appropriating to the three millions paid in by the stockholders their

share; there will be left a two percent, sinking fund on the deferred 5 per

cent, debt of two millions, pledged for its final redemption. Should the ope-

tions of the road fail in the accomplishment of this end, on which there

seems not the least shsidow of just apprehension, as a further security to

the State of South Carolina for the guaranty of said debt, the additional

sum of $40 on each share, not called in, but provided for in the charter^

may be pledged to meet, faithfully this obligation. Our great difficulty is,

the progressing of the unfinished road to Columbia, at a crisis of such un-

exampled pressure on the monied interests of our country : for the ques-

tion is not to be mooted, that whenever the road is completed to Columbia,
as it has been to Hamburg, that they will unitedly accomplish all our just

expectations. ... ~^ ^ , ,. .

'^.^ . ; THE ROA.DS, THEIR LOCATION AND PROSPECTS. i /: C V^;

The Louisville, Cincinnati and Charleston Railrod Company, in virtue

of their own charter, and of the interests purchased of the South Carolina

Canal and Railroad Company, are now in possession of all the Railroad
enterprises within the limits of South Carolina, enjoying the peculiar ad-

vantages of being able to give unity and harmony of movement to the travel

and transportation of the community. In one direction they have a road

from the city of Charleston of one hundred and thiity-six miles in extent,

completed and in successful operation, and having reached the terminus of

the State in that quarter, it only awaits the progress of events certain though
slow, of consummating a more perfect union with those numerous works,

now under construction, and which have been projected with the view of

intersecting the productive States of the south and west.

In another direction and diverging from the above road at Branchville,

our Company have under construction a road, a portion of which has been
finished, to Columbia, penetrating the interior and one of the richest por-

tions of the State of South Carolina, and demonstrating, in its future pro-

jected extensions beyond that place, on the valJies of the upper Tennessee
and of the Ohio rivers, us well as on the rich and flourishing mineral and
manufacturing districts of North Carolina.

It is not to be credited, that in the successful accomplishment of this first

section of a grander design, the greater enterprise, (in the progress of
events, and in times more propitious than the present,) will be permitted to

fail, through the indifference or want of support on the part of the citizens

of other States, equally as interested as those, who have put forth their

strength at the commencement.
It is due, however, to the Stites of North Carolina, Tennessee and Ken-

tucky to call the attention of their citizens to the resolution passed at the

last annual meeting of this Company at Ashville, in which it was declared,

"that this company now reiterate their declaration, that without the united •

assistance of the States through whose territories the road isto pass, the

work cannot be accomplished, and they now make their solemn appeal to

those States, and are^«pmpelled to declare, that unless they speedily and
'

cordially co-operate, this Company will be unable to progress with the en^

terprise." :

The location of these roads, that to Augusta and Hamburg in one di-

rection, and to Columbia in the other, and commencing at the most populous
commercial city, and at the most accessible harbor south of the Chesapeake,
is peculiarly advantageous- They form, as it were, the centre links in a
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chain of Railroad and steamboat transportation, on which have commenced
mnd, as certain as the tides at their appropriate seasons, will continue to ebb
and flow, the moving and enterprising population and interior trade of

ihese States, from the most eastern to the most southern and western ex*

"tremity of the country.

The chain of roads and steam navigation from Salem and Boston via.

New York, Philadelphia, Baltimore and Washington, the Fredericksburg,

Richmond and Petersburg, and the Portsmouth, Roanoke and Wilmington
roads has already been completed. Branching from the Roanoke by a
more interior direction, and another chain has been commenced via. Gasson
and Raleigh in North Carolina, which in the progress of enterprise and ^

improvement, must in time, force its way by the Bend of the Yadkin, or :

by Fayetteville, Cheraw, and Camden, to its junction with our road, either

at Columbia, or at or near the viaduct over the Congaree, pursuing in

its course the line designatedand projected in the map of the United States

as the Metropolitan Route. In the south and west, the map exhibits traces

of roads in Georgia, Tennessee, Alabama and Mississippi, no less impor-
tant, and equally dependent upon one great design, o{general intercommu'
nication among the States. First, from Savannah in a direction to Macoa
and Augusta, ninety miles of which has been completed. Second, from
Augusta to Decatur on the Chattehoochee ridge, one hundred and sixty-

five miles, one hundred and eight of which is in a finished state. Third,

from Macon, via. Forsyth, to the same point, all of which is under gradua-

tion ;—and fourth, the Georgia State, or Atlantic and Western Railroad,

from Decatur the termini of the above roads, to Ross' landing, or Chat-

tanooga, on the Tennessee river, a distance of one hundred and thirty .

miles, the whole of which has been located, and the graduation of most
of which is in a very advanced state. With the same views, and aiming
at the same central point of connection, we see in Alabama a road com-
mencinof at Montgomery, 25 miles of which is completed, in progress to-

wards West Point, on the Chattahoochee, with a further object of uniting at

Covington, or at Decatur, with the Georgia, and the Western and Atlantic

Railroads. In Tennessee a successful effort by the Hiwassee Company,
from Knoxville, tending towards the same point. At Memphis, on the

Mississippi, a road to La Grange, 57 miles, has been commenced, most of

it has been graded, and the whole in progress of completion; looking in

the liberal grants which have been accorded by the States interested, to an
ultimate union with the road, now completed, and under operation, from .

Tuscumbia in North Alabama, to Decatur, on the Tennessee river. In a
more southerly direction, a new line has been projected, and the initiatory

steps taken for its execution to unite the Montgomery and West Point road
in Alabama, via Selma, with Jackson, Vicksburg and Natchez, in the

State of Mississippi. Other projects by which Railroad communications
between the roads enumerated, and Apalachicola, St. Joseph's, Pensacola,

Mobile and New Orleans, are under examination, and will no doubt re-

ceive in time, the favorable action of those interested. All these roads,

crossing as they do, the great rivers flowing through the south and west, at ;

points accessible to an ascending and descending navigation, make those

streams tributary to the more extended commercial intercommunication the

roads are designed to promote.

The line, however, of South Western Railroad, and steamboat transpor-

tation, which has been long projected, now attracting much interest, and
which is nearest to completion, is that by Augusta and the Tennes.see river

to Memphis, on the Mississippi. Of the above distance, 579 miles, from
Augusta to the Mississippi, there is 145 of Railroad transportation, and

I:.-....-.-:.
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130 of steam navigation, now in use; 187 of Railroad, under construe^

tion, and rapidly advanciuf^ to completion, and only 117 miles of Railroad

though projected, located, and in pari provided for, which has not been

commenced. The peculiar feature, however, of this route, and which most

strongly recommends it, is, that by a peculiar deflection to the south of the

Tennessee river, known as the Big Bend; the navigable waters of the

Mississippi, are actually brought within 295 miles of Augusta, oh which

line there remains but 57 miles of Railroad, which has not been commenced,

but which has been located, and it is believed will soon be under contract.

The avenue to that river, thus opened by the energies and enterprise of

the State, and citizens of Georgia, .at once consummates in one direction,

the so much desired connection between the east and the west. The Ten-

nessee river is reported by the United Engineers, who have carefully ex-

amined it, as a navigable stream bearing a favorable comparison with that

of the Ohio; and as the navigation is equally as good to Ross', as to Gun-
ter's landing, the terminus of the Alantic and Western Railroad, at the

former, saves the difference of distance between these points. In an able

and interesting report of the Canal Commissioner to the Alabama Legis-

i lature, charged with the improvements on the Tennessee river, now in pro-

gress, we make the following extract:—" The river in average years dis-

charges about the same quantity of water as the Ohio, with the exception

of the obstructions at, or near the Muscle Shoals, which may be canaled

through the whole extent for less than has been expended on the falls of the

Ohio, at Louisville; it is equally adapted to navigation in an extent of 600
to 800 miles, with the additional advantage of exemption from ice, which
causes frequent interruption to the navigation of the Ohio, at irregular in-

tervals from November to March." The obstructions therefore, at the

Muscle and Colverts Shoals, and some other points which have been ex-

amined and for which there have been liberal appropriations on the partof

the General Government, removed; and an uninterrupted navigation for

steamboats may be obtained from the terminus of the Georgia road at Chatta-
'. nooga, and by a descending current, to the valley of the Ohio. That all

these projects, originating in different States, and by independent compa-
nies, as parts of one general design, will in the course of time be finished,

we have the guarantee of the enterprise of the age, and of the wealth and
productiveness of the countries they are intended to intersect, and accom-

/ modate. Most of the Railroad projects in particular will be accomplished.

; They have advanced too far to halt, and every day's experience seems lo con-

: firm the popular feeling in their behalf For speed and security, they

stand unrivalled; there is but one further improvement requisite, the di-

minution of the cost of construction, and of management, to confirm the

universal preference awarded them. To this all imptrlant subject too

much of the attention of Engineers cannot be directed. The stimulus to

internal improvement, and to private enterprise by Railroads, has received

its principal check from unanticipated expenditures. The splendor of a '

road may gratify the eye, but those who build, and have to sustain them,

.

^ will calculate the cost, and it must be ever held in mind, that the expense

of freight and passage must vary with, and bear a relation to the capital
'

. involved in the construction. As you diminish both, the power to cheapen
^ transportation is enlarged, and thus a perference for Railroads in the com-

munity, will be extended and confirmed.

These representations of what has been done in the south, of what is in

progress, and of whnt remains to be accomplished, must forcibly impress

all how dependent these avenues of intercommunication for success, must
be on each other. Whatever may be the opinions now in conflict on this
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subject, however, local jealousies may for a time engender most mistaken

rivalship, yet more liberal and enlightened views, must bring all the stock- ;

holders, and managers of Railroads, to the same common ground; that

like the veins, and arteries of the human, they are in the physical and
commercial world, but parts of one system, the circulation on the one, de-

pended on, and contributing to the circulation on all. The cities of the

south and west, can never in justice be jealous of each other's prosperity.

They are relatively dependennt on each other, and should that connection :.

by railways with the Tennessee river be consummated, as it no doubt will,

there will be a stream of south-western trade and travel, not a subject of

strife, between sister cities and roads, but of most abundant participation ,

for all. The inquiry, in the overflowings will be, not who has too little,

but who desires more. Can this be deemed extravagant with the facts,

which the history of the past affords. When three such cities, as New
York, Philadelphia and Baltimore, without including in the exhibit stars

of a smaller magnitude, revolving in the same sphere, and by the same
impetus power, all within a circle of two hundred miles, and numbering
more than half a million of inhabitants, have grown, and continue to in-

crease, and gather strength from the contributions of that mighty empire
west, which like a giant, has sprung from its cradle. When a fourth and
no less popular city, at the very eastern extremity of the Union, is now
pressing forward with its great Railroad, not to intercept; hut to participate I

in this trade, more than enough for all. Can the cities of the south doubt,

that while neither can appropriate to itself, they may all enjoy, and in

abundance, their fair share in the division if they but unite in the means,

where union is necessary to its accomplishment. If the North River Ca-
nal, the works of improvements in Pennsylvania and Maryland, have al-'

ready been so influential in encouraging a western trade with the cities of
the north and middle States, what may we not confidently calculate upon,

when the waters of the Mississippi, are made to flow, as it were, by a shorter

and more natural channel, and on a parallel of latitude not to be impeded
by the snows, or congealed by the ice of winter. Commerce is not local,

and abhors monopoly full as much as nature does a vacuum. It may for a
time be paralzed by ill advised restrictions, but in the alasticity of its na-

ture, it will seek avenues of circulation, however impeded and however
circuitous. Give it, however, facilities, clip not its wings, and with the

speed of the locomotive, it will find its way, in every direction, and appor-

tion to each section of the world, its fair proportion of the interchanges it

encourages. A just comprehension of the relations, and of the mutual de-

pendence of the parts, on a universal system of commercial and extended
intercourse, must irresistibly lead to the acknowledgment, that to the free-

dom oftrade, as to the libertyof action, must we look for the stimuli to great

enterprises.
" Impulse has been given by the independent action of States and corpora-

tions in every direction, and it is now only necessary to harmonise, and to

combine, and to concentrate the energies of each, free from the repulsive

spirit of supposed, or mistaken rivalship, to accomplish the ends ail aim at.

Respectfully submitted by
James Gadsden, President, &c. >

American Copper.—We are gratified to learn from a late number of the

Wisconsin Enquirer, that Messrs. W. Alford and P. W. Thomas of New
Baltimore in that territory, have met with complete success in their ex-

periment on smelting copper ore. They constructed a very simple fur-

nace which cost only ten dollars, in which they smelted on the 28th of Sep-
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tember last, 2,500 pounds of ore, from which they obtained Dearly TCRT

pounds of good pig copper, pronounced, by competent judges, to be superi-

or to the South American pig copper. The time occupied in procuring

from the ore the above amount of copper, was only nine hours. Neither
Mr. Alford nor Mr. Thomas had had any experience in the business of

smelting, and the result is justly deemed a matter of great consequence to

that Territory, which abounds in rich copper ore. •

We import over three millions worth of copper annually, which we hope
ere long to obtain from our own mines, while we export largely this valu-

able metal. . .'

,
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RAILROADS IN THE UNITED sTATis. By Chevalier De Gerstner.

RAILROADS IN ALABAMA, LOUISIANA, MISSISSIPPI, TENNESSEE, AND
. KENTUCKY. '

::^rr yr^ ^-/^ ~m^•yim..
- "

' (Continued from page 301.

The railroads in these five States also pass more or less through sections

of country very thinly settled, and are with some exceptions of a less sub-

stantial construction, and with the limited means of the companies, the time

of their completion may yet be far distant.
:. v ^-^^^i. ,i.v

.

The railroads undertaken in Alabama appear very extensive, if the

small population of this State be taken into consideration. Only one of the

lines, however, that from Decatur to Tuscumbia, has been opened.

The railroads in Louisiaria are all very short, with the exception of the

New Orleans and Nashville railroad ; they nearly all terminate at some point

on the Missississippi river, and like the railroads in the adjoining State of
Mississippi, from lateral branches to this great highway of the west. To
some of the railroad companies in Louisiana, loans were granted by the

State, while others have obtained bank charters.

In Mississippi the railroads are constructed at a considerable expense

by companies with banking privileges. The longest line is that from

Natchez to Canton.
* Two railroads are in progress in the State of Tennessee^ but no part of

them has yet been opened ; and in Kentucky on\y 32 miles of railroads are

in operation. In the latter State a considerable sum has been expended for

the improvement of rivers, turnpike roads, and the Louisville and Portland

canal.

The railroads in Alabama and Louisiana have not an uniform width of

track; on most, however, it is 4 feet 8j inches. The New Orleans and
Nashville railroad has a clear width of 5 feet 6 inches. The width oftrack

of the railroads in Mississippi is 4 feet 10 inches.

It appears that there are 27 railroads in the above five States, of which
only 195 miles are completed and in operation, while their total length,

when finished, will be 1148 miles. 33 locomotive engines are used upon
195 miles of roads, which gives one engine for 6 miles; the greatest num-
ber of locomotives is upon the Ponchartrain railroad, that is, 5 for 7^ miles,

or 1 for IJ miles of road.

Of the total cost of the railroads, which will be $19,234,000, one-half

has already been expended, and only one-sixth of the whole length is in

operation. This shows that the works on many railroads must have been

suspended, when they were already far progressed. The average cost of

the railroads in these five Slates will be $16,750 per mile, which does not

differ much from the cost of the railroads in Virginia, North and South

Carolina, Georgia, and Florida
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Progressive Incridse of traffic. >
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Jt Messrs. Editors—THe progressive increase of traffic on railways, is

presented in the following report, which roust claim the attention of your

ireaders and should inspire capitalists with confidence in this class of in-

vestment. Celerity and certainty of arrival^ will, in all countries, claim

the preference, and in none is it more clearly Exemplified than in the Uni-

ted States. If we are correctly informed, the steamboats on lake Erie have

rapidly increased, and at extra prices, are taking a large portion ofthe trade

and trafic from the sail vessels. The same results took place on the Hud-

son by the ihtroductidn of vessels tbwed by steam. May we not expect on

the land from railways, and the improved locomotive, a like result? We
think so. All experience at home, and abroad tend to convince us, that

railways are destined to superceied canals, in high latitudes, in the transpor-

tation of merchandize, add valuable produce. J. E. B.

From Baron Charles DwpiiUs Report on the Paris and Orleans Rail-

way.—Experience has proved both in France and abroad, that in a short

space of time the facility, expedition, and economy afforded by railways

more than doubles the number of passengers and the quantity of merchan*
dise. V

In order to support such statements, we will quote the following facts re-

lative to the railways of Belgium, England, and Scotland in positions of

extreme difference, and giving rise to a variation in the returns which far

exceeded all anticipation.

Comparison of the number of travellers conloeyed daily throughout the

whole or a portion of the line.

Railways. Before the establishmenU After the establishment.

> Manchester and Liverpool 400 1,620

; Stockton and Darlington, .- 130 / , ^
_

:;; ;^r ;; ^^^. 630

i Newcastle and Carlisle, .,. 90 \--'
^ ':^:::-.^S.^{ s^^^ 500 ^^

'^ Arbroath and Forfar, ,
' 20 ^ ; r^Sr^t 200

,,. Brussels and Antwerp,
; ^: 200 -; ^ 3 qqq

increase of the number of passengers by the establishment of a railway.

.- wr Liverpool and Manchester, ., ^ 300 per cent .^^ ^

/! Stockton and Darlington, ,. vir^7 : 380 per cent.
*•-

Vr Newcastle and Carlisle, {. A ^^
;

' 455 per cent. -. >^

f Arbroath and Forfisir, \ ' • "^ 900 per cent -^
yfj^^»^

..'i. V ' Brussels and Antwerp, * -V -^' 1,400 per cent Kxv »

'•thus, even taking as a criterion the road on which the proportional in-

crease is least of all, we still find that the number of passengers will in-

erease, not only 100 but 300 per cent The transport of merchandise will

experience a similarly rapid increase. We may judge of this by the pro-

gress which has been made in the conveyance of merchandise in French

steam vessels, A conveyance of much greater expense than by railway,

progress in the conveyance of Merchandise by Railway compared to that

of Passengers. ,. ^ „ .

Years. u ^ . - Pasaengers. Tons. ^ ^:-

;V^ 1834 ^;^^4 ^4,063 22.909 '^ -
;.li. -^^ :„ 1836 ^- -^^ 1,248,552 161,501 -^^-X.-" ^

4'
1838 1,535,189 274.808 ^^-^^

Thus, while the number of passengers has increased 60 p^r cent in four

years, in the same time the q-iantity of g-^o-Js increased l.tOO ptr cent

-.v. .-.•-.r.^ 44 -..;.'..-.

.
;' '

: >f^-
' .-. - -._
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, We are indebted to Mr. P. P. F. De Grand for a number of interesting

itoms of Railroad statistics. i-«

' JjOw Fares, and Low Rates of Freight, Increase ike Net Revenue of
Rc^Uroads.—This is found to be the case, on every Railroad, where the trial

has been made, in Greal Britain, France and Belgium. Such is the

result of searching inquiry, instituted by the French and other govern-

ments, and by the large and highly respectable parliamentary committee in'

England.
Increase of Passengers, by Lowering the Fare.—Extract from the offi-

cial report of Edmund Teis.serenc, (charged by the French government,
with the duty of making a study of the railways in Great Britain) to the

Minister of Public Works.
. . :

" I have before me the statements which wtre hsued. as a basis for the

subscriptions to the English railways. I find at that time (before the rail-

ways were built) the number of passengers was:

—

Between New Castle and Carlisle, per annum, '
i :,, 5,102^

Between Liverpool and Manchester, " '^ ^*^ 164,250
Between London and Birmingham, " -'^ "'^^''. 488,382
The railway between New Castle and Carlisle, has redtfced the fare to

tfne-third of the old fare and the number of passengers has increased 900
^r cent.

" Tlic railway between Liverpool and Manchester has reduced the fare

one-half, and the number of passengers has increased 200 per cent.

^ " The railway between London and Birmingham, has left the price

about the same, and the number of passengers has increased only 10 per

cent -'' ':•/: ^1
'

The above official report is published in the February number of the

Journal for Public Works, pubtished in Paris, by a Society of Civil En-
gineers. It shows the wonderful effects of low fares, in creating travelling.

It furnishes the follo-wing statistical result

:

J'are reduced 66* per cent. Passengers increased 900 per cent.

Fare reduced 50 per cent. Passengers increased '/ '' 200 per cent.

Fare not reduced, Passengers increased 10 per cent.

V ^ • V'^ .. ,.;. Boston Evening Gazette, Nov 7.

ttailways—Greai tfividends.—Extract from a late official report, on

foglish railways, made to the French Government, by Edward Teisserenc,

its agent, charged with the special duty of making a study of these rail-

ways :

'* The Darlington railway, has produced, by its low rate of passage and
of freight, a complete fevolutron, m the region of country which it trav-

erses. It has increased the value of land 100 or 200 per cent. By these

low rates, the freight, estimated at 80,000 tons, has been increased to 640,-

000 tons—the passengers, estimated at 4,000, have been increased to

200,000.

The above extract will be found p. 80 of the February 1840 number of

the Journal of Public Works, published ii> Paris, by a Society of Civil

Egineers.

N. B. The following extract, relating to the same railway, is from the

2d Report of the Railway Committee to the British Parliament, p. 189

:

"duestion 4476. What dividends have you paid? Answer ; The original

dividends were 4/. They rose to &l. per share, and afterwards to 11/

The last two years, they have been 14/. per share, subject to reserve of

At. dividend, as a sinking fund.

Question 4477. On a .-^hrire of 100/?^ Answer: Yjts.
.

v

' «! ."v
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>= Ouestion 4478. Xll your shares are 100/. shares t Answer: Yt».

Question 4480. What is the present value of a share ? Answer : ^60/.

ivas the last sale in the market.

The Company charge, on coal exported (as per p. 188 and 189, ques*
tions 4457, 4465, 4468, and 4471) Id per ton, per mile, less 15 percent, and
charge 6d per ton for ascending and descending the inclined plain, less 15
per cent. ; or, only 2d for descending inclined plain, and also 2d per ton

for wharfage and putting on board the vessel. # -/,j

They charge (as per p. 400) per passenger, since May t, 1838, as fol-

lows :

1st class, 1 l-2d per mile, equal to 3 cents per mile. ^ v i^i^c :^rp«^

2d class. Id per mile, equal to two cents per mile, ,
:::^-^^//\,.::]\^-^^--it

3d class, l-2d per mile, equal to 1 cent per mile. . v ^- ^ -\ K ,;^' .

.;. For the 1st 3 months of 1838 and for 1839, we find the following

result (as per p. 400.) ,,.?^i:-^', ^.
^ 1839—Fare, at the above prices, for 53,361 passengers, 1,622/. 5s. 94.

1838—Fare, (I cent per mile higher than above, on the 1st and
2d classes,) for 32,628 passengers, 1,273/. 2s. 7d.

The above charges, for freight on coal, are equal to $2 per ton of2240lbs.

for 100 miles, including the use of stationary engine, the wharfage, and
putting the coal on board the vessel.

—

Boston Traveller, Nov. 6.

- Low Fares in Public Conveyancei and at Taverns.—We have received

from a friend the subjoined statement on the effect of making the fares oa
railroads and public conveyances as low as may conveniently be done.

This is only one among innumerable examples in respect to public con-

veyances where the same resirtkh|is followed ; and the cheaper the fare

the greater has been the profit. j,,^*nere is a point, to be sure, below which
one would not think of going ; otit the great mass of every community,
embracing about seven-eights of them, areobliged to calculate very closely

as to what they can afford ; and will be induced to travel when the fares

are very light, when they would never think of doing it while fares are

high, or considered high. This applies especially to short distances. We
have no doubt whatever thai if, for eight months in the year, the fare from

Boston to Salem was twenty-five instead of fifty cents, from Boston to

Lowell fifty cents instead of a dollar, from Boston to Worcester one dollar,

instead of one dollar and fifty cents, and from Boston to Providence one
dollar, the travel on every one of these routes would be quadrupled. We
saw a proposition a few days since, from a gentleman whose authority it

entitled to great respect, to raise the fare from Boston to Niew York to, and
to fix it permanently at six dollars, instead of five. For those who travel

undoubtedly the fewer passengers the more comfort; but for the profit of
the companies, no measure could be more ill-judged. We have no doubt,

for six months in a year, if they would carry passengers from Boston to

New York for three dollars instead of six, and this might be easily and
safely done in boats which should make the whole passage by daylight,

the receipts of the company would be double what they would be at six

dollars. The same remark applies likewise to public houses. If at the

stage dinner houses, for example, the dinner was charged at twenty-five

cents, and this in most places can be well afforded, scarcely a passenger
would fail to dine. Now the price being fifty cents, not one passenger in

six takes any dinner. This may be seen on Railroads. In travelling

from Boston to Springfield, at Framingham, at Worcester and at Warren,
there is an almost universal rush to the tables, even with passengers who
having breakfasted in Boston, to get a lunch or refreshments, which they
do, often times, at great personal inconvenience, for 12^ or 25 cents. Ifthe
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breakfast or dinner were half a dollar, though it might be even much betr

ter than it is, not one in ten would think of taking it. So it is in stage

coaches, as every man who travels much, may soon discover, if he will but

make careful observation of the case. A few weeks since, where we were
travelling in a stage coach with six passengers, two only took breakfast at

the stopping place; the other four remaining in the stage, simply because

they would notpay fifty cents for a breakfast, which they knew in that place

was about four times its actual cost, or because the could not afford it.

They avowed the charge for the meal to be the reason why they would not

partake of it ; and if you could come at the truth in other cases, in a great

majority of them this would be found to be the true cause of their absti-

nence. -. '< ,

Ui^sTER Railway—(8 miles.)

(From the Fifth Report to the British Parliament on Railways—p. 4JS8.)

1st class, 17,931 passengers at 1 l-2d., equal to 3 cents per mile, 895/.

2J class, 166,690 passengers, at 3-4d., equal to 1 1-2 cent, per mile, 4,167

'

Together, 184,621 passengers, -
--^ v--'

•

v.,;-^. v. :- 5,062/.

It is thus very clear that more than four-fjf.hs of the revenue from pas?

sengers comes from those who pay 1 1-2 cent, per mile.

—

Boston New
England Farmer, Nov. 18.

'

V Edinburg and Dalkeith Railway—Eight and a Quarter Miles.-r-From

Fifth Report to the British Parliament on Railways, page 339 to 343,

lleceijts for passengers for nine months ending January 31, 1840.
^

For first class, 1 3-4 per mile, equal to ^ 1-2 cents per mile.

1839.

'.'>

r-

•r
**:'

May, 278 passengers,

June, 432
July, 261 " •

Aug. 347
Sept. 250 '^

Oct. 184
Nov. 178

Dec. discontinued for want of pas-

sengers.

11

18

10

14

10

7
7

11

00
17

9

8

13

8

00

8

6
2
4

I

Together 1930 at 2 1-2 cts. ppr mile,

^••r

; Receipts for the said period for passengers 2nd class \ l-20d. per

equal to 2 1-10 cents per mile.

1839

•irs

1840

May, 21,987 passengers,

June, 26,714

July, 30,041
Aug. 34,468
Sept. 22,461
Oct. 18,299

Nov. 21,129

Dec. 12,290

Jan. 14,734

*«

tt

*4

••

i

80/
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Duriog the year 1838, the fare was 1st class 1 l-8d per mile. 2d class

7-8d per mile.

During the year 1839, the fare raisedto 1st class 1 l-4d per mile. 2d
/class 1 1.20d per mile. '.>

;ii Number of passengers 1838—299,201 at the original fare. -;^-^^y^'::'/-

'

^^ do. do V? i 1839—249,066 at the increased fere. -- -

JLiOSS of pass. i)y the higher fare 50,135 hesicJes the annual increase,

natural to this and all other Railroads. . ^ , ,^ ^

,

Belgian Railroads.—From Michel Chevalier's very valuable wort on
the internal improvements of the U. S. &c., published in Paris and in

London. Vol.. 1. p. 379 :

The fares, on the Belgian Railroads were, ai the very outset, placed

extremely low. Instead of an increase of 4 to 1, as had been the case on

many lines the increase of passengers, between Brussels and Antwerp,
was 15 to 1. But at the end of 1838, the sections then most recently

opened being but little productive, the administration became alarmed and
the fares were raised on the 20th Feb, \8^9, still leaving ihem however at

very low rates. The immediate effect of this rise of fares was to dimin-

ish the number of passengers to such a degree that the revenue was less

than at the original fares. Without waiting any longer, the administra-

tion, judging itself sufficiently enlightened, tried, in the month of July

1839 a new experiment. It doubled the number of trains upon all the

lines and divided them in two classes—one class (the quick trains) stop-

ping only at stations of the first order and the other class (the slower trains)

stopping more frequently and going at the same speed as the quick
trains, from which speed must be deducted the time lost, by the more fre-

quent stops. It kept up the rate of fares of the 20th February 1839, for

the quick trains. But, for the slower trains, it came down, to the original

fares. This modification instantly lifted up the receipts to an amount above
tthat at which it stood before raising the fares.

—

Boston Evening Gazette^ of
Nov. li. :- ,-.

:
:. V -'.

:
T.> -, -:i.--;T^-v- v;-^

Garnkirkand Glasgow Railway, (opened at the end of 1831.) [From
the Railway Times, of Febuary 22, 1840.]

No. of passen's. Receipt for passen's. Total Recipts.

., 1,717^ 6,476Z.

::-s.:••-^^ 2,440 -^VVv.•^^.•^.r•' 7,254 <'

'

'rV'-v7V:> 2.985 y^ti^:.:---^: 8,413' Sf -^

: ••::S,438 <.v-;--./-":'; 9,311 v'MV
:::; 3.850 >i:^ 110,324 *i

3,803 11,839 -V
':]] By the above, it will be perceived that there is, every year, a regular
progress onward (until 1836 inclusive) as regards the number of passen-
gers, the receipts from said passengers, and the total receipts. It will also

be perceived that the total receipts still moved onward in 1837.

The question naturally arises, what was it that arrested, in 1837, the
onward march in the number of passengers, and in the receipts of said

pasengers? We find the problem solved by the Fifth Report to the Brit-

ish Parliament, page 233. The reason is there stated to be that ** the
fare was raised 33 l-3d per cent, in the beginning of 1837, without any
diminution of the expense of running the road."

—

Boston Transcript, of
Nov. 6.

Dundee and Arbroath Railway.—Opened 16 miles, Junel, 1839. Re-
ceipts for passengers for 7 months, ending 30th April. 1840;— Ist claas

1832



I



; ^^,: lUM9iJ^::-\l \.' '^ '*:':
• V

'- 351

->i It stands, then, before raising the farei }':i';r''^.:>^-p^i ,r^%; 2819 francs.

viT;.And after raising the fere, •^^^^'^^y:'^--^ A::-^'s^U:^'x>.::-^:.'-^'-:-:] 2500 do. ^
j|Loss of receipts, by the higher fare, on each section, per —

—

f^^^

i: day, ^^\-'..''^-r'^\'y'^:-\''^^^.^-:-'r---':\-r-''^-:^-^'--: 319 francs.
^•

•'Vf , ^-^ -'T' ' Saint Germain Railroad (near Paris.) *' v- fr, -

No. of passengers. Receipfa. ..^j.

1838.—Jan., Feb., and March, at the

original fare, 160,542 V><::^172,5 15 franco.

.^ 1839.—Jan., Feb., and March, at fare .

.-

reduced 25 per cent., 236,889 189,545 do.
_-

* .*rhus presenting, by the lower fare, a ———
•

• ^o' -•
:

'^-
.

*\ gain, for 3 months, of .- • /^ 76,347 and 17,030 francs.
'>

. : ; Vv passengers in the receipts.

• Recapitulation.—The increase of 40 per cent, in the fare, on the Belgi-

an Railroads, gave a loss of 1 1 per cent, in the receipts.

The reduction of 25 percent, in thefare, on the St. Germain Railroad,

gave a gain of 10 per cent., in the receipts.

By p. 655 of the above named official report, it will be seen that in re-

gard to the Belgian Railroads, the Belgian Administration, perceiving the

loss of receipts by the rise of fare, have gone back to the orjginal rates,

(which is equal to 4-5thof one cent per mile, for the 4th class. passengers)

for the trains which have been established to land and take up passengers,

every three or four miles. And Michel Chevallier, (in his valoable work*
on Railroads, Canals, &c., published in Paris and London in 1840) men-
tions, vol. i. p. 379, that thus lowering the fares on the Belgian Railioad,
" instantly carried the receipts up, to an amount exceeding that at which
said receipts stood before raising the fares."

—

Boston Atlas, of Not. 17.

:"? Railways in the West.—Great as are now our locomotive appliances,

they were found during the races altogether inadequate to the demand. On
Thursday, the number on the joint line of railway to Glasgow amounted
to 6,500, but that number might have been doubled had there been a suffi-

ciency of carriages. Yesterday, more effective arrangements appear to

have been made. There were 25 trains up and 25 down, and the number
of passengers amounted to 8,200, while several thousands were disappoint-

ed. The pressure of pa.ssengers last night was tremendous
;

hats, and still

more, ladies' bonnets, and other articles of dress, wereterribly crushed, and
one woman had her leg broken. Besides the passengers on the joint line,

there were from 3,000 to 4,000 on the line from Ayr. At many of the

hours of starting of the canal boats more was left than taken
; but we can-

not state the numbers, as they are not made up over night. On Thursday
the number of passengers by the Renfrew railway amounted to 2,800 ; but

yesterday vast numbers left for the water places, as well as for Glasgow,
and not less than 36 trains ran, conveying nearly 6,000. The Paisley

steamer started each day also, and was well patronised, having conveyed
yesterday about 130 passengers up the Gareloch.

—

Paisley Advertiser, .. i

Railroad Iron. —A London letter says: "Orders from America for rail-

road rails of manufactured iron, have, during the past w'eek, been given
out to the iron trade to the enormous weight of 35,000 tons; and it is an-

licipated when this contract is completed, others willspeedrly follow, though
not to the present extent."

Tt gives us pain to see so much American money sent to England to pur-

chase an article which is so abundnnt in this country as that of iron. If

our own rich and exhaustless mines were adequately worke-d, it would fur-

nish a great additional, and a quite reliable market for our large surplus
Kgriculluriil products We call upon our western farmers to spenk out up-
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on the momentous subject of providing a sure home market for the produ'ci^

of their industry. The condition of all foreign nations is such, that they
must necessarily raise a large annual revenue to meet the interests on vnst
public debts, and for the support of expensive systems of government, by
assessing a heavy duty on nearly all foreign products consumed by the peo-
ple of those countries. ^ •

They are compelled to resort to this indirect mode of raising money, and
cannot, if they desired so to do, abandon the policy of taxing our bread
stuffs for the support of their oppressive monarchical, aristocratical systems.
Nothing short of a total revolution, and the general refusal to pay the inter-

est on their national debts, can enable the principal governments of Europe
to adopt the much praised system of free trade. Unless the people of this

Republic choose to submit to an enormous tax, without any equivalent,

amounting at this time to more ihan two dollars on every barrel of flour

sent to England to pay for railroad iron, they must meet this tax by &
countervailing duty upon the products ofEnglish labor. .;,,,:<

Whatever the price of American bread-stuffs to be shipped abroad may
be reduced in value in our Atlantic cities, in consequence of the duty im-
posed upon them by foreign governments, such duty is to that extent a di-

rect lax imposed upon the productive industry of this country, for the sup-

port ofthe Kings, dueens and Emperors ofEurope. Mark well the fact, that

the price of wheat and flour at all times when we have a surplus in Boston,

New York, Philadelphia, and Bahimore, is governed by its value to ship

to foreign countries ; and that its value to ship depends in a good degree on
the duty assessed upon it in foreign ports. Let no one who is not tory

enough to submit to a tax for the payment of the national debt of Great
Britain, and for the support of her majesty, and the established church of
England, acquiesce in the impositon of a duty on the products of American
industry in British ports, without a corresponding duly on the products of
British labor in American ports, for the protection and encouragement of

home production. ;
?';

*^s ^^.v- .^ ., -.i -i^ •

The Propeller Steamboat.—This vessel was built in the yard of Mr.
Dichburn, at Blackwall. The engine by which her paddles, or propellers,

as they are termed, are worked, was made by Mr. Beale, the engineer, at

his premises at Greenwich. She is a small vessel, but very elegant in her

proportions, and formed to cut through the water with great rapidity. The
engine is of 24 horse power. The propellers differ from the paddle-wheels

used by other steamers, in being single blades of iron, only one blade on
each side of the vessel, and not a series of blades brought into the water by
the revolution of wheels. Each blade is very broad and large, and dips

almost perpendicularly in the water, so that the concussion formed by the

blades of paddle-wheels dipping into the water at angles is avoided, and
the consequent unpleasant vibration of the vessel.

Directly the blade dips into the water it is forced baxik by an arm or

limb of iron, forming a motion similar to the leg and web-foot of an aqua- ,

tic bird, and by means of this motion the vessel is propelled forward. She
can perform from 10 to 11 knots, or miles, an hour. The appearance of

the propellers is like that of the legs of a grasshopper, and when in motion-

their action, in some degree, resembles the legs of that insect in its walk. ;

One great advantage is, that the propellers occasion no swell in the water,

no wake or trough in the river, and no backwater, te that no danger is oc- ^

casioned to small boats by the rapidity of her progress. This vessel now-
runs hourly between Blackwall and Greenwich, and appears to he a great

'

favorite, from the number of passengers she is continually conveying back"

ward, and forward between these places.
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At the close of another half yearly volume, in accordance with our us*

tial practice we propose to address a (ew words to our readers in reference

to what has been accomplished during the last six months, both in matters

of general interest, and in those things which more particularly concern our

readers and ourselves. ,^.y^-: -j:\ '^'':''^:^}\: -::•' -c-^-V'^-y::^^

V The latter half of the year 1840 will ever be remembered os a period of

unusual political exciteinent, and hence unfavorable to any thing like cleaf

and calm? scientific inquiry. The depressed jtate of financial affairs

throughout the country has continued to exert an unfavorable effect upon

public works—although aii improvement has been witnessed which ap-

pears to warrant hopes of still brighter limes ;
consequently but little of no-

velty has been offered in the way of construction. Under all these disad-

vantages we have endeavored to present our readers with motters of inter-

est and to improve the character of our work. How we have succeeded

our subscribers can best determine. '^^^^
.:

•

"

, The increased interest attached to the progress of ocVfth steam naviga-

tion has been the chief topic both in our own and foreign journals. The
success of the two lines established between this port and England, and the

more recent establishment of Cunard's line of mail stfamers has called

forth a variety of projects and a still erreater variety of discussions, the lat-

ter, we regret to s>y, have not been the means of spreading any new light.

The strict investigation of the power of steam and its application, is the

only method of attaining any useful res:;lt, and of showing how much

power is really lost in the necessary arrangements of machinery, by fric-

lioft and otherwise. ^ ^ » v

The return of the President, caused by a deficient supply of fuel, has

proved that her actual consumption of fuel is nearly if not quite ten tons

per dienf more than that the usual estimate, bein^ an increase of more theif

30 per cent .i? her nonioal consumption. ^ ,
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The recent surprising success of the Archimedes steamer in England

has revived the prospect of the introduction of screw propellers. More

experiments are necessary, however, to establish their superiority to pad-

dle wheels.
,

;,> . V I

The improvement of locomotive engines has continued to excite attention,

and frequent notices of extraordinary performances appear. It is desirable

that these experiments should be conducted with greater accuracy and pre-

cision than formerly, if designed to make any impression upon professional

m n. The quantity of fuel consumed is seldom or ever alluded to, although

one of the most important items of railroad economy. When well made

engines are w nearly equal in power as they now are, it requires very nice

experiments to determine which arc the best.

The recent order from the Emperor of Russia for a number of locomo-

tive engines, and the building a steam frigate for the same power, in New
York, shows how high the character of American mechanics stands

abroad.

To those of our friends and correspondents who have contributed to ouf

pages we return our warmest thanks, and by leave to remind them and

others that the greatest service they can render the profession, is to com-

municate the results of their experience.
. 1 .

.; In conclusion, we have only to say, that if supported by our suhscribers-

and contributors, we shall be able to increase the value and variety of our

articles.

VENTILATION OF COACHES AND RAILROAD tARS.

Every little while we find some hinis upon this subject thrown out in'

various journals, but they appt-ar to receive as little attention as the reite.

rated complaints of the want of ventilation in public buildings. It is really

wonderful that so little is cared for an abundant supply of pure air ; in

fact most people seem to be perfectly ignorant of any necessity for it, and

consequently express provision is hardly ever made for that which is as

necessary to the lungs as pure and wholesome meat' and drink for the

stomach. ;. ;: ,:.;,.-.••_.. ^; . .a: ..>;.::..':•:• .'J;:;;. -,=,.

' The season is now at hand wheA i i most railroad cars, stoves are pro-

vided for the comfort of the passenijers. The consequence is that the tem-

perature, already nearly if not quite sufficient from the quantity f nim; 1

heat generated, is raised to an unciimfortable degree, which the vitiation of

the air by twenty to sixty lungs increased by the presence of the stove, un-

ti Ithe atmosphere becomes positively deleterious. The doors and windows

which in summer are left open, are most carefully closed, and not the least

opportunity is afforded for introducing a fresh supply of air. We speak

feelingly of this nuisance forWe tiavel 22 miles daily on a railroad, and

our partiality for fresh unbreathed air, is continually shocked by an atmos-

'

phere not only uncomfortable, bui positively ofTens ve.

The remedy for this nuisance is so simple that it is surprisinjr that it is

HOt universaUy adopted. The motion of the cars is sufTiciem to produce

,i •-,

f
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%. free eircutation if tlie least aperture is afforded for the entrance and exit

of the air. All that is necessary to be provided for is the dispersion of

the cold air in its entrance in stjch a manner as.to prevent the whole cur-

jTent friDm directly striking upon any particular seat. This can easily be

accomplisht^ by an attention to the principle that a current of air rushing

into an atmosphere at rest is mixed with and dispersed through it with a

rapidity proportional to the velocity of the current. A gentle draught of

cold air entering a room is felt at a greater distance than a much stronger

current of equal temperature, and consequently by a diminished aperture

a sufficiently small current can be admitted of great velocity and so rapid-

ly scattering as to produce no uncomfortable feelings at a short distance.

The method then of ventilating cars in the simplest manner would be to

furnish a email opening in the front of the car near the top, and a similar

opening directly opposite in the back end of the car. These openings

should be covered with wire gauze to prevent the entrance of sparkfi, and

provided on the outside with a shed water lo keep out rain. It is plain that

the air entering with such velocity at the top of the car is almost instant-

ly mixed with the atmosphere within, while a corresponding quantity of

heated and impure air escapes at the back of the car. In a long car, it

would be better to provide two or more pipes ending at different places along

the top of the apartment. The necessity for separate pipes will be evident,

for no air would issue from any openings in the side of a pipe passing di-

rectly through the car. r '•
:

-^
:

- jv . ^v, .^ n-'

We hope that the simple nature of the arrangement, which can be ac-

commodated to all varieties oi circumstances, will induce those having the

control of railroads to provide for the comfort and heahh of passengei*.

The quantity of fresh air absolutely necessary to be supplied to each indi-

vidual is four cubic feet per minute, and all that is short of this is as positive«-

ly injurious as if the air had been poisoned by so much vapor of burning

charcoal. An apartment containing 20 persons will need at least 80 cubic

feet per second, and one containing 50 persons will require 200 cubic feet

to be admitted each minute to maintain an atmosphere fit to support life

without discomfort.

For the American Rrailroad Journal and Mechanics' Magazine.

REMARKS ON THE "LAWS OF TRADE." Bv C Ellet, Jr., Ctvil Engineer.
No. 4. :^:-:^:\.r^-r\f-:f^:-::T::V::^-S' :'

' .:.:: -:•:. ':::":: 'w:^-'^/- -
'

--.v'^-

It has been demonstrated* that the charge for toll corresponding with the

maximum revenue on the trade of any tributary of a canal or railroad, is

equal to half the charge which, if exacted, would entirely exclude the ar-

ticle in question from the line ; and that its expression for that division of

the trade which is not contended for by rival works, is ;
'

"

* "RsMv on the Lawa of Trade," page 77—38. / t?.?:-'^v':"; ^'^^'^^r.-^'-.-V
-"^^'^ '-.V

; * :
- .'...--- .-•;"'':-• ^-.'-^ ;-- ^••:-;-i ;" '; r



•1 •».

850 Remarks on the Latos of Trade.

and that the revenue per mile which will be obtained when that charge h
levied, will be represented by :v\ ^

R = t-
A'fifi

By comparing these equations, and cancelling the nuTnerators of the frac-

tions, there will result

R = ^ 8

I. .

(K)

for the value of the maximum revenue per mile derived from the trade of

the branch in question, in terms of the toll, the distance, the productiveness

of the country, and the cost of conveyance on the branch which furnishes

the trade. It appears from this equation, of which the application is re-

markably easy, that the profit due to the trade will be as the sqgare of the

charge for toll which would produce the greatest revenue, and consequent-

ly as the square of that charge which would just exclude the trade. The
rule for its determination will be, multiply together the number of tons fur

'

nishcd by each mile of the branch, the distarice i?* miles from the branch

to the mart, and the square of half the charge for toll which would

exclude the trade, and divide by the cost of carriage per ton per mile on

the branch. -'^

If the commodity under consideration were one for which a rival work

were in competition, it would be shown by the same process that the reve-

nue would be obtained by dividing the above product by twice the charge

4 for conveyance on the branch.

For an application of the formula, let us suppose that it is ascertained

that the annual quantity of any article produced along the Ohio is 50 tons

per mile; tbit the main linedf the Pennsylvania improvement is 400 miles

hlong, and that the state of the markets, and other circumstances influencing

the direction of the trade, are such, that if a toll of 4 cents per ton per mile

were charged, the article in question would be excluded nnd forced down

the river to New Orleans;—the charge for freight on the river being ono
-

; cent per ton per mile. In this case the value of C, or the toll, ought to be

two cents per ton per mile, and consequently the revenue would be

. . .. R = /-T-7T- =400 dollars \ . 1 •

;..\ per mile, or $160,000 per annum for the whole line. 1

!,
It is true that there arc few cases in which all the data of such a pro-

: l)lenfras this could be ascertained with sufficient accuracy to permit a very

correct estimate of the probable revenue; but if w^ do presume to attempt

,
to make such an estimate of the future proceeds of an improvement which is

; about to be constructed, by applying the rule to every article which the line

: - is expected to accommodate, with the best data we can procure, the result

V will be the nearest the truth of any which we can deduce, and, withal, not

;-- unworthy of confidence. But, if it were otherwise, the equation would

still be susceptible of useful applications. It teaches that the revenue it
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directly as the square of the charge for toll which could be levied vviihout

excluding the trade; and, consequently, if we put C for this toll, and 6 for

any increase or diminution of the charge for freight—both being referred to

the ton per mile—the charge for toll which the article will then bear will

the positive sign being used when the freight is diminished, and the nega-

tive when it is increased. ' - :
:''.'> -y''\:9[^\:v,--'er /::-r. :..

Now, if R represent the revenue obtained before the increase or diminu-

tion of thet. price of freight, we shall have ^^^^^^^^^^
: L^^

for the revenue after the change shall have occurred. ' '

We may apply this ^expression for the purpose of forming some estimate

of the control which transporting companies have it in their power to ex-

ercise over the great lines of improvement of the country, which are main-

tained by the States, if they choose to form combinations for the regulation -

of the charges. If, for instmce, the State of Pennsylvania, which is so sit-

uated, should find that a toll of three cents per ton per mile would exclude

the whole of any article produced on the Ohio ;
and, after retrulating the

tariff in reference to that condition of things, should obtain from the com-'

modity a revenue of one hundred thousand dollars; and the transporleri

should then think proper to increase the freight one cent per ton per mile,

the Commonwealth woulJ obtain a revenue of

or $44^444. In consequence of an increase of freight of one cent per ton

per mile, the revenue would, in this example, be reduced from $100,000

down to 844,444.': 't ..::'.^--•^^... '•>:.., '-^ ..:/.-.:..: ':.:.•,-.. ..^'.;vv.^^- ...:•:.•

We coul I not, in the application of equation (K.) obtain all the data—as

the value of / and 13— with sufficient precision to predict with certainty a

revenue of $100,000, which we have supposed to be received
;
but after

being taught by experiment the value of the revenue before the increase of

the transporters charge, we can anticipate, with all desirable precision, the

effect of that increase on the dividend. For this purpose we make use of

equation (L) where those quantities of which the value is doubtful do not

appear. In fact, it may be asserted as a rule, that whatever be the difficul-

ty experienced in attempting to predict the amount of freight, or the revenue,

which will be obtained by an improvement under known charges,—^after

experience has determined this point, we can always anticipate with great

precision the revenue which will be received under any modification of the

tariff! And this is all that is necessary to enable a company to operate

with the greatest attainable advantage. ,: ' ; ; ;^-" -

Errata.—In consequence of our not receiving the revised proofof Mr.

El let's third article on the "Laws of Trade," until after the sheet, was
printed, several typographical errors escaped detection. Among them we
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S58 Crank Motion.—Internal Improtementt of New York.
t

observe the word "investigate" for "integrate," "tare" for " charge," elc."-^

Eds. R. R. J.

For the American Railroad Journal and Mechanics' Magazine.
J

"

THEORY OF THE CUAXK.

If Mr. RoebMng will re-examine carefully the illustration given in the

July No. of the Railroad Journal upon this subject, (pp. 36, 37, 38,) he

will perceive probably that he has not given to that article sufficient atten-

tion. , ; , . -:.- (, -,.|y .-

Mr. R. will not, it is presumed, deny that the power acts with a certain

leverage at evtri/ pnint in the quadrant. The number of the levers can,

therefore, only be trul?/ represented, geometrically, by the arc of ike quad-

rant, AB or its equal, the line a b. (See the diagrams in the July num-

ber above referred to.) If from the several points in this line, perpen^

diculars or ordinates are erected equal in length to (be actual lever-

age at the corresponding points in the curve, the whole will together form

a surface, the area of which is the sum of all the levers. If this sum or

area is divided by the number of levers, that is by ab, or AB, the quotient

is evidently the mean leverage.

The mistake into which Mr. Roebling has fallen, consists in his taking

the semidiiimeter AD to represent the number of levers'instcad of the arc of

the quadrant AB.

Mr. R. will we trust see the propriety of withdrawing his accusation

against the writer of the article referred to, of having "substituted a straight

motion for a circular motion of the crank pin," and having represented "a

circular motion as taking place in a straight line."
-

I

,-- The straight line a b, to which he refers is made equal to the arc of the

quadrant AB, and is so assumed for the purpose solely of illustrating the

geometrical mode of arriving at the sum or nuiober of all the levers. No
motion is assumed or *' represented^^ as taking place along the line a b.

That line represents simply the space passed over by the crank pin, and is

used in the demonstration for no other purpose but as a measure of that

gpace or of the whole number of levers of which that space is the true and

only exponent. '
'

' - ? - "Fulton."
-• - t' !•

" >

For the American Railroad Journal and Mechanics' Magazine.

INTERNAL IMPROVEMENTS OF NEW YORK. PROPOSED PLAN FOR PROS.

ECUTINO THE RAILWAY SYSTEM IN THE STATE OF NEW YORK.

I. The State to subscribe for and own one-third of the capital stock in

all railways hereafter to be constructed within the limits of the State; the

subscription not to be made by the State until satisfactory evidence is pro-

duced of the subscription by responsible persons or any municipal corpo-

ration, of the remaining'' two thirds of the capital stock, and the or- •

ganization of a company in due form, and on evidence also that the capital -,.

assumed is sufficient, or nearly so, for the construction of the proposed road.
'

In the payment of instalments, a similar rule to be observed. Th« pay-

ments made by the State to be made subsequent to those made by individual
.*.). . , J

.
..< ', .'-'. -r ..,. • 1 _.> .T •

. , '.; . ,;. .^ :I"
- ' '

. V .
-•.

.
•.:.>.. ':.:: ._ .: J^ . •; -.:.

, • ,.
^ '. . • 'J.
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^dckholders, and on evidence that the latter has been actually expended in

the construction of the road. -C-' '-. :''i/-.i-^]r//^-.^:'^'',' >:):--~ •'-'::-'
f

• II. The surveys for the T^naZ location oi ^ny raiiway to be made under

the direction of the engineer of the company, in conjunction with a com-

missioner appointed by the State for the purpose, and no location to be de-

finite until it has received the assent of a majority of the directors and been f

approved by the Chancellor or some one of the judicial tribunals of the

State; Prc/iwiraary surveys of railroad routes may be made as hereto-

fore by the State under special acis for that purpose, and where surveys

have been made'by and at the expense of individuals, prior to the forma-

tion of a company, and from which valuable information has been derived,

the expense thereof to be refunded by the company.

r IIL The State to be at the expense ofobtaining the right of^ay for all

railroads, and the ground thus taken to remain the property of the State,
jj^
-If

the use of which is to be guaranteed to the railway corporation during the

period of its existence. The negociations for obtaining the right of way to

be made by the commissiioner above named, and the apprafsements for the

same purpose to be made under his direction. The commissioner to re->

ceive a per diem allowance for his services, and his duties to cease when

the award of the appraiser^ for the whole line of the road has been render-

ed. The appraisers to b« composed of three competent and disinterested

persons to be named by the Chancellor of the State, one of whom shall be

the judge or supervisor or clerk of the county in wnich the lands to be

appraised are situated, and of the remaining two, one shall be a practical

farmer and the other a practical railroad engineer.

The appraisers to receive a per diem allowance for their services to be

paid by the State. '
• ; -v; >; . .

• IV. All railroads to be built with the view of transporting botih passen-

gers and freight; and in the construction and operation of any railroad the

company to be subject to such regulations as the legislature may from time

totime think proper by law to prescribe. ^-.v-^^:^ v ; ;sr -. v

j. V. The mails to be conveyed upon all railroads at such rates or upon

such terms as the companies owning the roads shall prescribe, or as any

three disinterested persons appointed by the chancellor of the state sha}l deem

to be fair and equitable The railways together with the cars, engines

and superintendpnts, and operatives connected therewith, to be at all times

at the service of the General and and State governments, for the transport

of troops, munitions of war, conveyance of expresses, &c. and in the event

of a disagreement as to the compensation which any company is to receive,

the same is to be left to the decision of three disinterested persons appoint-

as above by the Chancellor of the State.

^^yi.. The State not to receive any dividends on its portion of the capital

stock In any railroad until the private stockholders get five percent, and to

receive all above that amount until the dividend on its portion amounts 'to

fhree per cent When>^ver any dividend exceeds five pf-r cent on two-

'^-^-v:j^^:'^-'^-^

...i^'^: <:> .Utt.
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thirds of the capital stock, and three per cent, on the remaining one-third/

the surplus to be distributed equally upon all the stock. ^ .

VII. Railway companies already organized, whose ro.idsare completed

or in proo^ress, which may wish to be embraced in the plan here proposed

are to be particularly designated in the act passed for the purpose, and such

as have received loans of the credit of the State, are to be entitled to have

those loans converted into subscriptions to the capital stock andihe interest

already paid by them to be refunded. '
• j

•. • - '1 .''.'.

VIII. The railway companies are to make semi-annual returns to the

secretary of State of their expenditures and receipts, viz. : on the first days

of November and May, of each year, to be accompanied with a geiv^ral

statement of their proceedings during the intermediate time. The returns

and statements thus made to be approved by a commissioner appointed by

the legislature, who is to have free access to all the books and accounts of

every railway company. The commissioners to be two in number for the

whole State, to receive a fixed salary for their services, and to make alter-

nale examinations of the affairs of the several railroad companies in the

State. ..... •', ..:. r |>;, ,
,.

IX. The act for carrying into effect the plan here proposed, to author-

ise the formation of railroad companies, and to define the mode of ac-

complishing their organization, without resort to the legislature, and to

specify in detail all those restrictions and privileges, suited to the circum-

stances of the case and which are applicable to railroad companies gener-

ally. -^
.

'

. .
v.:

. .1 .

No railway to be constructed running parallel with, and within a dis-

tance oftwerHy miles of any other railway already constructed or in pro-

giess unless authorised by a special actof of the legislature.

REMARR9.

The period has arrived, or is very near at hand, when the people of New
York must determine whether the railroad system is to be prosecuted in the

same manner with the canal system, by means solely of the money and

power of the Slate, or whether some other plan shall be adopted, better suit-

ed to accomplish the olject in view and more consonant with the genius

and character of our political institutions. That railways are much better

calculated than canals to accomplish the important object of a cheap, expe-

ditious and uninterrupted intercommunication between the difTerent sections

oflhe country at all seasons, has now become apparent. Although sus-

tained thus far by private enterprise and means, the system is rapidly gain-

ing the ascendancy, as is evident from the fact that within the last ten years<

475 miles of railway have been put in operation in the State, while during

that period only 182 miles of canal have been constructed, and the propor-

tion of miles of railway now in progress compared with canals is as nine

to one in favor of the former. Indeed, so much have the flatter gone into

disfavor that the last which have been undertaken would not have survived

the embryo state but for the genial warmth of the hot bed of politics in

which thf g'*rms were planed.
, ,



internal tiAprovementi of Tfiw York.

'^
; The conviction is indeed very general that the canal system, pushed as

it has been to an extreme, must, so far as it regards the construction of any

new works, be abandoned, and the grave question arises, whether in the

prosecution of the belter improvement of railways, the arm of the State is

.
necessary to its success. - .;. «• i

• i"- .^?^ w ¥

:j
The view we have taken of the subject has brought us to the conclusioQ

1 tha^ whether right or wrong in the abstract, the aid of the State will be in*

j
voked and successfully in support of railways, and it becomes therefore an

object of importance to ascertain the best and safest and most effective mode

I
by which that aid can be rendered. It is for the purpose of contributing

our mite to the enlightenment of the public mind, that the foregoing plan is

presented, and unless such a plan, or one similar to it, is adopted, the State

roust continue the practice already partially introduced of aiding railway

companies by a loan of its credit, or otherwise railroads, like canals mu4t

be madeState Works. \ •

v
.

.
;

v

To both of these methods there are objections of a very serious chafac*

ler, which, to our mind, are conclusive as to the impropriety of their adop-

tion. We hoLl the principle to be a sound one, that individuals cannot with

profit or advanta^-e to themselves or to the community undertake the con*

mruction of railroads, if, in so doing, they are obliged to rely on borrowfed

capital. Instances may occur io which such a course may be pursued

with safety to the stockholders, but we imagine there are few capitalists who
would embark in an un lertaking undi r those circumstances, and the plan

I
can never beco'ne sufllciently general to effect the great object of a well

arranged systeni of internal improvement. It cannot indeed be effected

s»Jtccessfully unless the State becomes the creditor or endorser, and in this

case it becomes doubly objectionable. If the interest upon the loans made

is promptly paid, and the company fulfil all its obligations in good faiths
' then they are little better offthan they would be if dependent entirely upon

;: loans from individuals, while th«» system is liable to great abuses in it*

! tending to corrupt legislation, and the too great facility it affords to the dis-

honest and influential among the larger speculators of the day, to pervert

the funds of the State to the promotion of their own private and selfish pur*

poses.

As to the oth^T alternative of making railways State works the experi-

ence we have had in respect to canals should prove a warning to nvoid,

while yet wc may, the great dangers and evils of such a system. Although

but fifteen years have olapsed since the Erie canal was opened, yet in that

short period the p*^op'e of this State have witnessed enough of wasteful ex*

penditure and of sacrifice made at the shrine of politics, to Cause then! to

ponder lortof before venturing into the hidden depiths of a new system

v/hich from its ppculirr character is fraught with evils cf fargreatertT>«gni«.

tude than the old.

• Th« pUn of a.di:^gbr » honu9 w n-^t «Miti(i«^r'd «« svnonK th« plaTjt-whifh ran by
mnyi>'»«'Sibil*y b^ »d()j)t«»a.

46 : , .'J
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In the construction and management of canals, the work^ Veing cortiplet^^

til that is subsequently required of the Slate is to furnish the nececsary^

agents for attending to the repairs and collecting the tolls. Not so with

railways; they are a species of improvement so widely different from ca-

nals, as to render their indiscriminate use by the public impracticable, and

they must either be leased out to individuals or to companies to shafe the

fate of all lease-hold property, or otherwise maintained and operated by the

State. The number of agents and operatives required in the latter case,

the great yigilance and care necessary to insure a harmonious action of

all the parts, and the great increase in the ex pen.se caused by an injudicious

or unfaithful attention to its affairs on the part of its officers and agents

growing out of the complicated mechanical character of the improvement,

the evident impropriety not to say absurdity of making the govern-

ment which was instituted for higher and nobler purposes the common

carrier for the conveyance of marketable commodities, all indicate^most forci-

bly the unsuitableness of such a system for accomplishing the object design-

ed. Even* in an- adjoining State where this plan has been adopted only in part,

the railways being built and maintained, and the motive power furnished by

the State, it is f..und to be attended with an increased expense, at d of urse

less advantageous to the pablic than if owned and managed wholly by

companies placed under suitable restrictions, while all the evils 1^' jmo

inseparable from State works growing out of the increase of State patron-

age, the temptations to use the public treasury by the party in power and

the promise of it by the party out, to purchase popularity, the injury pro-

duced in consequence to the public morals, and the great danger which it

threaten^to our free institutions, remain in their full force, and u . 11 iheir

appalling deformity.
, .

I

In- New York, in particular, where from the extravagant schemear intb '

whichthe State has already entered, it is hardly possible, even if no new

obligations are incurred, to pass through the next seven years without re-

sort to taxation or new loanjrto pay interest, it would be the height of im-

policy to awell the amount of indebtedness to the extent which would inevi-

tably take pl&ce upon the adoption of the principle, since out of the 1500'

miles of railway completed and in progress in the State, two thirdsor lOOO

miles would immedijttely be thrown upon the State, causing a sudden and

enormous expansion of tiie State debt to 30 or 50 millions.

That there is a propriety in nppropriating some portion of the public

funds to promote the object of infernal improvements we have no doubt,*

this arises from the fact that in ilie construction of every public work a 'e-

ry large portion of the community are materially benefited by the in--

creased value given to their property, who make little or no use of the
.

work, and contribute, of coursf. little to its support. There are also many
individuals, perhaps one third, on the line of every improvement, wha areV

among those most benefitted, but who doggedly refuse to aid their more lib-

eral and patriotic neighbors, from the belief that the work will he constni'cted*
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> fvithout their Si\d^ and in the spirit of a true piratical stamp, are willing

Vilo reap the benefit of their neighbors enterprise without rendering therefor

V any equivalent. It is for thi? reason and also for the great advantage which

; raiiways are to the community generally it) the conveyance of the mails,

in contributing to the general defence, of which they will be found to con-

. slilutethe most efRcient arm, from the facilities they afford for concentra-

ting troops and munitions of war at particular points upon any emergency,

and their salutary inflnence in the prevention of monopolies, that we con>

cede the propriety of bestowing upon them in the most unexceptiojiable

manner possible, the aid of the State to a limited extent :..;: V.. i^^^

This aid we conceive may be rendered in the manner ^bove proposed, so

as to be attended with more benefit and with less objections than any other,

which has come to our notice. Under a general law, like the one pro-

posed, all special legislation together with its attendant expenses and the

•pernicious consequences flowing f om it in a moral and social point of view

will be avoided. If, also, as in the plan proposed, individuals are required

to contribute two thirds, of the capital needed, the State will not be as like-

ly to be drawn into the construction of unprofitable or useless works. The
propriety, not to say necessity, of adopting some plan for checking prodi-

gal expenditure in this respect, must be apparent to any one conversant with

the history of legislation in the several States where works of internal im-

provement have been constructed at public expense. It will, indeed, be

impossible, under this plan, to appropriate the public funds as has here-

tofore been done in two many instances, to works devoid of merit, while at

the same time, the system of internal improvements will advance with suf.

ficient rapidity, and the best security be afforded of its being preserved in

a sound and healthy state. - ; :^^. / •
'•

. ^ \->
. •^^^i^

As it respects the location of railways the provisions contained in the

plan appear to us to be particularly appropriate, for experience has shown

that the duty of making a location cannot always be safely intrusted «xc/it-

«i;«/y to a majority of a board of directors, many of whom perhaps have

local interests to subserve which are adverse to those of the public and a
large proportion of the stockholders. Experience has also shown the pro-

priety of the method proposed in Sec. 3rd, for obtaining the right of way.

In all railway charters thus far granted in New York,/the provisions for

this purpose are exceedingly onerous upon the companies, the benefits to

the land proprietors not being allowed to be taken into consideration in the

assessments for damages. Great expense has consequently been necessarily

incurred in obtaining the right of way, amounting in some cases to $3,000

or $4,000 per mile, and in one instance to $7000 per mile, and in nearly

every case the benefits accruing to the land intersected by the road were

equal in the aggregate to the damage produced added to the value of the land

taken. To obviate this great expense to which companies are unjustly sub-

jected, the plan proposes that the ground should be taken and owned by the

State. This course is also recommended for another reason. It puts al
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rest the question of the right of the legislature to authorise the taking the

property of individuals for the use of incorporated companies. A question,

which so far as we have oeen informed has never been definitely settled,

and in respect to which there exists doubts in the mipds of those most skiU

led in expounding: the constitution and laws of the State.

The advantages already described as accruing to the community geftetal*

ly from the construction of railroads, constitute a sufficient reason for devolv-

ing upon the State the expense of obtaining the right of way which from

the mode of making appraisements, as hitherto pursued upon the State

works, will not be heavy, while it will relieve the railway companies from

a very great burthen. The same reason is also considered sufficient for

withholding, as in Sec. 6, dividends upon the portion of stock held by the

State, until the private stockholders realize five per cent.. This amount is

considered sufficiently large to afford all necessary encouragement to indi-

viduals to become subscribers to the stock, while at the same time it is not

60 large as to constitute a satisfactory return to the stockholders for their

capital invested, and induce them from any improper motives, by swelling

the expenses, to keep down the surplus so as to exclude the Slate from a

reasonable participation in the profits of the work.

'i here are other features ofthe plan, the propriety of which will, we think

be obvious and will not therefore need to be particularly illustrated. Im-

provements may undoubtedly be made in the details, but in the general

outline, it is believed to be the only mode in which the railway system can

be placed upon a souni basis so as to produce the greatest good with the

least expense and with the least evil resulting. -v .] .,

Id adopting this plan the indebtedness of the State will not of necessity

be greatly increased. Of the several railways in progress the two leading

ones are the New York and Erie, and New York and Albany. To these

may be added the Ogdensburg and Champlain which will probably soon

be commenced. The cost of the first will not Aill short of nine millions of

of dollars. The credit of the State is already pledged to its support to the

amount of one third of that sum or three millions. '--\-:'.--^''y-:-)^--'-''A.^:'>'^-

The interest which has been paid on the part of this sum which has al-

ready come in possession of the company will need to be refunded or de-

ducted from the succeeding payments, and the loan converted into a sub'

scription to the stock which will aid very materially the efforts of that com-

pany without increasing the indebtedness of the State.

The amount required for I he New York and Albany road will be aboiJt

one million, and for the Northern road $700,000. There are some roads

oflesser magnitude, such as the Saratoga and Whitehall, Syracuse and Os-

wego, Batavia and Buflfalo, etc. which may require a million more. An
increase of State debt then of only three millions of dollars, will be sufficient

therefore to place the several works upon a stable and prosperous footing,

and by extending the system toother works to which loans of the credit of

Ihe State have already been made, viz. : the Ithaca and Owego, Catskilland
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;

Canajoharie, Auburn and Syracuse, Auburn and Rochester, Hudson

and Berkshire and Long Island, converting these loans into subscriptions

lo the stock and repaying the interest, essential aid will beaflbrded to these

important roads without materially increasin^^ the Stale debt which will re A
lieve them from present embarrassment, and place them in a condition ot

greater usefulness to the public. .::'.
.'-:i'}.:'^-'-^..'

;-
'

1';

, The State of New York has thus far jbeen content to cxeit its energies S

and expend its resources upon canals. The limit of prudence in its expen- ;

ditures upon these has for some time been exceedi'd, and the system, cancer-

like, is advancing at no very moderate rate towards the more vital parts, .

and if not soon arrested may prove to the tax-payiug portion of our citizens

a curse instead ofa blessing. Fortunately the roihvay system has attained .

"

a degree of perfection which will cause it to supercede the necessity for any

more canals, and as no bad precedents have us yet been established, rail-

ways, having as yet m no instance been made State works, and as the op- '
,

portunity is a favorable one for the State to extricate itself from a very dan^ .

gerous position, and escape from the gulf in whi«:'.h it was about being

plunged by its departure from sound principles, we hope those principles

will be permitted to prevail, and that the experience of the past will prove

a sufficient warning to future legislators not to involve the State in a sys- .
,

tern of internal improvements, having an inevitable tendency to impoverish . |

the public treasury, and which is destructive to the morals of the people,

and fraught with i.oiminent dangers to our free institutions. ^,.j>.»- .

RAILROADS IN THE uiTED STATES. By Chevaliei De Gcrstner.

, .^ . (Cotinued from page 344.) < . .• .

*'
. IIAILROADS IN OHIO, INDIANA, MICHIGAN AND ILLINOIS.

, Ohio has early embarked in a system of internal improvements; but fol-

Jowing the example of the State of Neu^ Ybrk, has chosen canals to form
the artificial lines of internal communication through this large State. Se
veral railroads were long afterwards undertaken by private companies'

whom the State assists by s^uaranteeins: loans to the amount of one-third*

the cost of the works. Passing through a flat country, and intended to

accommodate only a small traffic, the railroads in Ohio are constructed on
a cheap plan, but are nevertheless progressing very slowly, owing to the

difficulty of providing the necessary funds. For the Ohio Railroad, which
is to extended along the shore of Lake Erie, a undth of track of seven feet

has been adopted—the other railroads have the usual width of four feet

eight and a half inches.

In Indiana the internal improvements are, like the canals in Ohio, un-

dertaken at the expense of the State, and consist in a system of canals,

turnpike roads, and one railroad, leading from the capitol of the State to

the Ohio river. This railroad is constructed in a very permanent man-
ner. Another along the northern boundary line of the State has been com-
menced by a company, but the works were afterwards suspended for want
of capital. .,

Michigan, though one of the youngest States, will soon have all the set-

tled parts of the country traversed by lailroads, which are partly construct-
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ed by the StuU*, and partly by private companies. The countfy is very
favorable for the location of railroads, and they are therefore executed at

u very modt'raie cost. ^
I r •

The system of railroads projected in Jliinnis is far too gfreat for the pre-

sent population, trade, and resources of this young State, and it will be long
before all the r.nlroads projected and under construction will be completed.
Besides the State works, o[ily two railroads have been undertaken by pri-

vate companies, one of which has been completed; of the other, the works
are suspended. The width of track of the railroads both in Michigan and
Illinois, is four feet eicrht and a half irjches. v ;.'-":-• Vi •

The data for the foliowinqf statement has been collected durlnir tlie

months of Autrust and September, 1839, and as very little has been done
from that time to the end of the year, the numbers have been left unaltered.

Of the 20 railroads in the States of Ohio, Indiana, Michioran, and Illi-

nois, only 190 miles have been completed and puf into operation; of these,

56 miles are used with horse power, and 140 miles with locomotive engines;

each locomotive serves, therefore, for 11 miles of railroad. When all the

railroads projected and commenced in the above i'our Stales will be com-
pleted, their agq^reo^ate length will be 2,821} miles.

The total amount already expended on all the 29 railronds is $5,523,040,
and near fiye times as much, or ^27, 114.500, will be required, according

to the estimates, to complete the works ; the total cost being estimated at

$32,638,140, or only at $11,568 per mile at an average. This cost ap-

pears very low, compared with that of other railroads ; bnt with the expe-

rience already acquired in the construction of these kind of works, and
where the country offers so few obstacles to their location, there is no doubt

that railroads with wooden superstructure and plue" rails may be executed

for the sum of $12,000 per mile.
. . ,. \ ...

?I3° We have received a communication from Mr. Wm. Mc C. Cusn-

MA.v, which will appear in our next number, it having be^n received too

late far this one.
" ^^ ' '' .^

The Canal.— It ftfTords us pleasure to be able to state that the work on

the canal is now sroing on with much spirit—numerous hands are cm-

ployed at the earth-work and the protection wall in front of the bluffs near

this town ;
and we have the fullest confidence that the first mile, including

the dam eighteen feet in height, across the Milwaukie river, will bo com-

pleted within the next year. This will afford us an immense water power

in the town, which will induce the building of large flouring mills, so much
needed by the firmers, as affording a ready market for their produce, even

the present season.

—

Mihoaukie Adv. ' '' - ''^j.^ ^ -t .' ';"
.

"

•ON SAFETY VALVES AND «AFETV PIPES.

Formerly, when a condensing engine was spoken of, it was always con-

sidered that a lo7c pressure engine, either Newcomen's or Boulton and

Watt's, and working at only two or three pounds above the pressure of the

atmosphere, was the kind of engine meant. But of late years, since the.

Cornish fashion of first expanding and then condensing high pressure

steam has come into use, the terms used are no longer convertible.

1 More recently, owing to the great improvements made in engineering

tools and workmanship, Trevithick's high prt«sure non-condensing engine

has been made in such perfection, that it is frequently capable of working

well at a Imrer pressure than even the Boulton and Watt low pressure
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Isngine is Sometimes working at in the factory districts. Consequently
there is some fear of a confusion of terms in those various designations, not

perhaps when applied to the engines themselves, but with respect to their

boilers. Thus, lor instance, we sometimes see accounts in the newspapers
,
of high-pr^'ssure boilers being blown up or exploded ; and of the low-pres-

sure boilers of condensing or lactory engines only bursting, while the later

may really have been working at a higher pressure than the former.

There are, however, one or two broad marks uf distinction between the

two classes of boilers, well known to all practical engineers, and terms ex-

pressive of those distinctions (Ai^A and low pressure) have grown into use

from the original manner of working the two great classes of engines,

Boulton and Watt's, and Trevithick's. These terms, we think ought to be
adhered to, not only because they sufficiently indicate, to the public gener-

ally, the presence or absence of great danger, and correctly so when pro-

perly used, but also because it is probable that that portion of the work-
ing mechanics of this country usually entrusted with the care of steam en-

gines will continue to adhere to what has been sanctioned by long usage.

High-pressure boilers are universally known in England to be general-

ly circular or cylindrical, or some form closely approaching thereto, and
with hemispherical ends, (technically called egg ends,) unless the boiler

contains an inside flue, and then the ends are only seginental or slightly

convex,—but in all cases made without sharp corners or acute angles, and
with iron plute of sufficient thickness not to require any internal stays to

strengthen it. ::

Low-pressure boilers are not limited to any particular form, but so con^-

trived as to suit the place they have t'o stand in, or that form which is most
convenient for applying the fire to the most considerable portion of their

surface. And the more they differ from the circular or cylindrical fbrm^

the more they require internal stays to support them, not only against the

internal pressure of the steam, but also against the external pressure of the

atmosphere, in case the steam should at any time happen to fall below that

pressure.

To provide against the partial vacuum which produces the last mention-

cd effect, low-pressure boilers are also usually supplied with an air valve,

sometimes called an internal safety valve. It is a small valve opening in-

wards, and weighted with only a few ounces, so that should the steam
fall ever so little below the external pressure, it opens and allows air to^

pass into the boiler.

On the contrary, the high-pressure boiler is supplied with an external

safety-valve, weighted so as to blow off at a little above the pressure that

the engine is calculated to work at. which should never be more than
onothird of that which the boiler has deen proved to be able to sustain.

There ought, indeed, to be two safety valves, one locked up, loaded with
the proper wpight, and without the intervention of a lever; the otherunder
the enorineer' s control, with a lever and springbalance indicating upon a
scale the pressure exerted upon the valve to confine the steam.

The fjreatand leading distinction, however, as respects danger, between
the hi?h and low pressurR boiler, is, that usually the former Tequires to be
supplied with water by a force pump worked by the engine, and which in-

jects a small quantity at every stroke against the elastic force of the steam
{

while on the other hand, the low pressure boiler is supplied by means of a .

feedpipe standing on the top of the boiler, and containing a column of wa-
ter of sufficient weight to balance the pressure of the steam, the water in

the boiler being constantly supplied so as to retain the proper altitude, from
a small open topped cistern on the top of the pipe, which cistern is ketf

it
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'supplied either from the hot well by the engine or from any other

source.

Now, as the feed-pipe of a low-pressure boiler is only required to be

of sufficient length to hold such a head of water as will, by its hydrostatic

.: weight or pressure, balance the greatest elastic force of the steam intended

to work the engine, it is evident that as soon as this limit is exceeded, the ..

V water in the feed pipe will be liable to boil or prime over, and, conseqaent-

ly, under such circumstances, the boiler becomes as perfectly safe as any

; ordinary open-topped pan of the same height as the top of tlie feed cistern. ;

,^ From the above description we see the inutility of a safety valve on a
low pressure boiler, except for the purpose of blowing off the steam occa-

\ sionally, and thereby preventing the inconvenience resulting from boiling

over; and this is accomplished generally by means of a valve placed on
: the steam pipe leading from the boiler to the engine, so as to be at hand for

' the engineer to blow off when required, previous to stopping the engine.

Many people we know strongly recommend a safety valve to be placed

on the boiler itself in addition uo the ordinary blow valve of a low pressure ..

boiler, but in the case of a boiler fitted up in the manner we have describ-

ed, any one may perceive it would be perfectly useless, and therefore, praC'

iically injurious. In saying this, it is not of course, to be understood that

any harm can accrue from an extra safety valve abstractedly considered, but

only as it is a means of withdrawing attention from other more obvious

means of safety. In this view of the subject the safety valve may be aptly

compared to Sir Humphrey Davy's celebrated safety lamp for coal mines,

of which it is frequently said, and wq think truly, that for every life it has

saved it has been the means of destroying twenty, by inducing a negligent

attendance to improved systems of ventillation.

The common feed pipe of a boiler is, in fact, a safety pipe, and very
much superior in all respects to any safety valve that can possibly be de-

vised, the moveable column of water within the pipe answering the pur-

pose of both valve and weight; and it is justly considered as a beautiful

example of the general superiority and simplicity of using hydraulic means

I
in accomplishing objects of this kind, over the ordinary mechanical contri-

vances. In the most improved arrangement for this purpose, (we allude to

Mr. Elsworth's hydraulic joint for superceding the stuffing box of the buoy-

rod,) if considered as a safety valve, there is this essential property, it can'

not be overloaded or tampered with in any respect; besides, it is impossi-

ble for it to stick or get out of order, because it is continually on the move,^

and that without wasting any steam. i

?^ Until within the last two yars there were probably 400 to 500 boilers

working in Manchester without safety valves, but nine out of ten of them,
at least, were fitted up with the common feed pipe as above described

;
yet

• the proportion of fatal accidents from explosions of boilers in Manchester
/ are almost as nothing in compirison to the number that occur in steam boats^

although, in the latter, the boilers are always supplied with at least one
safety valve. ^. , '-'i-h-^-'.::.

The fact is, that, both in high ana low pressure, the chance of an cxplo-

'
; sion occurring is more dependent upon the mode in which the boiler is

supplied with water than upon any thing else, and although the common
feed pipe is not so applicable in steam boats as on land, yet a safety pipe

acting on the same principle might be very easily applied, and would serve

as an infallible check against the water getting too low as well as against

the steam getting too high, if made with its lower end to terminate a little

above the flues, so as to allow the steam to blow away whenever the sur-

fcce of the i^ater in the boilf r descended below that point.

A patent safety pipe has, we understand, been tried in London, but it is
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80 contrived as to jjw^ ow^ ihejire, by boiling over into it, whenever thij

steam gets too high, which property would be perhaps in many cases an in-

convenient addition, although not half so bad as an American safety pipe

which has very recently been puffed through all the newspapers, and which
is described as having the following curious property : ichen the sieam it

too high it shuts the furnace door quite close, so as to make it impossible

Jar the fireman to open it to supply more fuel. Now if this patent contri-

vance had been made to act quite the reverse, or to have opened the fur-

nace door as we do in England, instead o( shutting it, the invention might
have been useful; but as it is, it is much more calculated to cause explo-

sions than to prevent them. ; .^< . , : z^ w. > .

,:. - - -^::. '.....

—

-^ '"'':
"'?^-;.^:^^.'^^^^^^

-yl':-0,r\-_U,\l ON THE STEAM ENGINE.:.'
.

' ;', Z'? :."''"W^^'-t-^^'V

(Cotinoed from page 278.)
v

- - -j

In a previous paper we quoted Mr. Palmer as staling the maximum ef-

fect that nature is capable of accomplishing to be 44,467,500 lbs. raised one
foot high, with one bushel of best Newcastle coals, in the absence of all

friction. And at the same time w^e stated that a Cornish pumping engine,

in London, had performed a duty of 72,000,000 lbs. besides the accompa-
nying frictioTi. According to a later report, the same engine has perform-

ed 92,000,000 lbs. duty, besides friction—Welsh coals having been used,

and the steam cut off at i of the stroke; which latter circumstance we wish
particularly noticed, as corresponding with our experience, and because we
shall have to allude to it hereafter. It here appears that the duty actually

performed by steam is more than double the utmost power that steam pos-

sesses, as Mr. Palmer understands and states it. How great then his er-

ror becomes, when thefriction is added to the duty, which in the Cornish
engines is frequently much more than the duty itself; and how clearly it

appears that he did not know one quarter part so much of the true value of

steam as the Cornish engineers whom he so presumptuously undertook to

rebuke. - • "-; ':

The friction of the Cornish single pumping engine has been treated by
Mr. Wickstead as single also; now, although the action of steam, from its

being confined to one stroke in these engines, is single, yet the friction ex-

tending alike to both strokes of the engine and the pumping machinery
also, is double, and the joint amount truly enormous, from the great mass
of matter to be moved, of which the timber pump-rods alone, 12 to 14
inches square, extend perpendicularly 700 to 800 feet or more, and in many
instances to great distances horizontally. In none of the reports of duty
by the Cornish engines are these important contingencies either described

or alluded to with the attention they deserve or that is required for a due
considertion of the subject, but are all indiscriminately merged into the

comprehensive term "friction;" and this being doubled by the peculiar

formation of the engine, is necessarily prodigious as it appears to be in Mr.
Kenwood's tables, in 2d vol. Journal Inst. Civil Engineers. Hence, the

reported "duty" of these engines has been only the inadequate representa-

tive of a portion of their ;?owjer; for it must be n^adily conceded that all

power wasted or misapplied is as truly power as that usefully employed ;

and this latter portion alone has the duty hitherto truly represented.

The annexed table is abstracted from Mr. Kenwood's lucid and valuabTe

description of his careful experiments on the best engines in Cornwall. It

will be seen that Watt's double condensing engine, an estimate by Profes.

«or Renwick of the loss of power of which we condemned in a formar pa-

per as extravagant, and justly condemned as we shall hereafter prove, be-

comes by contrast with these in the table the very mirror or«'conomy.
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The tables from which the precedin;^ is compiled contain very corcFul

descriptions of important/ac^5, to which we have added a column with the

nearest vulgar fraction, denolini^ the quantity of steam expand* d, and an-

other column for the " friction," or power wasted or uselessly expended,

to show at a glance, without trouble, the actual advantages or disadvan-

tages of using steam of various densities. '; ^ V'

h

Let us now compare these /ac/5 with a table and statements from ProC
Renwick's Treatise, p. 157- :

' f ; v; :< : ; ,; .^ :,

"Relative powers of an engine using the same quantity of Juel, and act-

ing expansively at different tensions, :x }• ^ -' r :
;

;.;\^r ..rf;;..^

Force in atmospheres. ;



874 On the Steam Engiju. .>:

;

;

instead of being as stated, 3 times the duty of the East-Crennis engine, ap-

pears less thun the ^j part thereof; and even this almost insensible quanti*

ty is probably the result of mere accident.

Hence, then, it has been satisfactorily and experimentally proved that

Uteafn of 75 lbs. per inch expanded, is of no greater value whatever than
steam of 26 lbs. per inch used expansively

;
we are thus allowed the choice

of only two opinions—either the learned theorist or the unlearned steam-

engine must have been mistaken ; and, hard though as it may be, we have
no doubt this uncandid world will be far more ready to attribute the mis-

take to the former than to the latter, which from natural dulness and inca-

pacity, will probably be pitied rather than blamed. But the theorist may
even then amply console himself by reflecting, how difficult it is to find an
engineer who is not just as much mistaken as himself on this particular

subject, for the very construction of these Cornish engines, and their using

steam ot such different densities, evidently prove a seeking for some as yet

undiscoverable advantage. If he wants farther consolation, let him observe

the uncertainty that prevails in the construction of engines, scarcely any
two being built alike—or the more bril'iant example aflfoided by the

splendid public experiments in which the United States government indul-

ges, who from mere inability to discover the wonderful advantages antici-

pated in that most exquisite of all steamers, the Fulton, are building two
more on different principles and at a venture, determining if possible to

discover the hidden perfections of the first. Now we have shown in this

paper that one of these second thoughts, the British marine engines is a
poor affair to copy— in our next we will show the other is worse.

If he does not then receive full consolation, let him observe how readily

and constantly in all countries is a phusible and lazy, if brilliant, fiction

preferred to sober facts demanding study and serious attention. Were facts

substituted for fiction in this matter, however trivial they may appear to a

superficial and careless observer, it would soon be seen that on the proper

application and appreciation of them such an immediate great and general

improveinent of the steam-engine would ensue, as in its various and total

results can hardly be overstated by the most sanguine admirer ofthat migh-
ty instrument of civilization, ,, > ^ ^•

It is in continual shadow hunting that substantial truth is t)veVlootied,

and great and real advantages are disregarded, would engineers but con-

descend to examine and appreciate the true nature of expansive steam

;

would they but condescend to be satisfied with the great and real advanta-

ges it possesses—would engineers, (we ask not philosophers) condescend

to disburthen or to cease from burthening expansive steam with useless

conditions and pernicious and visionary restrictions, destructive of its use-

fulness, immense improvement would immediately ensue, and soon become
general in the steam engine, which luckily never yet became a theorist, and

therefore will ever and constantly be found obedient to reason.

Now we have shown, page 162 of this essay, that it is commonly a mat.

4er of great, if not perfect indifference, if from a given volume of water and

heat whether high steam or low steam is formed and employed to produce

motive power.

"We have also shown, page 164, the value of gain from steam expanded

is ever definite, and proportional to the density of the steam before its ex-

pansion. From these two positions it necessarily results, that whether pro-

portional quantities of hiah or low steam be expanded to produce motive

power, the superior quantity of the weaker expanded steam acting on a

larger suface, will always compensate for the superior density, but lesser

quantity of the denser steam acting on a lesser area; and these two distinct
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actions of high and low expansive steam will be precisely equal, leaving'for

future consideration some disturbing^- forces not now pressing for immedi-
ate discuss ion, and which can be more satisfactorily treated hereafter. These
equal actions, though so contrary to the current and popular opinions uni*

ersally prevailing^, are positive facts, necessarily arising from the definite

nature of steam definitely expanded within a heated cylinder, and these its

certain and invariable qualities are proved to the very letter, and as per-

.

fectly as the sagacity of man can devise, by Mr. Hen wood's experiments on
the Binner-Down and the East-Crennis engines; and just as plainly, fully, •

and satisfactorily are Professor Ren wick's theoretical statements contra-

dicted.

We shall attempt to establish an important and invaluable truth on the
destruction of this extensive and dangerous error by which the utility of
the steam engine has been much lessened, and happily we shall be just as
able to produce undeniable facts in proof as we have already done for all >

our assertions; so that in every thing we are about to adduce, we shall be
supported by indisputable evidence.
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For this purpose we annex a fac simile of a diagram described by an
indie nor aitiiched to one of the engines ofihe Great Western steam ship,

and like the " handwriting on the \v;ill, '
it greatly excels the I andwriting

of mm. It gives a clear insight nnd full deiail of the true internal state and
power of the en<rine under varied ciicumstancts, iis inpaciiy ki improve-

ment and even the acquirements of the manufacturing engineer— matters
- essential to be known and difficult to be otherwise determined. The dia-

gram shows the steam as cut of by cams, (9) five of which are num-
bered and their effect ascertained, besides that of the slide movement. This
engine is undeniably experimental, and the production of a mind seeking

and not possessing information of Ihe most essential, character conceivable

in a marine steam engine. . 'V . . !
-

: ,, . . 8)120.45
- •' '

: -

15.05

l.Oij deduct for friction.

I.

14.05 efTeciive pressure per sqaare inch.

On the proper application ofstearn evidentfy depend the form, dimen-
sions, anl weight of boilers, water, space and weight of machinery, the

quantity and cost of fuel and hibor, and the portion of freight usefully em*
ployed for those purposes. In fine, the speed, expense, nnd profit of steam
navigation evidently as much depend on the proper application of steam, as

t.nis again must evti depend on a knowledge of its useful and definite pro-

perties. All these are vital matters in steam navicratif^n on the ocean, and
are in those engines much miscalcul.iied, and evidently not yet understood.

The journal of th« British Queen steiim ship, page 50, vol. i. of this

work, will show how fir behind the age are these British marine engines
J

in a voyage occupying 450 hours the steam was expanded during 388
hours, at what is termed in this journal twoeiglh stroke, but which fiom
diagram now before us of that engine was three-sixteenih parts oniv, the re-

maining62 houts njostlyjthree-eighih parts of stroke, and of which only 18

hoursextend to five-ei?hth stroke; and we have the fullest assurance the

steam in the Great Western was no better employed, astheengines in that

vessel are equally insufficient for a better application of steam.

The full and uninterrupted use of expansive steam, with its various ad-

vantages being impracticable in these vessels from the disproportion of

their engines, is from necessity confined to the paltry purpose of saving an
inconsiderable quantity of fuel in unfavorable weather alone. How effec-

tuallv and profitably may these engines be improved, or how certainly and
easily be surpassed.

Thus, then, may another shining light, another learned theorist be far-

ther instructed by the mechanics he so ignorantly attempted to mislead

when he so profoundly and learnedly proved the impossibility of navigat-

ing the Atlantic by steam; which we, mechanics only as we are, mere
dust, are about to prove, has as yet, though so surprising to the intellectual

doctor, been but tardily «nd iniperfecily accomplished. A consideration of

this diagram will render evident another and considerable advantage in the

application of expansive steam, unnoticed by the visionary, unexpected by
the practical, but which in large engines becomes of considerable amount
by the superior vacuum obtained when steam is greatly expanded; for in

this dia<?ram the better vacuum increases t^e steam pressure when the

steam is cut off at one-third stroke a full one-fifteenth part more than when
compared with steam at full stroke; hence alone there is one-fifteenth part

l^^'^X:

... ! 4.
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additional power to be gained, which is now lost in these engines, in add!

tion to that gi^|^ain from the employment of expansive steam.

But the gJ^^^lhe incalculal>ie information contained in and derived

from thedia^W), is the full proof of that most desirable fact, that the full

efficiency of steam is to be obtained from the expansion of low steam;
hence we shall find the unlimited and inestimable advantages of steam may
be obtained without its horrors and indescribable afflictions, and which are

the more dreadful and diso^raceful because the use of hijjh steam is as un-

profitable as inhuman.— American Repertory.

., ADVANTAGES OF COMPRESSED PEAT. By Alexander S. Bymc. .;.:

(Ci>n tinned from page 248.) v-

The preceding paper shows the value of peat in the manufacture of iron
;

but it may be profitably used for other important purposes.

Fuel.— It is of great value as fuel for furnaces and firing of every deicrip-

tion, more especially so when coked and mixed with coal, or coal tar, or

resin, pitch, and such like substances. Mr. Charles Williams, managing
director to the Dublin Steim Navigation Company, a gentleman of expe-

rience and practical information, recoaimends a mixture of peat coke and
resin for steam vessels. From his statement printed in the Transactions

of Civil Engineers, London, it appears that one ton of resin fuel, (i. e. peal,

coke and resin) thrown in front of a coal fire is equal to three tons of coal. '

For every description of firing, peat coke is invaluable. Its freedom

from injurious and unpleasant exhalations, its durability and extreme bril-

liancy^ are amonac its chief recommendations. What is so cheering as a
brilliant fire! Of domestic comforts it is eertainly one of the chief. For
such purposes peat fires are iinequaled. They are beautiful and pleasant,

afTordin? an intense heat, and a pure white and yellow flame, not surpass-

ed by the finest coal.

Coking.—This is accomplished by means of heat. Ther^ are several

modts of coking conipressed peat: in every instance atmospheric air is

excluded, and pa«siges left for the volatile products to escape, as explained

under the head PproligTteous Acid. Some employ iar^e brick chambers,

with a hole at the top, a door at the side, and gutters at the bottom for the

tar to escape : others form piles of various shapes, and cover them with

loim. to screen the burning heap from a loo free access of the atmosphere,

which would otherwise consume it entirely. In some districts, large co-

king ovens are preferred
; in others, a sort of iron hood

;
and in others, the

use of large iron retorts. In every instance it is important that the process

be cimducted as uniformly as possible; that the escapes fortiir and gaseous

products he perr^cily free; and that the mass undergoing carbonization be

so distributed that the whole he acted on at the same lime. Charcual ob-

tained by the action of rapid fire is always inferior to that obtained by slowr

calcination in pyramidal pi|ps.

For softening steel plates, charcoal from turf moss is equal to the hardest

oak ;
for the production of gunpowder, many varieties are superior to dog-

wool and alder, and for crayons it is equal to the finest willow. Much,
however, depends on the mode in which it is burnt. . ,)..

Gas.—Peat is very valuable for the production of gas. We have made
considerable quantities in England and in Ireland. Prof Maugham, of

the Polytechnic Institution, London, one ot the first practical chemists in

that city, was induced to examine the subject, in consequence of our exper-

iments in Ireland, and he has announced his opinion that peat may be to

employed to considerable advantage. It has been severely and advantage-

c'jsiv tftsud upon a large scale in Dublin, Paris, and Plymouth Some
'

• 4S y-vr
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kinds of peai (top surface) yield three times as much gas as coal ; but af a

general rule it does not yield more than VVigan or New Castle coal : it is,

however, far superior in biilliancy and power.

There was an objection to this gas, which for a considerable time de-

stroyed all hope Qf rendering it useful, and severely injured the works
erected for its production. In the distillation, an impalpable poudtr came
over with the gas, which washing and re-washing would not remove, and
it eventually deposited itself in tho pipes and in the hoUs of the buiners,

and stopped them up. To remedy this evil, it occurred lo us to use oil

. in the purifiers instead of water, which, we are happy to add, answered to

the fullest extent. We have also found that oil ads as an excellent puri-

fier for every kind of gas, and greatly improves its quality. The expense

is trifling, as the oil when boiled becemes clear, and haves all impuiities

^ at the bottom. Gas passed through boiling oil is still better. When mix-

ed with coal in equal quantities, and calcmed in the same retort, the peat

/^at the bottom and coal on the top, the coke and gaseous products are supe-

rior to those obtained from the finest coal. The brilliant appearance of
peat gas, and its intense heat, has been matter of surprise to those engaged
in its production. Persons unacquainted with the secrets of a gas-work
have urged as a reason against the use of peat gos, that it bums away in

less time than gas from coal. In answer to this objection we would ob-

serve, that it is not true from a pure top-surface peat, but only of the lower

beds; and being more brilliant, a less quantity will give as much light:

also, that twice a."^ much peat can be distilled in the same space of lime ;

consequently, twice as much coke can be obtained, and at the same expense.

Coke is considered /Ae most valuable product in a gas-work.

Pyroligneous Acid.— When subjected lo decomposition by fire, peat

gives ofT condensible acetic vapors; its elements being separated by the

action of heat, and reunited in another order, produce compounds \Ahich

did not exist before. The proportions of these products diflfer in the same
eubslances, according to the degree of heat applied, and the skill with

which the operation has been conducted. The quantity of crude acid

produced from turf-moss, and peat collected from the lop surface, is very
great. ":'•" "•-*'-'- •-

:
» ,' '^'^:--\ '\'

~ " '^'.?:-'-/*' *''--!•'>:-
.

For this purpose, the apparatus used in the manufiicture of coal gas, or

wood vinegar, may properly be employed. This consists of large air-tight

cylinders, condensers, purifiers, stills, &c. The compressed pent, well

crushed and broken, is lobe put into retorts, their doors having been closed

and luted with clay. Each door has a small vent, capable of being closed

by a stopper or valve. The. use of this vent is to allow the volatile products

which are given ofTduring calcination to escape
;
and the use of the stop-

per is to close the vent so soon as the calcining matter ceases to give out

such vapors
;
or supposing, as is usual, another vent to be in the upper part

of the retort, then it allows the operator to watch the procfss of calcination.

Within each retort passes a rod, revolving upon its two extremities as

points; the one end resting on the farther extremity of the retort, and the

other in a hole in the stopper, capable of being closed by a cap. This rod

has at one end a circular plate; and at equal distances along its length are

fixed fans or spokes, perpendicular to the axis of the retort. The use of

this apparatus is to stir and divide the matter while in calcination
; and it

does this when the stopper is removed, and a key is inserted into the rod,

and turned round, causing of course the rod with its fans to revolve on its

axis. The use of the round plate is, when the matter is perfectly calcined

.nd the door is removed, to draw it forward, and rake it out with as little

delay as possible into proper reeipients placed in front.

1

:';-•>• -^;:
-p.
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Th« retorts should be heated to a pale cherry red before they are filled

;

«nd as soon as they are rendered air-tight by lh<^ closing of the doors, the

process of decomposition begins, and the volatile products, consisting" of

gases, vegetable tar, and pyroligneous acid, being separated, pass offthrough

an nperiure in ihe top of a retort, to which pipes are attached, leading into

condensers: these pipes are generally wormed, and inclosed by a stream
ofcold water. The gases may be purified, and collected in a gasometer to

be burned, or turned off by means of a pipe into the fireplace. The con-

denSL'd liquors are then allowed to settle : the vegetable tar falls to the bol-

ton. and tne crude liq-wor is separated by decantation from the empyreumatic
oil associated with it, and re-distilled m the ordinary way. The odor pe-

culiar to this acid may be easily removed by afitaiiriij it with oil, and dis-

tilling it with sub-carbonaie of potash and animal charcoal : or the vapors

which pass over, during distillation, may be purified with greater effect by
passing them through oil.

It is to be observed that the volatile matter which is allowed to escape

during calcination is all valu^^ble. The tar is useful as a varnish ; or be-

ing subjected to distillation by itself, it affords crude pyro-acetic spirit,

naphtha, kreosote, &c. The gases may be employed for illumination; and
the crude acid may be employed for preparing acetate of iron, acetate of

filuminii, and acetate of lime (used in calico printing;) or it may be used

for the production of pure acetic acid, and the best household vinegar. The
charcoal which remains in the retort is superior to wood charcoal, and
may be used as fuel.

Roads, Pavements, <SfC.— Peat does not answer alone for these purposes,

being of a pulpy nature when wet, and too easily pulverized; but when
combined with an artificial asphalium, compospd of carbonate of lime and
coal tar, it forms a solid and elastic road, superior in many respects to wood
or native asplialtum, and presenting a surface which in all seasons affords

good footinjr for cattle. The tendency of this artificial asphaltum to crack

and break is counteracted by the strong fibre of the turf, which, if added to

the chalk and tar while warm, acts as a binder when the mass is cooled,

and obviates its brittleness. In this respect peat is analogous lo hair in

mortar. •

For Cabinet and Ornamental work, it is only necessary to use the peat

when warm. It may then be moulded to any form, and afterwards hard-

ened in alum water, varnished, or covered with metalic solution, to render

it impervious to water. When properly compressed, it can be worked in

the same manner as wood, and is capable of su&tainino^ a very high polish.

Having said so much on the properties and uses of peat in compressed
and other states, we would remark, in conclusion, that where density is not

a considerable object, peat can be advantageously worked in good brick
machines, provided the superabundant water is evaporated, and the opera-

tion completed, while the peat is warm. -c^- ;,

,

We sincerely hope that these observations may induce our fwends ia

Ireland to provide suitable employment for the laboring poor of that coun-

try, and that her desolate moors may soon become, as was once said of

them, " mines above grouxid.^^- -American Repertory.

1

The Thames Tunnel.—The famous Thames tunnel, as is well known,
is now near completion. The mode of egress, for foot passengers, is to be

n spiral staircase. The carriage way is to be spiral, and two hundred feet

in diameter. The gradients of the road will be about one foot in twenty-

five, forming an inclination by no means inconveniently steep.
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SIXTH SEMI-ANNUAL llEPORT OF THE ENOINEER OF THE CENTRAI*

BAILROAD AND BANKINO COMPANV OF GEORGIA, TO THE PRESI-

DENT AND STOCKHOLDERS. ,, .

» •-

In making- the present semi annual report of the operations of this de-

partment, iind the condition of the work under its change, I lake great

pleasure in announcing to the stockholders, the final and complete locution

of the roa 1 to the Ocmulgoe river at Macon, The wOik has been one of

:
great labor, and has occupied the time and exeitions of a party of Engi-

; neers who have been engaged in the special service for nearly four years.

The complex topography of the country through which the upper portion

» of the line runs, and the various routes that presented claims to an exam-
ination, have rendered these protracted and laborious surveys indispensa-^

\
ble.

Four different routes have been surveyed between the Oconee and Oc-
mulgee rivers ; and each successive suivey has shown a line improved on

, the previous one; nnd it is confidently believed we have at lenpth selected

, ..: one that could not be much further improved. We have been able to keep
: our planes within the maximum inclination of 30 fett per mile, and have
no curves on a shorter rzdius than 20U0 feet. •.

' . •,- /^v-
j

,?•

The excavation and embankment are reduced to a much smaller quan-

tity than we at first even hoped for; and the character of the n atoiui for

"^
1 the most part, is such as to allow iis removal without the aid oflhe pick or

.even the plough. Pine timber oflhe best quality, abounds throughout the

whole route, and although we shall encounit r no rock in our excavation,

it can be obtained at reasonable distances from the points where it will be

;- required for masonry. ^

'
- ' ^ ,,,

.^'.*
^ l v. .•: ^^P ^ :v'j:> :; ;5"{i-:^';:iw

'

. ^ To the untiring perseverance, good judgment, nnd scirnfific qualifica-

;? tions of rny principal assistant, Mr. Franklin P. Holcomb, 1 take pleasure

in ascribing the credit w^hich is eminently due him, for the selection of SQ

favorable a route; his duties lave always betn perfbimed with cheerful-

ness, and in the most thorough manner. His lalors have been faithfuliy

seconded by the several gentlemen composing his party, who have also

. just claims to my approbation. >,. '?'llr.-' In my previous reports, I have de.«cribed the route to the Oconee river
j

it will be borne in mind thai the line approaches the Oconee by the valley

of Sjndhill creek. This creek joins with Bnfialo creek, as it enters the

Oconee swamp, and our line in passing through the river swamp on the

*east side, crosses several lagoons and branchts of Buffalo cr(<k. The
distance from the high ground to the river, is little shoit of a mile. This
is the lowest part of the river swamp, and the load will le passed over it,

> on truss work, founded on piles, for about a distance of 4000 fiet, to the

bank of the river. .: v , , i^

.

..j

The width of the river at the time the line was located, was 140 feet,

and the depth, in the deepest part, about 8 feet ; this howevr r was at its low-

est stage. The plan adopted for the irain bridoe, is the lattice plan, in-

vfnted by Mr. Town,—the length of the bridge two hundr»d and fifty

y feet, to be supported by two abutments and one pier, of stone; the lottcm

;
of the bridge will be elevated '22 ftet above the surfixe oflhe water at its

lowest stage, and the grade of thp road will be five fret al ove the height of

the great freshet in June last. On the west side of the riverT the swan p is

^. about two miles in width ; this will be crossed by an emlankrrent, averng-

.iving about fifteen feet in height, with an opening n^ar the middle of iOOO
feet of truss work, making in all, a water-way of about one mile, to vent

he water of the Oconee river.

•.^-
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It is a very fortunate circumstance, that we had such an inJicition ns

the last iT't^f^t freshet 10 Qfuide us, in fixinu: the grades of our road across

this river, nnd deiermiuing the vha racier of the stiuciure of that portion of

the work. The celebrated Yazoo frtshtt, would otherwise have been ta-

ken as the high water n)ark and that did not reach ih*; height of ihis last

flood, by nearly five f*;tt, at that point.

H<iving thus pjsseJ the Oconee river, we find ourselves near the mouth
of Commissioner's creek, whiih discharges iiself into the rivtrnbouta mile

and a half bcloW our line; about (our miles from the liver, ihe line cros-

ses to the south side of the creek, and follows its valley for the distance of

twenty six miles; then leaving it we pass wiih a cut of thiityone

feet (whi-h is ihe hiuhest point of land the roaJ crosses, being about 500
feet above tide water) into a prong of Big Sandy creek— following this

stream, with a descending grade, about two miles, we cross it, and t;ike an-

other branch of the same creek, which we keep for about the same dis-

tance; thence across the main branch of Sandy creek; by a small branch
we ascend to the summit between the Oconee and Ocmulgee rivers— here

we have a short cut of thirty-two feet depth at the highest point; falling in-

to a branch of Swift creek, which we follow a mile and a half, then ciosj

the main creek ;
and taking and taking another branch of Swift creek, we

reach Bo<r2:y branch, which leads us to the valley of the Ocn ulgee. In

crossing from Swift crrek to Bogiry branch, \\ e encounter the deepest cut-

ling on the line, which at itsgreatt st dr pth is foity-one feet. After reach-

ing the river valley, about three miles Lejowlhe City of Macon, we keep
along the low grounds, and enter the river swamp nejir the gr^at mound ;

the line crosses the river, about half a mile h< iow the biiJge, and termi-

nites on the flats at the foot of Cherry sir' el in Macon,—the whole dig-

trtnce from this city being 190 miles, 3900 fVct. -.. :v: , -
'

In the event of lerminatinir the road on the east side of the ri\'er, we
should deflect by a curve to the right, commencing near the mound: and
run along parallel with the rii'er, lo such spot as iriigLt be Selected for a
depot.

For a distance of 25 miles from the Oconee swamp, the work is for the
moi-t part light, with occasional shoit cuts and fil!s; the remainder of the
distance about 16 miles l< rather he.ivy, compared with other parts of the

line. I have taken '.he precaution to have wells dugs in ih^ principal cuts,

to ascert:iin the quality of the material to be excavated, and find it to be of
the most favorable character. The cuts are composed of a mixture of

sand anl clav. easily removed by the shovel.

On the subject of the termination of the road at Macon I am of opinion

that the interest of the company, and more especially that of the city of
Macon, would be best promoted by crossing the river.

-:-<'y^^----- :'^---.

It appears to me that the free and constant intercourse which will neces-

sarily be krpt up by the business community, with the depot, require s ihc
removal, as far as possible, of every obsticle to such inteicourse; and that

the intervention of the river, would be, in some decree, a hindrance to the
transaction of business; but more especially in the event of the destruc-

tion of the present bri Ige by fire or otherwise. Should the road be carried

across the river, the bridge would of course be so constructed astobe used
, exclusively for the passage of the trains, and would therefore be no injury
V to the present one, in the matter of travel. There will be no difficulty in

^selectinfT a favorable site for a depot in either case. The additional ex-
: pense to the company by crossing will, be about $30,000.

The grading of the whole of the line not under contract is advertised for
letting at Milledgeville, on the 5th day of next month

; and I flatter myself
that we shall have no difficulty in putting it under contract ; should this b«

i-
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done I ihibk we shiill be able to reach Macon wiih the superstructure by
Isi J.inuary, 1843.

The work h;is projTre5se>d steadily on the grading contracts for the last

six mouths; the total distance ofiaded is now about 143 milts and the su-

perstructure is completed 126 miles x. .'•.' V /-M'.

The 20J0 tons of iron hist ordered, has all been received, and will be
sufficienr to extend the track to the dist.ince of 139 miles. Our trains are

now running- regularly to Ilirdwick's, 122 miles from thecity, and although
the cotton crop has b' en nnusoally late, and very short, our businpss has

beon, during the last six months, nearly double the amount of the same pe-

riod last year. . \^.

Receipts of the road for 12 months, ending Z\st Oct. 1840. '

. UplYe^ghi.

$44,425 09

Down freight.

634,817 74

Mail.

S3.792 32

Passenjjcr?.
No. j Ainot'iit.

11088 '§30.792 36

Toial. .

$113,827 51

[The above is exclusive of the transportation qf iron and other materials

to a large amount, for the uses of the road.] '
;. t

'
.*

The e.vpenses of the transportation department for the same •
-^

time, have been r .

'

$23.276 16

'Repairs of road,
''

• $U.075 31

^ . t'V: Total, "^U^bT^l
The average distance in operation, during^ the past yenr being about one

hundred and ten miles— the cost of repairs has therefore been about one
hundred doll J rs per mile.

The opinion has generally prevailed, that a railroad, to be profitable to

it.s stockholders, must have a large amount o'f travel—that the only source

x)f profit is in the transportation of passengers, and that as a general rule,

the freighting of heavy commodities, yields lilUe or no profit to the com-
pany. • / '

'

'

"

' '•-: " -•'^- . '.'
• l":-:!:'-

The experience thus far, on our road, demonstrates in the most saffsfac.

tory manner, the error of this opinion. It will be perceived by the above

statement, that our freiahling business has more than doubled the amount
of that of passengers, and mail—and this has been done under the disadvan-

tige of having but one train for both purposes, consequently keeping up a

speed altogether too great for the most advantageous transportation of

freight. 1 have no doubt that frnigb.t trains run separately from the pas-

senger trains, with full lo ids, and at a velocity not exceeding ten miles per

hour, would yield as much profit per trip, to the company, as passenger

trains carrying fifty passengers each way.

The present terminus of our road, is by the wacon route, 70 miles from

thecity of Macon. NotwSthstanding this long portage over a bad road,

we have had. during the present season, nearly all the freight for that city.

There has been an average of 200 wagons, running during the last three

months to and from the depot. I am confident that the merchants will find

it to their advantage to abandon altogether the steamboat business, on the

Oconee and Ocmulgee rivers

Our machinery and motive power department, is now as complete as the

llpces.?ities of the road require. Since my last repoit, a locomotive engine,

from the manufactory of Messrs Rogers, Ketchum and Grosvenor (tlie Oco-

nee) has been added to our motive power, making our whole nun ber eight.

The superstructure of the road continues to maintain its grade and allign-

ment, and the small amount expended in repairs, as before stated, has kept

it in good repair. Some of the timbers first laid on the lower portion of
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the line, have decayed, and we have, during the past year replaced them.

Contracts have been made (or the delivery of limber at different points

along theolJfSt parts of the road, for the occasional renewal of such pieces

ns may be decayed.

The operations of the road have thus far been conducted without the oc-

currence of a singk accident resulting in •personal injury to any one.

Should we succeed in letting the gradinij, as \\;je have reason lo expect
we shall, on the 5th of December we shall, be ;ible to complete the road,

without receiving aid from abroad in the way of pecuniary means. It will

be a subject of just pride to the friends of the institution should an under-

taking of such magnitude be carried through wiih their own resources,

Unaided by foreign capital. I take pleasure in congratulating them on the

prospect of such a result. .

.^, .
Respectfully submitted, ;;

{"^ L. O. Rkyxolds, Chief engineer.

Steam Navigation.— It is remark;ible that this science, did not for many
years after its invention and application, m;ikc such progress as one would
conceive its palpable merits and advantjges entitled it to. It was not

until the year 1828 that the navy of England possessed a single steam ves-

fel, JinJ in 1835 we h;id only twenty one of the aggre;^ate of 3000 horse-

power. From that dat ; this species of force has multiplied greatly, and
now amounts to nearly eighty, under the pendiint of i l.OUt) or 12,U0O

horse power. France has done her best to keep pace with us, havinir be-

tween forty and fifty steam vtsstls afloat and building, but none « quipped
of more thnn 220 horse power. By arnting h( r pacU( ts she mwkes consid-

erable display ;
but her resource s (or incrensing this force on emergency-

are feeble as compared with our own, for the mercantile steam tonnage of

the United Kingdom, progressing as it is in a prodigious ratio, presents

the most stupendous element 6f naval power (by givinof facility of opera-

tions) that the world has ever witnessed. We recollect when tiie expedi-

tion for the attack of Copenhagen was projected, in 1807—the coo'pletest

and best appointed expedition that ever England sent forth— ahhouirh pre-

parations were commenced in March, it was not until so late in the season

as the 26th of July that the first division of the f^eet sailed from Yarmouth
roads, leaving but little time to execute the objects of the campaign before

the winter set in. Now, England at this nmment possesses snrh an
amount of steam tonnage, (according lo the last official returns published

810 vessels, 157,840 tons, 63,350 horse power,) that a portion of it could
convey the necessary troops, with ail the usual appaudages, and tow a
squadron of ships ofwar to the scene of action, in V ss than one quarter of

the lime occupied in the former expedition, should circumstances ever ren-

der itnecessarv for us to occupy the island of Zealand, or any post in the

Baltic. The fict is that steam navioaiion, not only as directly applied to

vessels ofwar, but in aid of combined expeditions for sudden descents upon
different points, enables the country possessing it in the greale.«-t force to

harass an enemy's coast with a small but well appointed armv, and to car-

ry destruction to every town and villa<re within a dozen miles of the sea,

unb'ss they are regularly fortified and tjarrisoned, or covered by larue bo-

dies of troops. It is stated by an old author, that " in the year 1647 the

Dutch with a fleet and but 4'JO men on board, alarmed the whole co^st of

France, and obliged the French king to keep near 100.000 men upon the

maratime coast, as not knowing where theywould fix."

Ifsuch wa.c the case \\\\\\ vessels when movements were deppndent on
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winds anl tides, and whose operations were under such circumstances ne*

cessarily slow, how iniirh more so it will be wiih the aid of sttam, when,
by this irwaiis, vessels of lisfht dr.iught, heavily armed, not a boat will be
permitted to pass out of gunshot of the shore, nor a hurbor left open for

egress or iny^ress any diiy in the year.

—

London Naval and Military Gaz.

Armed Steam Craft for the Lakes.—A correspondent of the Cleveland.
HeialJ, writings from Chippt^way, U. C. says :

I have been permitted to visit Her Majesty's steamer, building at this

place. She is Ciilled the Minos, in honor of the first King of Cnte, who,
accordir>g to heathen myiholoiry, was alter dtaih promoted to the rank of

chieffireman in the reoions de'l Enfer!
She is 143 feel on deck, and rej;isters 400 tons, and is built in every res-

pect a " m:in of war." She is of grrot sltrngth, her tiinbeis being placed

close together, are caulked and pitched tefore planking, so that in the event

of starting a butt, she would not leak; a very desirable objVct in armed,

vessels. On the inside, parallel bars of iron are let into the timbers the

entire length of the boM, and plac<'d six or eiofhi inches apart. This does

not add Materially to her strength, bm renders her almost shot proof Wet
planks are five inches and her sealing three inches thick, making her en-

tire* thickness about twentv-iwo iiicbes of solid tin)bers.

She is fitted with two 45 horse power low pressure beam engines, from

the manufiiclury of the Messrs. Ward. Montreal, which me placed entirely

below deck, on the plan of the Atlantic sti atners, and are bevond thereacb
of external injury ; but they are, in my opinion, of too sjuall a calibre for

so heavy a ho;it. • >; •/
, . u ;: r^ :

" :;, •?

The engines are supported by iron frames resting upon large fore and
aft timbers, placed on either side of the kelson, which are securely bolted

and fastened to the deck frame of I lie boat, and will, in>ttad of weakening
the boat, add greatly to her strenoth. 'J'he cylinders are 2G inches in

diameter, with four feet and a lialf stroke, placed iipriirht in the usual man- \

ner, but in pl.iceofone working beam to each engine playing above the .

cylinders, as is customary, they hive two, reversed—one each side of the •.

cylmder, and moving close to the f^oor of the boat. The piston rods act

upon a cross head, as in the common square engine; but the connecting

rods, instead of leadins' diiectly to the cranks, are fastened to one ( nd of

the working beams below, and through them trnnsuiit the power by means
of other connecting rods, to another cross head which is attached to the

cranks; thus giving regular and continued motion to the entire machine.

The urates iind boilers are arranged expressly for burning bituminous coal,

and her "bunkers" will contain from 10 to 1200 bushels.

The mairazine oreupies all the after part of the hold, under the cabins of

the officers, and is in as secure a place as there is about the ship, being

below the reach of sliot, and out of the way of fire.

The Minns is schooner rigged, and shows a clean deck fore and aft;

and were it not for her funnel and wheel-houses, would look like a large

schooner, as s^he h is no guirds or upper works of any kind. She is ex-

pected to mount eiofhteen pound carronadts and two mortars for shells ia

case of a boaibardment.

The pan of the vessel forward of the enofines is fitted ns a mess room for

the " people," and is a very comfortable place, having shoit tables iot <arh

mess projecting from the sides of the boat, and shelves and lockers in

abundance for accommodation of their traps. The main hold is underneath

the "people's" mess, and will contain abujadant room for stores for a long

crui85
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supplied either from the hot well by the engine or from any other

source. •\.;^". ;' '
' :'-" '"'''::_'"

Now, as the feed-pipe of a low-pressure boiler is only required to be

of sufficient length to hold such a head of water as will, by its hydrostatic

weight or pressure, balance the greatest elastic force of the steam intended

to work the engine, it is evident that as soon as this limit is exceeded, the

water in the fee^ pipe will be liable to boil or prime over, and, consequent-

ly, under such circumstances, th« boiler becomes as perfectly safe as any
ordinary open-topped pan of the same height as the top of tne feed cistern.

From the above description we see the inutility of a safety valve on a

low pressure boiler, except for the purpose of blowing off the steam occa-

sionally, and thereby preventing the inconvenience resulting from boiling

over; and this is accomplished generally by means of a valve placed on
the steam pipe leading from the boiler to the engine, so as to be at hand for

the engineer to blow off when required, previous to stopping the engine.

Many people we know strongly recommend a^fety valve to be placed

on the boiler itself in addition to the ordinary blow valve of a low pressure

boiler, but in the case of a boiler fitted up in the manner we have describ-

ed, any one may perceive it would be perfectly useless, and therefore, 'prac-

tically injurious. In saying this, it is not of course, to be understood that

any harm can accrue from an extra safety valve abstractedly considered, but

only as it is a means of withdrawing attention from other more obvious

means of safety. In this view of the subject the safety valve may be aptly

compared to Sir Humphrey Davy's celebrated safety lamp for coal mines,
• of which it is frequently said, and wq think truly, that for every life it has
saved it has been the means of destroying twenty, by inducing a negligent

\ attendance to improved systems of ventillation. .^^

The common feed pipe of a boiler is, in fact, a safety pipe, an^ very

much superior in all respects to any safety valve that can possibly be de-

v vised, the moveable column of water within the pipe answering the pur-

pose of both valve and weight; and it is justly considered as a beautiful

. example of the general superiority and simplicity of using hydraulic means
in accomplishing objects of this kind, over the ordinary mechanical contri-

vances. In the most improved arrangement for this purpose, (we alludeto

Mr. Elsworth's hydraulic joint for superceding the stuffing box of the buoy-

rod,) if considered as a safety valve, there is this essential property, it can*

not he overloaded ot tampered with in any respect; besides, it is impossi-

ble for it to stick or get out of order, because it is continually on the move^
and that without wasting any steaA. *

Until within the last two yars there were probably 400 to 500 boilers

working in Manchester without safety valves, but nine out of ten of them,
; at least, were fitted up with the common feed pipe as above described

;
yet

'^ the proportion of fatal accidents from explosions of boilers in Manchester

i
are almost as nothing in compirison to the number that occur in steam boats^

although, in the latter, the boilers are always supplied with at least one
safety valve.

/"- The fact is, that, both in high and low pressure, the chance of an explo-

sion occurring is more dependent upon the mode in which the boiler is

supplied with water than up^n any thing else, and ahhou^h the common
feed pipe is not so applicable in steam boats as on land, yet a safety pipe

acting on the same principle might be very easily applied, and would serve

as an infallible check against the water getting too low as well as against

f the steam getting too high, if made with its lower end to terminate a little

> above the flues, so as to allow the steam to blow away whenever the sur-

-s fiice of the \;nater in the boilf r descended below that point.

A patent safety pipe has. we understand, been tried in London, but it \%
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90 conlrived as to put out the fire, by boiling over into it, whenever the

steam gets too high, which property would be, perhaps in manj' cases an in-

convenient addition, although not half so bad as an American safety pipe

which has very recently been puffed through all the newspapers, and which
is described as having the following curious property : v:hen the steam it

too high it shuts the furnace door quite close, so as to make it impossible

Jar the fireman to open it to supply more fuel. Now if this patent contri-

vance had been made to act quite the reverse, or to have opened the fur-

nace door as we do in England, instead o{ shutting ii, the invention might
have been useful ; but as it is, it is much more calculated to cause explo-

sions thaii to prevent them. : .V- ; V r > : ? ,
* -

ON THE STEAM ENGIN K. , ^';; v' . 'V
^^••';:^';:v•>^V;;;.-^,

(Cotinaed from page 278.)

In a previous paper we quoted Mr. Palmer as stating the maximum ef-

fect that nature is capable of accomplishing to be 44,467,500 lbs. raised one
foot high, with one bushel of best Newcastle coals, in the absence of all

friction. And at the same time we stated that a Cornish pumping engine,

in London, had performed a duty of 72,000,000 lbs. besides the accompa-
nying friction. According to a later report, the same engine has perform-

ed 92,000,000 lbs duty, besides friction—Welsh coals having been used,

and the steam'cut ofTat ^ of the stroke; which latter circumstance we wish
particularly noticed, as corresponding with our experience, and because we
shall have to allude to it hereafter. It here appears that the duty actually

performed by steam is more than double the utmost power thai steam pos-

sesses, as Mr. Palmer understands and states it. How great then his er-

ror becomes, when ihefriction is added to the duty, which in the Cornish
engines is frequently much more than the duty itself; and how clearly it

appears that he did not know one quarter part so much of the true value of

steam as the Cornish engineers whom he so presumptuously undertook to

Xebuke.

The friction of the Cornish single pumping engine has been treated by
Mr. Wickstead as single also; now, although the action of steam, from its

being confined to one stroke in these engines, is single, yet the friction ex-:

tending alike to both strokes of the engine and the pumping machinery
also, is double, and the joint amount truly enormous, from the great mass
of matter to be moved, of which the timber pump-rods alone, 12 to 14

inches square, extend perpendicularly 700 to 800 feet or more, and in many
instances to great distances horizontally. In none of the reports of duty

by the Cornish engines are these important contingencies either described

or alluded to with the attention they deserve or that is required for a due
considertion of the subject, but are all indiscriminately merged into the

comprehensive term "friction;" and this being doubled by the peculiar

formation of the engine, is necessarily prodigious as it appears to be in Mr..

Kenwood's tables, in 2d vol. Journal Inst. Civil Engineers. Hence, the'

reported "duty" of these engines has been only the inadequate representa-

tive of a portion of their ;70t^jer ; for it must be readily conceded that all

power wasted or misapplied is as truly power as that usefully employed

;

and this latter portion alone has the duty hitherto truly represented.

The annexed table is absttacted from Mr. Henwood's lucid and valuable

description of his careful experiments on the best engines in Cornwall. It

will be seen that Watt's double condensing engine, an estimate by Profes-

sor Renwick of the loss of power of which we condemned in a formar pa-.

per as extravagant, and justly condemned as we shall hereafter prove, be-

comes by contrast with these in the table the very mirror of economy.
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instead of being as stated, 3 times the duty of the EastCrennis engine, ap-

pears less thijn ihe -^j part thereof; and even this almost insensible quanti-

ty is probably the result of mere accident.

Hence, then, it has been satisfactorily and experimentally proved that

steacn of 75 lbs. per inch expanded, is of no greater value whatever than
steam of 26 lbs. per inch used expansively

;
we are thus allowed the choice

of only two opinions—either the learned theorist or the unlearned steam-

engine must have been mistaken ; and, hard though as it may be, we have
no doubt this uncandid world will be far more ready to attribute the mis-

take to the former than to the latter, which from natural dulness and inca-

pacity, will probably be pitied rather than blamed. But the theorist may
even then amply console himself by reflecting, how difficult it is to find an
engineer who is not just as much mistaken as himself on this particular

subject, for the very construction of these Cornish engines, and their using
steam ot such different densities, evidently prove a seeking for some as yet

undiscoverable advantage. If he wants farther consolation, let him observe

the uncertainty that prevails in the construction of engines, scarcely any
two being built alike—or the more bril'iant example affoided by the

splendid public experiments in which the United States government indul-

ges, who from mere inability to discover the wonderful advantages antici-

pated in that most exquisite of all steamers, the Fulton, are building two
more on different principles and at a venture, determining if possible to

discover the hidden perfections of the first. Now we have shown in this

paper that one of these second thoughts, the British marine engines is a
poor affair to copy— in our next we will show the other is worse, i

If he does not then receive full consolation, let him observe how readiry

and constantly in all countries is a phusible and lazy, if brilliant, fiction

preferred lo sober facts demanding study and serious attention. Were facts

substitutes for fiction in this matter, however trivial they may appear to a
superficial and careless observer, it would soon be seen that on the proper

application and appreciation of them such an immediate great and general

improvement of the steam-engine would ensue, as in its various and total

results can hardly be overstated by the most sanguine admirer ofthat migh-
ty instrument of civilization.

It is in continual shadow huntinor that substantial truth is t)verlooked,

and great and real advantages are disregarded, would engineers but conr

descend to examine and appreciate the true nature of expansive steam

;

would they but condescend to be satisfied with the great and real advanta-

ges it possesses—would engineers, (we ask not philosophers) condescend

to disburthen or to cease from burthening expansive steam with useless

conditions and pernicious and visionary restrictions, destructive of its use.

fulness, immense improvement would immediately ensue, and soon become
general in the steam engine, which luckily never yet became a theorist, and

therefore will ever and constantly be found obedient to reason.

Now we have shown, page 162 of this essay, that it is commonly a mat-

ter of great, if not perfect indifference, if from a given volume of water and

heat whether high steam or low steam is formed and employed to produce

motive power.

We have also shown, page 164, the value of gain from steam expanded

is ever definite, and proportional to the density of the steam before itb ex-

pansion. From these two positions it necessarily results, that whether pro-

portional quantities of hitjh or low steam be expanded to produce motive

power, the superior quantity of the weaker expanded steam acting on a

larger suface, will always compensate for the superior density, but lesser

quantity of the denser steam acting on a lesser area ; and these two distinct
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actions of high and low expansive steam will be precisely equal, leaving'for

future consideration some disturbina*- forces not now pressing for immedi-

ate discussion, and which can be more satisfactorily treated hereafter. These
equal actions, though so contrary to the current and popular opinions uni»

versally prevailing", are positive facts, necessarily arising from the definite

nature of steam definitely expanded within a heated cylinder, and these its

certain and invariable qualities are proved to the very letter, and as per.

fectly as the sagacity of man can devise, by Mr. Henwood's experiments on
the Binner-Down and the East-Crennis engines; and just as plainly, fully,

and satisfactorily are Professor Ren wick's theoretical statements contra-

dicted.

'^ We shall attempt to establish an important and invaluable truth on the

destruction of this extensive and dangerous error by which the utility of
the steam engine has been much lessened, and happily we shall be just as

able to produce undeniable facts in proof as we have already done for all

our assertions; so that in every thing we are about to adduce, we shall be
supported by indisputable evidence.
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^or this purpose we annex a fac simile of a diagram described by an
ic nor aitiiched to one of the engines ofihe Great Western steam ship,

and like the ' handwriting on tfie wall," it greatly excels the landwriting

of mm. It gives a clear insight nnd full detail of the true internal &ti»te and
power of the enjjine under varied ciicumstances, its capaciiy /cr improve-

ment and even the acquirements of the manufacturing enjiineei— matters

essential to be known and difficult to be otherwise determined. The dia-

gram shows the steam as cut of by cams, (9) five of which are num-
bered and their effect ascertained, besides that ol the slide movement. This
engine is undeniably experimental, and the production of a mind seeking

and not possessing information of the most essentia^ character conceivable

in a marine steam engine. '

;,;. 8)120.45
'

. o..

15.05 :'
,

...." '...;•'/

1.05 deduct for friction. .

i

14.05 efTeciive pressure per square inch.

On the proper application of steam evideniFy depend the form, dim eft-

sions. an.l weight of boilers, water, space and weig:ht of machinery, the

quantity and cost of fuel and Libor, and the portion of freight usefully em-
ployed for those purposes. In fine, the speed, expense, nnd profit of steam
navigation evidently as much depend on the proper application of steam, as

this ngain must ever depend on a knowledge of its useful and definite pro-

perties. All these are vital matters in steam naviiratian on the ocean, and
are in those engines much miscalcul.iled, and evidently not yet understood.

The journal of th« British Queen steam ship, page 50, vol. i. of this

work, will show how fir behind the age are these British marine enirines
;

in a voyage occupying 450 hours Itie steam was expanded durinjr 388
hours, at what is termed in this journal twoeiglh stroke, but which fibm
diagram now before us of that engine was three-sixteenth parts onlv, the re-

maining 62 hours njostlyithrec-eighih parts of stroke, and of which only 18

houfsextend to five-eiirhth stroke; and we have the fullest assurance the

steam in the Great Western was no better employed, astheengines in that

vessel are equally insufficient for a better application of steam.

The full and uninterrupted use of expansive steam, with its various ad-'

vantages being impracticable in these vessels from the disproportion of

their engines, is from necessity confined to the paltry purpose of saving an
inconsiderable quantity of fuel in unfavorable weather alone. How effec-i

tuallv and profitably may these engines be improved, or how certainly and
easily be surpassed,

I

Thus, then, may another shining light, another learned theorist be far-

ther instructed by the mechanics he so ignorantly attempted to mislead

when he so profoundly and learnedly proved the impossibility of navigat-

ing the Atlantic by steam ; which we, mechanics only as we are, mere
dust, are about to prove, has as yet, though so surprising to the intellectual

doctor, been but tardily and iniperfectly accomplished. A consideration of

thisdiaeram will render evident another and considerable advantage in the

application ofexpansive steam, unnoticed by the visionary, unexpected by.

the practical, but which in large engines becomes of considerable amouni
by the superior vacuum obtained when steam is greatly expanded; for in

this diaq^ram the better vacuum increases the steam pressure when the

steam is cut off at one-third stroke a full one-fifteenth part more than when
compared with steam at full stroke; hence alone there is one-fifteenth pari

,>
*
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tiddilionol power to be gained, which is now lost in these engines, in addi

tion to that great gain from the employment of expansive steam.

But the great, the incalculable information contained in and derived

from the diagram, is the full proof of that most desirable fact, that the full

efficiency of steam is to be obtained from the expansion of low steam;

hence we shall find the unlimited and inestimable advantages of steam may
be obtained without its horrors and indescribable afflictions, and which are

the more dreadful and disgraceful because the use of high steam is as un-

profitable as inhuman.— American Repertory.

ADVANTAGES OF CO.MPRESSED PEAT. By Alexander S. Byrne.

(Ciinlinned from page 248.) i-

The preceding paper shows the value of peat in the manufacture of iron jj

but it may be profitably used for other important purposes. [.-

Fuel.— It is of great value as fuel for furnaces and firing of every deacrip--;

tion, more especially so when coked and mixed with coal, or coal tar, or
resin, pitch, and such like substances. Mr. Charles Williams, managing./

director to the Dublin Steim Navigation Company, a gentleman of expe-

rience and practical information, recommends a mixture of peat coke and
resin for steam vessels. From his statement printed in the Transactions*:

of Civil Engineers, London, it appears that one ton of resin fuel, (i. e. peatv

coke and resin) thrown in front of a coal fire is equal to three tons of coal, r-

For every description of firing, peat coke is invaluable. lis frcedomK
from injurious and unpleasant exhalations, its durability and extreme bril--^

liancy, are amoncr its chief recommendations. What is so cheering as a
brilliant fire! Of domestic comforts it is certainly one of the chief. For
such purposes peat fires are iinequ.iled. They are beautiful and pleasant,

afTjrdinfr an intense, heat, and a pure white and yellow flame, not surpass*

ed by ihe fiot^st coal.'; v '.^^^ - ; ^^- ^ ; . .; y,

. Coking.—This is accoinplished by means of heat. There are several \

modi s of coking compressed peat: in every instance atmospheric air is

excluded, and passages left for the volatile products to escape, as explained

under the head PyroUgneouf; Acid. Some employ large brick chambers,
with a hole at the top, a door at the side, and gutters at the bottom for the

tar to escape : others form piles of various shapes, and cover them with

loim. to screen the burning heap from a loo free access of the atmosphere,

which would otherwise consume it entirely. In some districts, large co-

king ovens are preferred
; in others, a sort of iron hood

;
and in others, the

use of larire iron retorts. In every instance it is important that the process

be ctmducted as uniformly as possible; that the escapes for tar and gaseous

products he perf^ctlv free; and that the mass undergoing carbonization be

so distribut<-d thnt the whole be acted on at the same lime. Charcoal ob-

tained by the action of rapid fire is always inferior to that obtained by slow^
calcination in pyramidal pilps.

?: For softening .-t^el plates, charcoal from turf moss is equal to the hardest

oak ;
for the production of gunpowder, many varieties are superior to dog-

wool and alder, and for crayons it is equal to the finest willow. Much,:-;

however, depends on the mode in which it is burnt.

Qas.—Peat is very valuable for the production of gas. We have made -

considerable quantities in England and in Ireland. Prof Maugham, of
the Polytechnic Institution, London, one of the first practical chemists io

that city, was induced to examine the subject, in consequence of our exper-

iments in Ireland, and he has announced his opinion that peat may be so

employed to considerable advantage. It has been severely and advantage-

oysiv tcst'^d upon a large scale in Dublin, Paris, and Plymouth Som6
4S
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kinds of peal (top surface) yield three times as nuiGh gas as coal; but ass
general rule it does not yield more than Wigan or New Castle coal : it iis,

however, far superior in brilliancy and power.

There was an objection to this gas, which for a considerable time de-

stroyed all hope Qf rendering it useful, and severely injurtd the workf
erected for its production. In the distillation, an impalpable powder came
over with the gas, which washing and re-washing would not remove, and
it eventually deposited itself in the pipes and in the hobs of the buiners,

and stopped them up. To remedy this evil, it occurred to us to use oil

in the purifiers instead of water, which, we are happy to add, answered to

the fullest extent. We have also found that oil acts as an excellent puri«

fier for every kind of gas, and greatly improves its quality. The expense

is trifling, as the oil when boiled becemes clear, and haves all impuiities

at the bottom. Gas passed through boiling oil is slill belter. When mix-

ed with coal in equal quantities, and calcmed in the same retort, ihe peat

at the bottom and coal on the top, the coke and gaseous products are supe-

rior to those obtained from the finest coal. The brilliant appearance of

peat gas, and its intense heal, has been matter of surprise to those engaged
in its production. Persons unacquainted with the secrets of a gas-work
have urged as a reason agaiust the use of p^at gas, that it burns away in

Jess time than gas from coal. In answer to this objection wr would ob-

serte, that it is not true from a pure top-surface peat, but only of the lower

beds; and being more brilliant, a less quantity wiH give as much light:

also, that twice as much peat can be distilled in the same space of time j

consequently, twice as much coke can be obtained, and at the same expense.

Coke is considered Me most valuable product in a gas-work. ; r '^
•

r|

Pyroligneous Acid.—When subjected to decomposition by fire, peal

gives ofT condensible acetic vapors; its elements being separated by the

action of heat, and reunited in another order, produce compounds which
did not exist before. The proportions of these products difTer in the same
substances, according to the degree of heat applied, and the skill with

which the operation has been conducted. The quantity of crude acid

produced from turf-moss, and peat collected from the top surface, is very
great. ^

;:".. -.vi^c ,, _ :- ;-,- -, -.-,: ; ; •;; v-.yy- -- --;

For this purpose, the apparatus used in the manuficture of coal gas, or
wood vinegar, may properly be employed. This consists of large air-tight

cylinders, condensers, purifiers, stills, &c. The compressed pent, well

crushed and broken, is to be ptit into retorts, their doors having been closed

and luted with clay. Each door has a small vent, copableof bring closed

by a stopper or valve. The use of this vent is to allow the volatile products

which are given oflfduring calcination to escape
;
and the use of the stop-

per is to close the vent so soon as the calcining matter ceases to give out

such vapors ;
or supposing, as is usual, another vent to be in the upper part

of the retort, then it allows the operator to watch the process of calcination.

Within each retort passes a rod, revolving upon its two extremities as

points; the one end resting on the farther extremity of the retort, and the

other in a hole in the stopper, capable of being closed by a cap. This rod

has at one eni a circular plate; and at equal distances along its lengih are

fixed fans or spokes, perpendicular to the axis of the retort. The use of

this apparatus is to stir and divide the matter while in calcination
; and it

does this when the stopper is removed, and a key is inserted into the rod,

and turned round, causing of course the rod with its fans to revolve on its

axis. The use of the round plate is, when the matter is perfectly calcined

.nd the door is removed, to draw it forward, and rake it out with as little

delay *s possible into proper recipients placed in front.
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Th« retorts should be heated to a pale cherry red before they are filled

;

and as soon as they are rendered air-tight by the closing of the doors, the

process of decomposition begins, and the volatile products, consisting of

,g'ases, vegetable tar, and pyroligneous acid, being separated, pass offthrough

nn aperiure in the top of a retort, to which pipes are attached, leading into

condensers: these pipes are generally irorjn^fi, and inclosed by a stream

ofcold water. The g.ises may be purified, and collected in a gasometer to

be burned, or turned off by means of a pipe into the fireplace. The con-

-dens^d liquors are then allowed to settle : the vegetable tar falls to the bot- ,

ton. and me crude liqijor is separated by decantation from the empyreumatic
oil associated with it, and re-distilled in the ordinary way. The odor pe-

culiar to this acid may be easily removed by aoitaiirm it with oil, and dis-

tilling it with sub-carbonate of potash and animal charcoal ; or the vapors

which pass over, during distillation, may be purified with greater eflfect by
passing them through oil.

.

!

It is to be observed that the volatile matter which is allowed to escape
during calcination is all valuable. The tar is useful as a varnish ; or be-

ing subjected to distillation by itself, it affords crude pyro-acetic spirit,

naphtha, kreosote, &c. The gases may be employed for illumination; and
the crude acid may be employed for preparing acetate of iron, acetate of

alumina, and acetate of lime (used in calico printing;) or it may be used

for the production of pure acetic acid, and the best household vinegar. The
charcoal which remains in the retort is superior to wood charcoal, and »

may be used as fuel. -M.

Roads, Pavements, 6f^.—Peat does not answer alone for these purposes, *

bein? of a pulpy nature when wet, and too easily pulverized; but when
combined with an artificial asphalium, compoffd of carbonate of lime and
coal tar, it forms a solid and elastic road, superior in many respects to wood
or native asplialtum, and presenting a surface which in all seasons affords

good footitaix for cattle. The tendency of this artificial asphaltum to crack
and break is counteracted by the strong fibre of the turf, which, if added to

the chalk and tar while warm, acts as a binder whan the mass is cooled,

and obviates its brittleness. In this respect peat is analogous lo hair in

mortar.

For Cabinet and O rnamental work, it is only necessary to use the peat

when warm. It may then be moulded to any form, and afterwards hard-

ened in alum water, varnished, or covered with metalic solution, to render

it impervious to water. When properly compressed, it can be worked in

the same manner as wood, and is capable of sustaining a very high polish.

Having said so much on th» properties and uses of peat in compressed
and other states, we would remark, in conclusion, that where density is not

a considerable object, peat can be advantageously worked in good brick
machines, provided the superabundant water is evaporated, and the opera-

tion completed, while the peat is warm.
We sincerely hope that these observations may induce our friends in

Ireland to provide suitable employment for the laboring poor of that coun-
try, and that her desolate moors may soon become, as was once said of
them, " mines above ground."- ->lTOdrican Repertory.

The Thames Tunnel.—The famous Thames tunnel, as is well known,
is now near completion. The mode of egress, for foot passengers, is to be

a spiral staircase. The carriage way is to be spiral, and two hundred feet

in diameter. The gradients of the road will be about one foot in twenty-

five, forming an inclination by no means inconveniently steep.
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SIXTH SEMI-ANNUAL REPORT OF THE ENGINEER OF THE CENTRAI*

BAILROAD AND BANKINO COMPANY OF GEORGIA, TO THE PRESf-

.^ DENT AND STOCKHOLDERS. *
f

In mailing the present semi annual report of the operations of this de-

partment, jind the condition of the work under its charge, I i;»ke gr^ at

pleasure in announcing- to the stockholders, the final and complete locution

of the roal to the Ocinulgoe river at Macon, The woik has been one of

great labor, and has occupied the time and exeitions o/ a party of Engi-
neers who have been engaged in the special service for nearly four years.

The complex topography of the country through which the upper portion

of the line runs, and the various routes that pTesent«*d claims to an exam-
ination, have rendered these protracted and laborious surveys indispensa^

ble.

Four different routes have been surveyed between the Oconee and Oc-
mulgee rivers ; and each successive suivey has shown a line improved on

the previous one
;
and it is confidently believed we have at length selected

one that could not be much further improved. We have been able to keep
our planes within the maximum inclination of 30 feet per mile, and have
no curves on a shorter ridius than 20U0 feet.

The excavation and embankment are reduced to a much smaller quan-

tity than we at first even hoped for; and the character of the n aieiial for

the most part, is such as to allow its removal without the aid ofihe pick or

even the plough. Pine timber of the best quality, abounds throughout the

whole route, and although we shall encounter no rock in our excavation,

it can be obtained at reasonable distances from the points where it will be

required for masonry.

To the untiring perseverance, good judjrment, and scientific qualifica-

tions of my principal assistant, Mr. Franklin P. Holcomb, 1 take pleasure

in ascribing the credit which is eminently due him, for the selection of so

favorable a route; his duties I ave always betn perlbimed with cheerful-

ness, and in the most thorough manner. His lalors have betn faiihrul}y

i«econded by the several gentlemen composing his party, who have also

just claims to my approbation. ,.'-:>[

In my previous reports, I have described the route to the Oconee river;

it will be borne in njind that the line approaches the Oconee by the valley

of Sandhill creek. This creek joins with Buflalo creek, as it enters the

Oconee swamp, and our line in passing through the river swamp on the

east side, crosses several lagoons and branches of Buffalo crttk. The
distance from the hioh ground to the river, is little shoit of a mile. This

is the lowest part of the river gwan)p, and the road will le passed over it,

on truss work, founded on piles, for about a distance of 4000 fiet, to the

bank of the river.
i

The width of the river at the time the line was located, was 140 feet*

and the depth, in the deepest part, about 8 feet ; this howevf r was at its low
est stage. The plan adopted for the main bridge, is the lattice plan, in-

vfnted by Mr. Town,—the length of the bridpe two hundnd and fifty

feet, to be supported by two abutments and one pier, of stone; the lottcm

of the bridge will be elevated '22 feet above the surfiice of the water at its

lowest stage, and the grade of thp road will be five fretal ove the height of

the great freshet in June last. On the west side of the river, the swan p is

about two miles in width ; this will be crossed by an emlankirent, averag-

ing about fifteen feet in height, with an opening near the middle of iOOO
feet of truss work, making in all, a water-way of about one mile, to vejal

he water of the Oconee river.
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It « a very fortunnte circumstance,' that we had such an inJicntion ns

the lasi great freshet to guide us, in fixing the grades of our road across

this river, sind deiermining the character of the stiuciure of that portion of

the work. 'J'he celebrated Yazoo fnshtt, would otherwise have been ta-

ken ns the iiigh watermark and that did not reach th*; height of this last

flood, by nearly five f*;tt, at that point.

• H.iving thus pisseJ thy Oconee river, we find ourselves near the mouth
ofConirnissioiRM'screek,*whi.h discharges iiseif into the rivtrabouta mile

and a half brloVv our lin**: about four miles from the liver, ihe line cros-

ses to the south side of the creek, and follows il8 valley for the di&iance of

twenty-six miles; then leaving it we pass with a cut of thiity one

feet (vvhi'h is the hierhi^st point of land the road crosses, being about 500
feet above tide water) into a prong of Big Sandy creek—following this

stream, with a descending grade, about two miles, we cross it, and take an-

other branch of the same creek, which we keep for about the same dis-

tance; thence across the main branch of Sandy creek; by a small branch

we ascend to the summit between the Oconee and OcmnlLfee rivers— here

we have a short cut of thirty-two feet depth at the highest point; falling in-

to a branch of Swift creek, which we follow a mile and a half, then cros.i

the main creek ;
and taking and taking another branch of Swift creek, we

reach BoQ-c-y branch, which leads us to the valley of the Ocn ulgee. In

crossing from Swift en ek to Bogiry branch, we encounter the deepest cut-

ting on the line, which ai its great( st d' plb is foity-one feft. After reach-

jug the river vallev, about three miles bejowthe City of Macon, we keep

along the low grounds, and enter the river swamp near the great mound ;

.the line crosses the river, about half a mile h* low the biiJge, and termi-

nites on the flats at the foot of Cherry sir' el in Macon,—the whole dis-

tance from this city being 190 miles, 3900 feci.

In the event of lerminatintr the road on the east side of the river, we
should deflect by a curve to the right, commencing near the mound; and
run along parallel with the river, to such spot us might be selected fora
depot. i.

For a distance of 25 miles from the Oconee swamp, the work is for the

most part light, with occasional shoit cuts and fills : the remainder of the

distance about 16 miles \< rather heavy, compared with other parts of the

line. I have taken *he precaution to have wells dugs in ih*? principal cuts,

' to ascertain the quality of the matnrial to be excavated, and find it to be of

the most favorable character. The cuts are composed of a mixture of

sand an 1 clav, easily removed by the shovel. u >», , t

On the subject of the termination of the road at Macon lam of opinion

that the interest of the company, and more especially that of the city of
Macon, would behest promoted by crossing the river.

It appears to me that the free and constant intercourse which will neces-

sarily be kept up by the business community, with the depot, requins the

removal, ns far as possible, of every obsticle to such inteicourse; and that

the intervention of the river, would be, in some decree, a hindrance to the
transaction of business; but more especially in the event of the destruc-

tion of the present bri Ige by fire or otherwise. Should the road be carried

across the river, the bridge would of course be so constructed as to be used
exclusively for thepassaire of the trains, and would therefore be no injury

to the present one, in the matter of travel. There will be no difficulty in

selectinor a favorable site for a depot in either case. The additional ex-

pense to the company by crossing will, be about $30,000.

The grading of the whole of the line not under contract is advertised for

letting at Milledgeville, on the 5th day of next month; and I flatter myself
that we shall have no difliculty in putting it under contract ; should this h%
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done I think we j^hall be able to rfach Macon with the superstructure by
Isi January, 1843. ,.j

The work has projrre'sed steadily on the gradinjr contracts for the last

six mouths; the total distance giaded is now about 143 milts and the su-

perstructure is completed 120 miles

'J'he tiOJO tons of iron hist ordered, has all been received, and will be

sufficient to extend the track to the distance of 139 miles. Our trains are

now runnings regfuiarly to Hard wick's, 122 miles /roin thecily, and although

the cotton crop has b* en unusually late, and very short, our business has

beon, during tiie last six months, nearly double the amount of the same pe-

riodHast Vear.

Receipts of the road for 12 months, e?idin£f3\st Oct. 1840.

L'i? tie.gtii.

844,425 09

Duwu freight.

634,817 74

Mail.

83,792 32

Passenpere.
No. j Arnopnt.

11088 1830.792 36

Toial.

8113,827 51

[The above is exclusive of the transportation pf rron and other materials

to a larire amount, for the uses of the road.]

The expenses of the transportation department for the same
lime, have been

^
823,276 16

Repairs of road, • v^ ' 811.075 31

Total, * 8o4,35i 47

The average distance in operation, during the past year being about one
hunHrrd and ten miles— the cost of repairs has therefore been about on©
hundred doll irs per mile. -

' =- ' '" V '

The opinion has irentTilly prevailed, that a railroad, lo be profitable to

its stockholders, must have a large amount of travel—that the only source

X)f profit is in the transportation of passengers, and that as a genoral rule,

the freighting of heavy commodities, yields little or no profit to the com-

pany.

The e.vpericmce thus far, on our road, demonstrates in the most satisfac-

tory manner, the error of this opinion. It will be perceived by the above

statement, that our freijhiing business has more than doubled the amount
of that of passengers, and mail—and this has been done under the disadvan-

tige of having but one train for both purposes, cpnsf quently kreping up a

speed altogether too great for the most advantageous transportation of

frei<»'ht. I have no douht that fr^ifrlit trains jun seprntely from the pas-

senger trains, with full loids, and at a velocity not exceeding ten miles per

houi, would yield as much profit per trip, lo the company, as passenger

trains carrying fifty passengers each way.

The present terminus of our road, is by the wagon route, 70 miles from

the city of Macon. Notwithstanding this long portage over a bad road,

we have had, during the present season, nearly all the freight for that city.

There has been an average of 200 wagons, runningduring the last three

months to and from the depot. I am confident that the merchants will find

it to their advaniaffe to abandon altogether the steamboat business, on the

Ooonee and Ocmulgee rivers

Our machinery and motive power department, is now as complete as the

necessities of the road require. Since my la^t repoit, a locomotive engine,

from the manufactory of Messrs Rogers, Ketchum and Grosvenor (the Oco-

nee) has been added to our motive power, making our whole nun ber eight.

The superstructure of the road continues to maintain its grade and allign-

ment, and the small amount expended in repairs, as before stated, has kept

it in good repair. Some of the timbers first laid on the lower portion of
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the line, have decoyed, and we have, during the past year replaced them.

Contracts have been made (or the -delivery of limber nt different points

along the olJest parts of the road, for the occasional renewal of such pieces

as may be decayej.

The operations of the road have thus far been conducted without the OC'

currenct of a single accident resuming in yersonaL injury to any one.

Should we succeed in letting the grading, as we have reason to expect

we shall, on the 5th of December we shall, be sible to complete the road,

without receiving aid from abroad in the way of pecuniar}^ means. It will

be a subject of just pride to the friends of the institution should an under-

taking of such magnitude be carried throiigh wiih their own rfsources,

unaided by foreign capital. I take pleasure in congratulating them on the

prospect of such a result.

.
Respectfully submitted, i.

''^.
,

-^ V^^ :
:i- L. O. Rkyxolds, Chief engineer. |^

Steam Navigation.— It is remarkiible that this science, did not for many
years after its invention and application, mnkc such progress as one would
conceive its palpable merits anJ advantiges entiiUd it to. It was not

until the ye^ir 1828 that the navy of England possessed a single steam ves-

sel, and in 1835 we had only twenty one of the aggregate of 3000 horse-

power. From that dati this species of force has multiplied greatly, ^nd
now amounts to nearly eighty, under the pendant of 1 1,000 or 12,000

horse power. France has done her best to keep pace with us, havinir be-

tween forty and fifty stea^i vtsstls afloat and building, but none equipped

of more than 220 horse power. By arn-.ing h< r pack( ts she mjikes consid-

erable display
;
but her resourcfs for incre;ising this force on eniergenry

are feeble as compared with our own, for the mercantile steam tonnnge of

the United Kingdom, progressing as it is in a prodigious ratio, presents

the most stupendous element 6f naval power (by giving facility of opera-

tions) that the world h;is ever witnessed. We recollect when tiie expedi-

tion for the attack of Copenhagen was projected, in 1807—the completest

and best appointed expedition that ever England sent forth—although pre-

pantions were commenced in March, it was not until so laie in the season

as the 26th of July that the first division of the fieet sailed from Yarmouth
roads, leaving but little tin»e to execute the objects of the campaign before

ihe winter set in. Now, England at this moment possesses such an
amount of steam tonnagp, (according to the last official returns published

810 vessels, 157,840 tons, 63,350 horse power,) that a portion of it could

convev the necessary troops, wi?h all the usual appanclages, and tow a
squadron of ships of war to the scene of action, in Lss th^jn one qnnrter of

the time occupied in the former expedition, should circumstances ever ren-

der itnecessarv for us to occupy the island of Zealand, or any post in the

Baltic. The fact is th;it sieairi navitjaiion, not only as directly applied to

vessels of-war, but in aid of combined expeditions for sudden descents upon
different points, enables the country possessinq: it in the greatest force to

harass an enemy's coast with asrujill but well appointed army, and to car- 4J
ry destruction to every town and villaao within a dozen miles of the s^a, 1
unb^ss they are regularly fortified and garrisoned, or covered by laro-e bo-

dies of troops. It is stated by an old author, that " in the year 1647 the

Dutch with a fleet and but 4v>0 men on board, alarmed the whole co:st of

France, and obliged the French king to keep near 100,000 men upon the

maratime coast, as not knowing where theywould fix."

If such wa.s the case \\k\\ vessels when movements were deppndent on
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winds ani tides, and whose operations were under such circumstanced ne<*-

cessarily slow, how intirh more so it will be with the aid of steam, w hen^
by this MM ail?, vcsst^is of light draught, heavily armed, not a boat will be
permitted to pass out of gunshot of the shore, nor a hurbor left open for

egress or ingress any diiy in the year.

—

London Naval and Mililary Gaz. >

Armed Steam Craft for the Lakes.—A correspondent of the Cleveland
HeralJ, writing from Chipppway, U. C. says :

I have been permitted to visit Her Majesty's steamer, building at this

place. She is Ciilled the Minos, in honor of the first King of Crtte, who,
accordir»g to hnathen mythology, was after dtaih promoted to the rank of

chief fireman in the rt-gions de'l Enfcrf

,

She is 143 feet on decl\, and reij;isters 400 tons, aiid is built in every res-

pect a " m:in of war." She is of great strength, her tiinbeis being placed

close together, are caulked and pitched tefore planking, so that in the event

of starting a butt, she would not leak; a very desirable object in armed
vcsst-ls. On the insiJe, parallel bars of iron are let into the timbers the

entire length of the boat, and placed s^ix or eis^ht inches apart. This does

not add materially to her strength, bm renders her almost shot proof Fler

planks are five inches arvd her sealing three inches thick, making her en-

tin* thickness about twentv-two iucbt^s of solid timbers.

She is fitted with two 45 horse power low pressure beam engines, from

the manufactury of the Messrs. Ward. Montreal, which are placed entirely

below deck, on the plan o\ the Atlantic steamers, and are beyond the reacb
of external injury ; but they are, in my opinion, of too small a calibre for

so heavy a boat.

The engines are supported by iron frames resting upon large fore and
aft limbers, placed on either side of the kelson, which are securely bolted

and Aistened to the deck frame of the boat, and will, in>ttad of weakening
the boat, add greatly to her strenoth. 'J'he cylinders are 26 inches in

diameter, with four feet and a half stroke, placed iiprisrht in the usual man-
ner, but in place of one working beam to each en«jifle playing above the

cvlinders, as is customary, they hive two, reversed—one each side of the

cylmJer, and moving close to the floor of the boat. The piston rods act

upon a cross head, as in the coumion square engine; but the connecting

rods, instead of leading directly to the cranks, are fastened to onetnd of

thft working beams below, and through then» transn)it the power by means
of Other connectino; rods, to another cross head which is attached to the

cranks: thus giving rejrulur and continued m.otion to the entire machine.

The erales and boilers are arranged expressly for burning bituminous coal,

and her "bunkers" will <'ontain from 10 to 1-200 bushels.

The macrazine occupies all the after part of the hold, under the cabins of

the officers, and is in as secure a place as there is about the ship, being

below th«' reach of shot, and out of the way of fire.

The Minns is schooner rigged, and shows a clean deck fore and aft;

and were it not for her funnel and whfel.houses, would look like a large

schooner, as she has no guards or upper works of any kind. She is ex-

pected to mount ei^bteen pound carronadts and two mortars for shells in

case of a bo:Tibardment.

The part of the vessel forward of the engines is fitted as a mess room for

the " people," and is a very comfortable place, having shoit tables for (ach

mess projecting fronj the sides of the boat, and shelves and lockers in

abundance for accommodation of their traps. The main hold is underneath

the "peoplp'is" mess, and will contain abuadant room for stores for a lonif

cruiso

;^#
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