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GENERAL PRINCIPLES AMD INVESTIGATION OF FORMtJL.«:.

In making excavations through earth, it is customary to give some incli-

nation or slope to the sides of the cuts to prevent the banks from sliding in

and filling the roadway. The degree of inclination is always indicated by

the distance the slope recedes from a perpendicular in a height one.

Thus, if the deviation from the peroendieular is equal to the depth of the

cut, (or the inclination is 46°,) the side banksi are said to have a slope of 1,

or, as it is frequently expressed, of I to 1. If the deviation is ^ the depth,

the slope is j to 1.

In excavations through rock, or Tery hard day, a slope of § to 1 is gene-

rally used ; common earth stands at n slope qf 1 to I, hut very sandy soil

requires a slope of Ij to 1. The section ofjan embankment is precisely

similar to that of an excavation inverted, and therefore all the rules, formuIcB

and tables are alike applicable to both descriptions of work.

In embankments it is not considered prudent ever ta adopt a less slope dtan

1| to 1, unless the earth is supported by side Inralls.
'

In explaining the methods we use for the calculation- of the solid contents

of earth work, we shall first consider those caises where there is no slope in

the ground transversely, or at right angles to the direction of the centre line

of the road.

Let D be the depth of an ezcaratien at (my point,

B the width of the beae,

« the slope of the side banks or ^Ustance they recede from the

perpendicular in a height onti

Thaa B -f 2 w D = width of excavation on top,

B -{- "t D = average width,

and (B + m D) D = area of the cross sejction.

Hence if the depth were uniform throughout a length L the content would be

(B-f«iD)DL - - - - . (A)
From this expression the tables of average depths are calculated.

We will now suppose D and d to be ihe dqpths at the two extremities of

no. excavation, the suzfiu^ being nndersUxtd to vary uniformly between these
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points. Then the content of the included solid will be found by multiplying

the sum of the end areas and four times the area of a middle section by one-

sixth of the length. (See page 141 Bonnycastle Mensuration.)

The end areas are (B + in D) D,

and (B-\-md) d,

four times the area of middle section 2B(D-}- d) +ii»(D-f-d)*.

Hence the content is

'*^

j 3 B (D + <f) + tn D' 4- m d« + « (D + d)«
j
—

= J6B (D + ti) + 4mD« +4ot Dd-f 4m(i'' j-^, - -(B)

Now the content of a cut of an uniform depth throughout of J (D -|- d),

found by substituting \ (Xy -\- d) iox Tim equation (A) will be

^
B + lm(D+<;)

I

^ + ^XL
2

= J6B(D + d)+3»nD»-f6»7iDd-f3w<? l^
The difference between this content for the average depth of j (D-|- d),

and the content of a cut the depth of which is D at one end, and d at the

other, as given in formula (B,) is

(miy-2mDd+^d')^,

or (D-df— - - - (C)

It appears from this, that the correction to be added to the content obtained

from the average depth, varies as the square of the difference of the depths

at the two extremities of the excavation ; and that, therefore, if a table is cal-

culated expressing the values of equation (C) for different values of (D

—

d)

we can readily ascertain the content of any excavation, by addition of the

numbers taken from this table to the content found in the table of average

depths and corresponding to a depth of ^ (D -f- <i).

The tables numbered VII, XIV and XXI, and headed " Corrections for

Differences" are computed from formula (C), and adapted to this purpose.

It is customary with many engineers to multiply the half sum of the end

areas by the length for the content. The half sum of the end areas multi-

plied by the length is

{B D + B d -\- miy + m d') -

= 56B(D + <i)-f6mD» + 6TOd'|-2

from which deduct the true content as in equation (B), and there remains

(2iiiD^— 4j»Dd + 2«<i^) ^ = (D — ^i),*^. , ,

b will be perceived that the amount of error is exactly doable the whole
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" correction for difTerences." In a cut 100 feet long, 30 feet deep at one end,

and 3 feet at the other, having a slope of
1
J to 1, there would be an excess

in the return of work, thus estimated on this short distance, of 675 cubic

yards.
j

We will now consider those cases whcfe there is an inclination in the

natural surface of the ground in a direction iat right angles to the centre line

of the road.

riff. 1.

-y^

V
Let ABCDE(fig. I)bea transverse vertical section of an excavation,

where B C is the base, A B and C D the sloping sides, E F the centre cut-

ting, and A E D the natural surface. Draw L E M parallel to B C (cut-

ting the side slopes at L and M), and A G and D H perpendicular to it.

Since the area ABCD = LBCM-|-AEL— DEM,the content of a

priam whose base is A B C D, and length L, may be found by adding to

the content of the priam having the base L B C M, (which wilTbe^t^en

from the table of averages,) the difference of the prisms whose bases are the

triangles A E L and D E M respectively. But area AEL =iELxAG
andareaEDM = iEMxDH. Hence

^^~"^"
x E L x L is the

correction for the transverse slope, which mu^ be added to the average content

to give the true content of the solid whose s^tion is the figure A C. When
the depth of cutting at the points A and D has been ascertained, A G and

D H are known, being the difference of elevation of the points A and D
and the centre E. We may also remark that E L or £ M is equal to B F
-f- « X E F. Where the inclination of the ground is not very great, it will

be found sufficiently accurate for all purposes, and much more expeditions,

after having run the centre line to take the transverse slope in degrees right

aad left of the centre. Wm. J. Young, of Philadelphia, has made a very

neat little slope instrument expressly for this purpose.
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When the transverse slopes have been ascertained in degrees, the correc-

tions will be found by means of a table which will now be explained.

Produce A B, E F and D C until they meet in J. On E I lay off E t

= 1 and draw a t, t m parallel to A I and D I cutting A E, £ L, £ D and

E M in a, /, <2, and m ; and draw a g and d h perpendicular to G M.

Then the areas a t E, E <2 m are equal respectively to ^ a ^ x E t and \ d

A X £ fli, and are to be found under the head of greater and lesser are«9 in

tables XXIII, XXIV, XXV and XXVI, for every degree of slope from

1° upwards. In the same tables under the heads of greater and lesser

distances, will be found the values of a E, and E d also for every de-

gree.

Now, Ei(=l):EI:;Ea:EA = EaxEI
Ei :EI::Erf:ED = ErfxEI.

Hence the side distances E A and E D are found by multiplying E I by

the numbers in the table opposite the given slope and under the greater and

lesser distances.

Again, (E if (=!):(£ I)' ; . (E if ; (E L)' : : area / a E ; area L A E
= area/ a E x (E I)^

(E if : (E I)^ : : (E mf : (E M)» :: area E d m : area £ D M = area

Bdnx{E If.

Fig 2.
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Hence the true correction for a length L is (Z <x E — E i «) X E P x L.

Now, E P X L is the content of a square prism, whose base is E I, and

length L; and table XXII shows the content in cubic yards of prisms 100

feet long for square bases from I to 200 feet Hence the value ofE P X L
reduced to cubic yards may be taken from this table.

It will generally be found sufficiently accurate to consider the average

' slope in degrees as the uniform slope, and the average depth as the uniform

depth throughout the cut But as this is not always the case, it is desirable

to have a true expression for the correction where the depths of cutting (and

consequently the width on top) and the transverse slopes are variable. We
will then see how far a mean depth and slope may be used without introduc-

ing material errors into the results of our calculation.

Let ALE (Fig. 2) represent a vertical section of that part of an excava-

tion which rises above the centre E, A L being the sloping side of the cut,

and A E a section of the natural surface. Let A' L' E' be a similar and

parallel section situated at a distance E E' from the plane ALE. On E L
and E' L produced, let fall the perpendiculars A G and A' G'

;
produce E

E' and A A' to meet L L' produced in S and N and draw K N parallel to

E L or E' L.

Put E L = T, E' L' - T, A G = P, A' G' = P
E E' = z, E S = M and E K = M'.

Then E S : E S : : E L : E' L',
^

or MM— x::T:T' = T— %^.M
and E K : E' K ( : : L N : L' N ) : : A G : A' G',

that is M : M' — I : : P : P = P — ^'.
M

NowU>e.r»ALE=lTP=J^TP-I|^^-Il5+|££)
But if S = content of the solid E A' the differential of 2 S = 2 area A' L'

E xdz = TPd. —d. ^dz + -^^d..
Hence by integrating this equation we have

2M 2M^3MM
T X P z

Sabstituting for M and M' in this equation their values ~ and •

T — T P— P
and putting L for x we have

S - (2 T P +2 T' P ' + T' P -h T P) :^ - - (D)
1*

This is a general expression for the content of a solid bounded on two

sides by planes, and on the third by a warped surface.

If B C (fig 2) represents the base B, IF=^,EI=D-f-i^ = H
2 M 2 n
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and E' I' = H', then T - E L = ;n x H and T' = E' L' = m x H'. These

values of T and T' substituted in the last equation give us for the content

(2 H P + 2 H' F + H P + H P ) '^j

which is the excess in cutting caused by the slope of the ground rising aboTe

the centre line of the excavation
; and if H D and H' D' (fig. 2) be put = p

and p\ the deficiency caused by the slope falling below the centre will be

(2Hp + 2H>' + H> + Hp)^,
and the true correction is evidently equal to the difference of these ezprea-

sionn, or

|(2H + H')(P-;,) + (H + 2H')(P'-;,')| !y^ - (E).

Had we taken —-— in place of P and P', and - ~L for p and p', or
* 2

the mean of the perpendiculars P, p, P and p', the correction would hare

been

(H + H')(P-;p + P -p')^ . . . . F,

which if substracted from equation (E) leaves a second correction

(H-H)(P-7>-P -fp')^ - • - (G).

These are in a more convenient form than equation (E), as (G) may, when

of little importance, be omitted.

When P — p = F — p equation (E) becomes

(H + H)(P-p)^ (H).

When the depth is uniform but not the slope we hare

H{P-p + P'-p)-^ ----- (I).

And finally, when slope and depth are both uniform.

H(P-P)^ (K).

These expressions for " corrections for transverse slopes" are in the moA
convenient form, if the heights of the points A and D (figures 1 and 2) are

found without the use of the slope instrument, and they do not require the

nse of the tables.

, „ 2 AH 2aH ^ 2A H ^ , 2 a H' .

Let P = -__,p =__ , F= andp =—-—
,
(where A, a,m wt n M

A' and a are the areas A L E, E D M, A L' E' and E' U M' (fig. 2) when
H and H' are each = I) then expression (E) becomes

I
2 H» (A - a) + 2 H'« (A' - a) + H H' (A - a + A' - «')

|^

,

whidi, if we aMome the slope uniform throaghoot the excavation, beeomei
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|H' + H'* + (H + HT|(A-a + A'-a')^ - (L)

and this subtracted from the above equation leaves us a second correction

(W—n')(A — a— A' + a)^. - - - (M)

When the slope is uniform throughout, our expression becomes

JH« + H'^ + (H + HT
I

(A-a)^. - • - (N)

H 4- H'
But if we had taken the mean depih as the uniform depth we should

have had for the correction

(H + H')' (A - a)
^,

which subtracted from equation (N) leaves a remainder

(H-HT(A-a)^. - . . (O)

When the depth is uniform, but not the slope, we have

H'{A — a + A' — a')^. - - - (P)

And when the slope and depth are both tuiiform

H^ (A — a) L. (Q)

These expressions for'" corrections for transverse slopes" are useful when

the slopes are taken in degrees, and their values can readily be found by

means of the tables of areas and table XXII.
There is another method of calculating the contents of excavation and em-

bankment, which is more convenient when the slopes are very great and the

depths variable, which will now be explained.

In fig. 1, draw A O and D P parallel to B C, meeting I E and I E pro-

duced in O and P. Put E I = H, A O = W, and D P = w, and let the

corresponding dimensions of a parallel section situated at a distance L from

A D I be represented by H' W and to' respectively.

By substituting H and W for T and P, and H' and W for T' and F in

equation ( D), we have for the content of the solid included between A E I

and its corresponding section ^

(2 H W -f 2 H' W ' + H' W -f H W) ^,

and the content of the solid formed on D E I is

(2 H tr -H 2 H w' -f H' t» -f H w) ^.

From the sum of these contents subtract the content of the prism having tat

a base the triangle 6 C I and we have for the content of the solid formed

on A B C D

|(2H + H) (W + tr)-f (H-f 2H')(W' -f w) ^_?!i^. - (R)
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Lei Y, y and Y' y represent tho ratio of W. w, and W, «' to H and H
respectively on the values of W, w and W, v>' when H and H' are each =
1. Then by substitution the above equation for the content becomes

|2H'(Y + 3,) + 2H'^(Y'-fy') + HH'(Y + y+ Y'+y')|^-^-^

If we assume the slope as uniform we have for the content

^ff-f H- + (H + H'r| (Y+y+Y' + y)^-^, - (S)

which subtracted from the above equation leaves a remainder

(H^-H'»)(Y+y-Y'-y)^. - - (T)

When the transverse slope is constant the content is

|H» + H- + (H + HT^(Y + y)^-^. - - (V)

If the depth is uniform but not the slope the content is

lt^(Y+y + Y+y)\-^. - - (W)

When the slope and depth are both uniform

"'^ + '>'«-?^- - - - w
The values of Y y Y' and y' for every degree of slope from 1° upwards

are given in tables XXJII, XXIV, XXV and XXVI under the head of

greater and lesser horizontal distances and by means of these and table XXII
the values of these equations can easily be ascertained.

If there is no transverse slope we will have

I
2-—+

12 I'^^-T^- ' '
" '^^^

Hjere it may be observed that the value of —- m L is given in

the table of *' corrections for diflferences No. XIV * and that the other terms

of the equation are found in table XXI

L

Finally, if there is no slope and no variation in depth the equatioD becomes

U?mL— ^^. (Z)
m

Note. If H" or H'' is substituted for (H— H')», this remark will apply

to all the formulae in which L is divided by 12. The numbers in table XIV

are fj of those in table XXII. If « = ^ or = 1 J the expression ———-

m L will be found in table VII or XXI, but if m is any other number, Um
exprenkm must be fi>und in table XIV and multiplied by m.
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ON THE CALCULATION OF THE TABLES.

The labor of forming tables for calculating earth work may be very much

^bridged, by obtaining the first and second differences.

In any expression of the form a x -{• b 7? = n^ let z be increased by a

coolant quantity y and become x-j-j*, z + 2y, i-|-3y, z + ^y, ^.

:

then the successive values of n will be

a X -\- b :^

ax-\-ay + b7?-\-2bxy-\-b'f
ax-^2ay-j-bx' + 4bxy-{-4bi^
az+3ay-fAar' + 6Aiy + 9Ay»

ai-f-4ay + ft2r4-8Azy + 16 6y, etc.

Take the difference between each of these expressions and the following

oae, and we have

ay-}-2bxy-^by'
ay + 2bxy ^Sbf
ay-\-2bxy-\-bby'
a y + 2 b xy + T bf

These are called the first differences and the difference of these difieroicefi

2A»y
IS called the second difference

Hence commencing with the first of the first differences, the continued ad-

dition of the second diffencnce produces the several first diffferences, and these

added in order to the first value of n will give the successive values of it. If

the equation is of the form b x^ = n,OT a becomes 0, then the first difference

IB 2 b X y -r b y', and the second difference is 2 i y', as before found.

Let us apply this method to the calculation of the tables of contents for

average depths. The expression for the cotitent is (equa^on A)

(B + m D) D L = B L D + m L I>».

Hence if we suppose D to be increased constantly by a quantity cL, the

Ist first- diffierence, found by substituting D and d fjr x and y, and B L and

m L for a and b will be

{Bd-i-2mDd-\-m(P)'L,

and by a similar substitution we shall find for the second difference

Let it be required to calculate the contents answering to every foot in depth

for a length of 100 feet, base of 26 feet, and slope of } to I.

Here B = 25, L = 100, « = |, D = 1, and d= I, and since these quan-

tities are given in feet, our several results must be divided by 27 to reduce

ihem to cubic yards.

Now (B + « D) D L = ^-— = 94 444 = content for one foot

(B«i + 2i»Dd + «td')L = —^i^ = 98148 = Ist first difference;
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And 2 »t of L =
100

27
= 3-7037 = second diflference.

Hence the table will be calculated as exhibited below ; the first diflerences

being severally formed by addition of the second difference to the preceding

one, and the table of contents by the addition of the corresponding first dif-

ference to the preceding content

Firat Dif.

cub. yds.

Depth
feet.

1

2
3
4
5
6
7
8
9
10

96148
101852
106556
109529
112 963
116667
120 731

124074
11^7 778

Content,

cub. yds.

94444
192592
294444
400000
509 259
622^22
738880
859260
983 333
nil 111

Let us apply this method to the calculation of a table of corrections for

differences and in the equation (C) (D— d)* x -r-^ put D' for D — d and

let it be constantly increased by a given quantity d'. Then

(2 D' d' + d'^ -— = 1st fi^t difference,

d'^mh
_, X

and —-— = second difference.
6

If L = 100, U = I, d = 1, and iti = 1, the 1st first difference reduced to

cubic yards is -92593, and the second difference reduced also to cubic yaidi

is -61728. Hence the table will be calculated as follows

:

Di£ of depth
in feet

EMrrt dif.

cab. yds.

Correction

cab. yds,

1

2
3
4
5
6
7
8
9
10

^2593
154321
216049
277778
339606
401234
462963
624692
586420

-30664

1 23457
2 77778
403827
771606

11mil
1512346
1976306
2600000
30«64a0>

/
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For lb* Am«ic«n RaUroad Jonmal and Mechanics' Magazine.

BEAK MOUNTAIN RAILROAD.

Having completed the location of the Bear Mountain railroad, and the

work being now under contract, and in progress of coostruction, I have

thought that a statement of our operations thus far, and a brief description

of the general features of the road, might be interesting to the readers of the

Journal.

This road is intended for the transportation of the Bear valley coal from

the mines to the canal, and. as originally chartered, was to extend from

Rausch Gap, in Schuylkill county, through Lykens valley, to the head of

the Wiscinisco canal, (unfinished) nineteen miles above Dauphin. Previous

to my taking charge of the survey, some instrumental examinations had

been naadc to ascertain the feasibility and probable cost of the road ihrot^h

Lykens valley, and Irom these examinations, it was ascertained that a route

could be obtained through this valley, with grades either level or descending

from the mines to the canal, and with a maximum grade of 36 feet per

mile

The principal business which this road would probably transact, consists

in the transportation of coal and iion in one direction, and the great rivalry

now existing between the parties interested in the several coal regions, ren-

ders it necessary that the cost of this transportation should be as low as pos-

sible. In order to ascertain the practicability of obtaining a less objection-

able route for the road than the one originally contemplated through Lykens

valley, I was induced to give a most rigid and thorough examination to

the several valleys which head near the western extremity of this coal field;

and aajthe result of these examinations, we have adopted a route wholly dif-

ferent from the one originally contemplated, by which a saving of 14 miles

of transportation Ls effected, with a terinination at Dauphin, 19 miles lower

down on the canal, and but 8 miles above Harrisburgh. In addition to this

the road, as now located, has for its entire length (upwards of 30 miles) a

continuous descending grade of not less tkani6^, nor more than 17^ fett

per mile, with but two points on the line where the grade changes, and the

minimum radius of curvature is 1910 feet.

I am not aware that there is any railroad in the United States, or in the

world, which, either for the whole, or any considerable portion of its loagth,

is so admirably adapted for the cheap transportation of freight in one direc-

tion, and in &ct, as far as the grades of a railroad affect the cost of trans-

portation, I consider that our road is so located as to reduce this sum to a

minimum.

It is difficult to say what is the greatest load that a locomotive could take

down our rood, but the average loads of an engine will of course be limited

by the number or weight of empty cars with which it could return to the

mines, ascending a grade of 17| feet per mile.

It will readily be seen that our fiicilities for transacting a heavy freight

business are greater than upon any railroad yet constructed, and that for the
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peculiar kind of transportation, this road is over 40 per cent better than a

perfectly level road.

Our road has several other distinctive features ; and is, in many other re-

spects, of a most extraordinary character.

My business engagements at present, however, will not permit me to en-

ter more into detail ; but as soon as I have leisure, I shall be happy to fur-

nish the Journal with sketches and drawing^ of several of our works of art,

tog^er with a more full description of the road and machinery.

J. SPAULDmo,

Dauphin, April 18, 1844. ChiefEngineer B. M. Railroad.

COAL TRADE.

We have received a pamphlet of some 70 pages on the " Reading rail-

road company," by '* Examiner ;" being " a series of articles published in

the Pennsylvanian in January, February and March, 1844." The object is

to counteract the " incendiary publications" issued in 1839 and 18^, by the

Reading railroad company. The speedy downfall of this company is pre-

dicted with great confidence, and an elaborate demonstration is gone into^

one of the main arguments being the rapid wear of the iron rails, a sobject

on which much has been written for this Journal The pamphlet reiterates

the old story about the " refuse rails" of the South Carolina railway, which

has been positively contradicted by our correspondent ^ Q^" in whose state-

ments every confidence may be placed

There is quite enough of the " incendiary" spirit in both of these rirals

for the coal trade. If the capital of the railway be eight millions of dollars,

then will it require 1,380,000 tons, netting 60 cents per ton, to pay the nM>-

derate interest of 8 per eoit The Schuylkill and other works will otcomae

continue their contributions, and thus in order to make the Reading railway

a saccessful work the consumption most be doubled at once.

The tolls on the Schuylkill canal are now 36 cents per ton, or 3 Biills

per ton per mile ; the capital is about 3^ millions of dollars. To pay 8 per

cent on this sum, will require about 700,000 tons of coal per annum, ezchi-

sire of other sources of income. The Schuylkill canal carried last year

447,066 tons of coal, and " Examiaer" estimates " the coal business (rf' the

Schuylkill fieki in 1844" at 800,000 tons. (p. 60). This in little more thaa

enough for the canal, and only two-thirds of the quantity required by the

railroad.

The pamphlet of the Baltimore and Ohio railroad company, published in

this Journal, gives detailed estimates of the cost of transporting coal ; the

aggregate of all expenses being very nearly 0^ mills per ton per mile, ok-

clusire of interest They show that 1^ cent per ton per mile will yiekl a

&ir profit

On the 4N' hand, " Examiner," (p. 61) makes the following estimate for

the Reading railway, per ton per inile, descending, including taking back

the empty can.
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Locomotive po^er, ...... -439

MaiotenaDce of way, - - - '662

Maintenance of cars, ..-..- -4^

Miscellaneous charges, - - • - - -200

Total in cents, - - 1-739

This is very nearly twice the estimate of the Baltimore and Ohio cora-

panv, endorsed by Mr. Latrobe. As time will shortly demonstrate ^hich

is the more reasonable view, further speculation is at this time useless, and

we shall dismiss the subject after drawing attention to the following circum-

stance. In 1841 the Schuylkill canal brought down 584,000 tons, in 1843

only 447,058 tons which with the 220,015 tons per railroad, gives 676,073

tons from the " Schuylkill field" for that year. The railway was not doing

enough to have any influence on the trade till last fall, yet the receipts of the

canal fell from $575,000 in 1841 to $315,000 in 1842. The full price

might have been maintained till late in 1843, and it looks very much as if

the canal company to prevent the completion of the railway had litAndly

thrown away nearly half a million of dollars, which would have paid divi-

dends for 1842 and 1843, and left the company in a better state to compete

with the railway. Had those entrusted with the direction of these works

been actuated by the proper spirit, there could have been no difficulty in

making an arrangement which would have yielded a &ir profit to both.

However much the public may appear to gain from the sacrifices made to

injure each other, it entertains no other feeling than contempt for those who
thus squander large sums confided to them by others for the purpose of se-

curing fair dividends from undertakings calculated to advance the prosperity

of the country.

In a late number, the statement of the Delaware and Hudson canal com*

pany for 1842 was given, and we now give the statement of this flourishing

work for 1843

Statement of the butiness of the Dslaware and Hudson Canal Co. for 1843.

T* cokl on hftiH), Mmrch 1, 1843, •04.691 SOiBr mIc* of coal, •804,900 74
" Mininc coal, 107,6«2 93 ^ Canal and railrowl tolls, 30,996 83
" Railroad Uajiiporution and Tcpaits, U)3|808 02 " Intereit receiTMi, 83^1 41
" Fnigbl of coal to Rnndoat, 233J837 68 " Coal on ha^ 71^064 26
" Caoal repair* and tuperintendanca, 77,700 33
" Labor and exprnm at Roadont, 21,219 60
" buraat on tiut* «tock, 38^385 00
" Inteiast on company loan, S349 00

Eaau, »alarU» , corrwit aapenacs, ate, 93JB7 33
"* ' ^r- —
Balance, 196701 74

•930,90298

N«w Torh, Mardi 1, 1844. By balanca, •lat^UTt
Hence it will be seen that the cost of transporUtion on the 106 milw of

canal was $233,837, or 9^ mills per ton. per mile, and the total cost from
the mines, 126 miles, was 14^ mills per ton per mile. Deducting mining,
interest, rents, etc., and the total charge may be taken at $2 80 per ton, or
$-0822, or nearly 2| cents per ton per mile. The dividend amoimts to 87^
cents per ton, about 7 mills per ton per mile, or more than twice the gross

charges of the Schuylkill canal I

Lastly, it must be remembered that the railway, tlu>iigh only 16 mile*
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long, does one fourth of the work. The coal is mined on the west side ol

the mountains, and carried over the suminil lo the canal on the eastirn slope,

so that though only one-eighth of the entire line, it has to bear the brunt

of the fight. In fact this worK could scarcely exist without the railway,

though we believe that the Schuylkill canal is not equally dependent on that

mode of transportation.

The high rates of transportation—as cojipared with Philadelphia esti-

mates—which coal affords on the works of the Delaware and Hudson canal

company, show that that canal has peculiar advantages. The grand, the

vital advantage is, that the work is complete in itself The company owns

from the mines to the Hudson, and can now deliver coal at tide water on

that river as cheaply as it can be delivered in Philadelphia, if the Miners'

Jotrnal is correct in stating that the average cost of coal delivered in the

cars or boats at Pottsville is, on an average, $2 25 per ton. We believe

thait no red-ash coal can be reached by any cheaper route than via the Dela-

ware and Raritan canal, though the while-ash of the Wyoming field deli-

veried on the Hudson at $3 50 per ton, yields 10 per cent to the Delaware

and Hudson canal company Hence we conclude that no inconsiderable

part of the coal trade will be from the mines to the Hudson, though we

have no idea that the present trade of Philadelphia, or of the Delaware and

Hudson canal company, is to be diminished by new avenues skillfully pro-

jected, and destined to accommodate the increasing demand, and not merely

for the purpose of supplanting a useful flourishing work.

DtrrY ON RAILROAD IRON.

The Pottsville Miners' Journal has a long article on the iron trade, in

which the policy of keeping up the present duty of $25 per ton on railroad

iron is warmly advocated. It is said that this article can be produced here

for $55 per ton—but where? Can it be delivered in New York or Boston

for that price? It is too generally overlooked that railways are, in many

instances, more important to the manufacturer than any tariff The cost of

transportation of the materials, ore, coal, lime and manufactured article, is

one of the grand items, and many works now abandoned would be in flour-

ishing operation if they had a cheap communication, open throughout the

year with the nea board. The immense capital required for the manuiactare

of railway iron, the uncertainty of the demand, and the very low profit it

can afford under this branch of the iron trade the least desirable of all to the

American iron master, as well as the very last in which faejshould engage

By means of railways establish the iron trade in all its most profitable

branches, and then, when no other iron is imported, impose any duty on rail-

road iron which may appear at that time judicious ; but do not now cripple

the rising energies of this best friend of the farmer and manufacturer for the

purpose of inducing enterpriziog men to embark in the least profitable and

most uncertain branch of the trade, while such enormous quantities of iron

are imported for the common purposes of life.
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THE SCREW PEOFELLER—STEAM NAVIGATION.

At the last meeting of the Liverpool Polytechnic society, the president,

John Grantham, Esq.j £. C, in the course of his annual address, said, that

finding he had but few observations to make on the state and prospects of

the society—so even had been the tenor of its way through all the changing
scenes of the times—he should introduce to their notice a topic of public in-

terest, suited to the character of their meetings ; the subject he alluded to was
the present state of steam navigation. After some introductory observations,

as to the failure of the science Is a profitable mechanical speculation, he
called their attention to the screw propeller, as a substitute for paddle wheels

—an improvement which he had great hopes would do much to place steam
navigation on a firmer foundation. Several short notices of the screw pro-

peller had appeared in scientific publications, [See Mining Journal of the

28th October, for a detailed description, with diagram,] but they were very

imperfect, and little could be gleaned from them. It had, however, been re-

ferred to more satisfactorily, in a paper written by Mr. Elijah Gralloway, the

patentee of paddle wheels, in an appendix to Tredgpld's work on the steam
engine. But the author had not formed a decided opinion on the question,

and did not establish its superiority. The French claimed to be the original

inventors of the screw propeller, and few would dispute with them the honor
on this point—though they also claimed the steam engine, which was due to

the English. The lecturer here referred to a French paper detailing the

performances of the French war steamer Napoleon, which were certainly

satisfactory ; and next noticed a number of instances in which the screw had
been employed, even from the year 1699. It was also tried by different

Krties in 1743 and 1763. In 1802, the Doncaster transport, which had
sn becalmed, was worked into harbor at Malta, at the rate of one and a

half mile per hour, by eight men at a spell. She went seven leagues with,

a screw, and the parties seemed to have contemplated every kind of propeller

since patented by others. In 1825, the screw was applied to a vessel in the

Thames. In 1828, a patent was taken out for a screw by Mr. Chas. Cum-
merow. In 1832, M. Sauvage also applied it. In the same year, Mr.
Woodcroft, of Manchester, took out his patent ; in 1836, Mr. Smith his

;

and in 1838, Mr. Ericsson also obtained one. Cummerow's and Smith's

were much alike. Mr. Grantham then explained the principle of the screw,

or inclined plane, and its advantages over the paddle wheel, assuming for

argument sake, that simply as a propeller, there was no preference to be

given to cither. He referred to cross sections of two vessels of the same
dimensions, one with the paddles, and the other with the screw ; also to lon-

gitudinal sections of the same. By pointing to this, he clearly showed the

several advantages of screw vessels. There were several kinds of screw
propellers, but the principle was the same in all—an inclined plane turned

round a spindle, or cylinder. This he showed by wrapping a piece of paper
in the form of a right angled triangle round a roller ; and the hypothenuse,

or slanting edge, of the paper, described the worm of the screw, which
might be made of any pitch. And if a screw were made to revolve in a
soIkI, by giving it one revolution, it would move forward or backward, a
distance equal to the pitch. There might be several threads in the same
screw, but although this constituted a difference in form, the principle re-

mained unaltered. Mr. Smith's first experiments were made with a single

thread, or incline, wound round an axis, making an entire revolution, and
presenting to the eye, when looking in the direction of the axis, the form of
a complete disk. Ericsson's and others consisted of a short portion of the

screw, wiih many threads, or inclines, in some cases appearing to the eye,
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when placed in the direction of the axis, as a complete disk. (He here de-

scribed the number of blades on the screw, and how they were formed.]

Woodcroft, who obtained his patent in 1832, adopted a slightly different sys-

tem. Instead of the thread beinj uniform, and the incline the same at all

points, he proposes an increasing- pitch at ihe after end. His object would
be understood by considering a fish's tail, more particularly that of the eel.

In the evolutions made by its body and tail, they each continued to increase

;

and, consequently, the rapidity with which it struck the water increased also,

and compensated for the loss of effect occasioned to the tail by the motion

igiven to the \vater by the body. In like manner, by giving this constantly

^increasing angle to the screw, the same resuh would follow. This he, Mr.
Orantham, conceived to be a very beautiful modification of the original screw
propeller. The principle did not escape the attention of others ; and it was
to be regretted that it had not been tried earlier and made known. He had
alluded to the plans of Messrs Smith, Ericsson and Woodcruft, to the first*

two as being best known, and because he believed the award of superiority,

was, by almost common consent, given to it. Mr. Smith was the originator

of a company that built the Archimedes—a vessel that circumnavigated Eng-
land, and performed other long voyages. She first drew public attention to

the subject. Great credit was due to that spirited company, and to Mr. Smith,

for these experiments, which were conducted on a liberal scale; but this was
not the first vessel that had been propelled by a screw. Ericsson had pre-

viously done much, and displayed great originality of thought The form
of his propeller, although not the subject of this patent, had never yet been
surpa.ssed, and it required only the elongated pitch to make it the most effi-

cient yet constructed. He, the lecturer, was influenced by this opinion, when
recently called upon to construct the small vessel called the Liverpool Screie,

which had been at work on the Mersey. He had taken care net to infringe

any patent on the screw he adopted, and was surprised to find, on looking

over the list, that these valuable plans have been overlooked. Several ex-

periments had been made by Messrs. Brunei, Claxton and (Juppy at Bristol,

under the superintendance of the latter, upon various forms of screw in the

Archimedes. In these some curious facta were observed, and it was then

suggested that it was possible to propel a vessel faster by the screw, than the

screw itself would have gone, had it worked in a solid medium. He at first

conceived that there was an error in the calculations, but subsequent obaer-

Tation induced him to believ^ it possible to obtain such a result, and that all

vessels having the screw io the dead wood, or run, have a tendency to go
faster than the theoretical calculation wquld lead us to expect—though if t£tt

tendency were increased, it would be at a loss of power. He accounted for it

by the manner in which water fell into the vacancy left as the vessel passed

onward. A similar operation might be observed in watching the eddy form-

ed by the pier of a bridge, in which case the body was stationary, and the

water moved, but their relative positions were the same in both. The con-

clusion, therefore, was, that though the relative effect between the screw and
the vessel appeared to be favorable, yet that being obtained at a great sacri-

fice of power, such a result might arise from defects in the form of the vea-

sel, and was, therefore, no good indication, and that the utmost efficiency

would be obtained, when the speed of the screw was from one-fifteenth to

one-twentieth part greater than that of the vessel. The lecturer then noticed

some of the most remarkable screw vessels that had yet appeared, and the

forms of the propellers employed, and consklcred the difficulties that opposed

the general introduction of the screw, and showed that some of the objections

to it lin^grotmdless. He showed, by diagrams of two vessels of equal size,
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that where paddle wheel vessels could not easily have any beams over the

engine room, on the plane of the lower deck, as the engine, etc., rose to the

deck above, beams mip^hi be introduced in screw vessels at that point, not

only g^reatly strengthening the vessel where she most wanted it, but admitr

ing of a ck-ar range of saloons, or cabins, fore and aft, with little or no in-

terruption.

A sliort, interesting discussion took place, in the course of which the cbair^

man ably and convincingly replied to the questions propounded, on ihe sap-

post-d lateral pressure of the screw.

—

Mining JournaL

COST OF TRANSFORTATION ON aAXUlOADS.

The cost of transportation on railways is the most important engineering

topic at this time before the public. Hence every circumstance in any way
elucidating the subject, even in a very small degree, is worthy of attention.

In 1843, the freight on the Western railroad was equal to 60,350 tons carried

166 miles, or 9,414^621 tons carried one mile, the average load being 47f
tons per train, nelt. The passenger trains ran 216,139 miles, the merchan-

dize trains 197,603 miles, mi^scellaneous trains 27,866, in all 441,608 miles.

The total cost was^283,826 43, or 64^ cents per mile run. If we assume

the cost of all the trains to be equal, this would give 1-34 cents per ton per

mile with trains averaging about half the power of the engines, and overcom-

ing grades of 84 feet oer mile, at an average velocity of 15 miles per hour.

With a speed of" 8 miles per hour, and grades of from 35 to 40 feet per mile,

twice the load would be taken without syiy additional expense than the load-

ing, unloading and wear of cars, say 3 mills per ton per mile, making the

total cost 96 mills per ton per mile, exclusive of renewal of track. If the en-

gine can take 150 tons, all expenses including repairs and renewals would

not exceed one cent per ton per mile, which is about the estimate of the Bal-

timore and Ohio railroad company as given in our last number. Ajb the

cost of the freight trains is not given separately, we have assumed the cost to

be equal.

The receipts for merchandize were $275,606 19, or $4 57 per Urn, or

$-0299, say 3 cents per ton per mile, and this ** exceeded the entire expense

of conducting the business of the road." The total amount paid for trans-

portation on the Erie canal is estimated at from 4} to 5 millions of dollars

for carrying nearly 400,000 tons a distance of 363 miles. This gives very

nearly 3 eenU per ton (of 2000 pounds) per mile. Again, the statement of

the Delaware and H.idson canal company gave 2^ c6nts per ton per mile

as the amount received in 1843. Could the Western railroad run with full

trains at a low rate of speed, and be sure of 200,000 ions of freight per an-

num, if does appear to us that it could carry quite as cheaply as any canal

in the State of New York, supposing both to yield not less than 8 per cent

on their capital. Where dividends are passed by, as on the public, and, we
are sorry to say, on some of the private works of Pennsylvania, they can

of course carry more cheaply than those who do not choose '* to work for

nothing and find themselves."
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SPA&K A&RESTEK.

We have in our office a very neat model of Messrs. French and Baird's

Fig. 1. patent " Spark Arrester." In the accompa-

nying wood cut, (fig. 1,) is a vertical sectitm

through the axis, in which P is the smoke-

pipe, from which the steam and the sparks

pass through the " volutes" v, (figs. 1 and 2)

into the chamber C, in the manner represented

by the arrows. The centrifugal force gene

rated by the "volutes," forces the sparks

against the outer side of the chamber C, in

which are numerous openings o, through

which they (all down between the smoke-

pipe and the outer casing. The steam escapes

through the perforated plates d, which, from

their arrangement present a very large sur-

face for that object The peculiarities of this

arrangement are the application of the centri-

fugal force as above described, and the mode of increasing the surface of the

wire^Ioth, or perforated sheets of metal, without increasing the diameter of

Fig. 2. the pipe, by means of joioihg the rings at

their upper and lower edges alternately, as

seen in fig. 1, d.

It has been ih use for some time on the

Georgia, Philadelphia, Oermantown and

Norristown, Wilmington and Baltimore, Lex*

ington and Ohio railways, and we have seen

flattering testimonials from the superinten-

dants of all these works. The very beat

workmanship is indispensable; and experi-

ence has shown that certain parts require the

material to be of peculiar strength and quality. When in perfect order, it

has been stated to us, that, in nmning in the night, there is scarcely ever a

spark to be seen.
'^

<

The cut gives only a general idea of the " modus operandi," and nume-

rous views and sections would be necessary to give a working plan. Messn.

French and Baird are established jn Philadelphia.

KAILWAT COMHimiCATION THROUOH FKANCE.

We find in the April number of the " London Polytecnic Magazine and

Journal of Science," the following article in relation to railways in France,

by William Bridges.

On the 37th of December, 1841, after two years of legislative talk in the
French chambers, in the course of which, sometimes the principle of leaving
everything to private enterprise, sometimes the necessity of government con-
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trol and supervision, sometimes the advantages of both methods was insisted

on, discussed and negatived, the speech of the French king led France to

expect that something would finally be done to put France, as respects rail-

way communication, on a level with the rest of Europe. And it was full

time ' Belfrium had already completed 80 leagues ; Germany 180 ; England
1400 miles

; France nothing. And even in April, 1842, it is stated in part

IV of the commercial tariffs and regulations, presented to the British par-

liament, that French railroad communication embraced a very bad line from
St. Etienne to Lyons, one from Paris to St. Germain, and two from Paris to

Versailles. In the royal speech referred to, several important lines were
announced as under consideration ; among others, a line connecting Paris

with Lille and Calais. It was fairly anticipated that such a line, forming a
connecting link not only bet^veen Paris and London, but also between Eng-
land and Belgium by way of Lille, and by means of the Belgian railways,

with the Rhine, would be most valuable to English interests
;
while another

proposed to Lyons would facilitate the overland passage to the east, as this

one to Berlin and the north of Europe.

A few months after the announcement by the king of the intention on the

part of government to bring in a measure for the encouragement of railway

undertakings, a bill was submitted, and after some discussion became law on

the 11th of June, 1842. By this law it was resolved to establish a national

system of railways, to unite France with Belgium, England, Germany, the

Mediterranean and Spain ; and to give a stimulus to internal traffic. The
mode proposed to give effect to these objects was one unsuitable, perhaps, to

the English commercial spirit, but rendered absolutely necessary in France,

from the difficulties which had been experienced, and the fearful jobbing

which had taken place in the prosecution of the few private railway specu-

lations which had been already entered into. The French government, see-

ing that hitherto a few great millionaires had engrossed every undertaking

of this character, undertook now to provide the land, and execute all the

earth works, tunnels, bridges, etc. ; the portion left to private enterprize be-

ing less precarious, extending only to the laying on of the ballast, the for-

mation of the permanent way, with the supply of locomotive power, car-

riages and material for working. The valuation of all lands for which
compensation was required was to be left to a jury ; a most wise regulation,

and one which this country would do well to imitate. One-third of this com-
pensation was to be borne by the State, the remainder by the departments

and parishes whose interests were affected by the line.

Under this law a very important line has been completed to Rouen, and
is now in further progress towards Havre

;
so that y^e may speedily expect

to be put within a twelve hours' journey to Paris. We perceive now that

an extension of the line eastward is in contemplation, to the very banks of

the Rhine, to connect London, Havre, Paris and Strasburg ; and as the last

of these cities forming the terminus of a direct line across the richest and
most industrious districts of France, is also the intended point of convergence

for all the national railroads of Germany, the national and international

benefits of such a line can hardly be over estimated. The distance from
Havre to Paris is 144 miles, from Paris to Strasburg 286 miles, almost ex-

actly double ; the aggregate length of the journey is therefore 430 miles,

one railway hour further than from London to Edinburgh. To traverse

this route under present means of intercommunication, to transport the wines
' and grain and innumerable h^ds of La Brie and the Moselle, or the pro-

duce of the growing factories of Alsace, the continental Lancashire, betweea

C and among the various to^vns and cities of Paris and Strasburg, Chateau
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Thierry, Nancy and the Talle3rs of the Mame and the Sarerne, is a work,
which, to the Englishman, accustomed to the comfort and expedition of bis

Qreat Westerns and Midland Counties, and other railway facilities, would be
appalling- enough, considering that the actual traffic extends to upwards of

100,000 French tons per annum, and an aggregate of 200,000 pftssengen

via Strasburg to and fpMQ the Germanic provinces.

The country, commencing at the Strasburg end of this great " thoroug-

finre," is the continental United States—the provinces of Zollrerein, contain*

ing nearly 30,000,000 of inhabitants, and nearly 200,000 square miles of

fertile territory. The high duties of that league—or rather its vexatious and
unequal duties—that on cotton alone varying from 3 to 120 per cent on the

value, being levied on the same principle as that upon tea in England, &Tor-
ing the rich at the expense of the poorer classes, taken in conjunction with

our restrictive commercial policy, have had the effect of imduly diverting

capital in an agricultural country to commercial and manufacturing enter-

prize ; the factories of Baden, now 300 in number, more than doubled in

the course of seven or eight years, w^hile the Saxon spinning establishments

and stocking frames advanced more rapidly in three years towards 1840,

than in thirty years previous. Seeing that England now sends 100,000
cwts. of cotton wool to this wool growing country, we may be convinced

that there is something ''rotten in the State of Denmark," which, perhaps,

is to be corrected more by such facilitation of social intercourse as we here

discuss, than by a modification of our tarifis. At the Leipsic fair, at least,

we know that the market is inundate with smuggled English manu&ctures.

A new fecility to smuggling will lead to such measures of policy as will

substitute honest and open national traffic for contraband dealmg. It is in

this manner that the nealtby interchange of the agricultural products of

France and Germany and the manufactures of England will alone be re-

stored ; or if it is now too late to look to the German States for a market for

our cottons and calicos, let us even, if we can transport nothing else, be glad

to find a ready and ever open conveyance for our machinery to supply the

looms of Alsace, and the spinning establishments of Prussia.

^ SHIP CANAL.

Through the politeness of Col. Abert, of the bureau of topographical en-

gineers, Washington, who will please accept our thanks, we have received

several reports ; and, among others, one in relation to the construction of a

ship canal around the falls of St Mary, in Michigan, which we give entire,

except the |nap.

Report of the ieeretary of war^ tommunicating an estimate of the cort of
constructing a ship canal round the falls of St. Mary.

War Department, Jan. 4, 1844.

But : In pursuance of the resolution of the Senate passed on the 27th nk,
I transmit, herewith, a report from the bureau of topographical engineers,

with an estimate of the cost of connecting lakes Huron and Superior by
means of a canal round the fiills of St. Mary, adapted to navigation by steam
vessels.

As the resolution calls for any estimates of the cost of this work in the

possession of the department, the colonel of the corps of topographical en-

Seers has given the plan and estimate of Mr. Almy, made m 1837, for the

cription of canal therein contemplated But, deeming the resolution to

look to a canal of larger dimensions, he has added his own plan and estimate
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for a canal " adapted to navigation by steam vessels," based on the best in-

formation, which he could obtain in relation to the subject.

Very respectfully, your obedient servant,

J. M. Porter.
Hon. W. P. Manguh, President of the Senate.

Bureau of Topographical Engineers.

Washington. Jan. 3, 1844

Sir : In obedience to your direction, I have the honor to submit an esti-

mate for a canal, "connecting lake Huron and lake Supjerior, adapted to na-

vigation by steam vessels," called for by a resolution t>{ the Senate of the

27th instant

As there has never been a survey of that locality for such a purpose by
this office, I am without those elements for an estimate upon which the office

usually relies.

In the absence of such information, resort has been had to a survey made
by Mr. J. Almy, in 1837. Mr. Almy was an engineer in the employ of the

State of Michig'an. Also, in anticipation that information of the kind now
called for would probably be required during the present session, a letter was
addressed to Capt. Johnston, at Fort Brady, in July last, proposing certain

queries having reference to this canal, which he was desired to have inves-

tigated and answered. His answer of last September is hereto annexed, to-

gether with the information asked for, which was collected with much care

by Lieut Handy, of the 5th infantry.

This information, together with the survey of Mr. Almy, will enable me
to submit an estimate upon which reliance may be placed.

Mr. Almy's survey, report and estimate are hereto annexed. His estimate

amounts to 8112,544, which would probably be sufficient for the constmc-
tioD of a canal of the kind and dimensions contemplated in his report

But the resolution of the Senate contemplates a canal " adapted to bavlga-

tioa by steam vessels." A canal for such a purpose involves considerations

that will much enhance the cost beyond the estimate of Mr. Almy. The
government steamer, Michigan is 167 feet long, 47 feet wide, draws 8 feet

water, and is of 600 tons burden. Freight vessels of these dimensions would
draw more water, as they are generally more heavily laden ; and, from the

best information I have been able to collect, a draught of ten feet is the least

which can with safety be adopted for the largest class of lake steamers. Nor
can less than two feet of water below the bottom of the boat be adopted for

the canal. These dimensions give data for the size of the canal and of the

locks, viz : for the canal, 100 feet wide and 12 feet deep ; for the locks, 200
feet long and 50 feet wide.

The difference of level (according to the survey) between lake Superior
and lake Huron is about 21 feet, which is supposed to divide into three lifts.

The locks should be collected together at the lower end, in steps, withoot in*

tervening basins, as exhibited in red lines upon the plan, and should be in

double sets ; one set for the ascending and one for the descending trade The
towing path to be three feet above the water line, and where this path is

upon the embankment it should be twelve fe^ wide ; the berm upon the op-

posite side to be six feet wide ; the canal to be without lateral slope, but to

have the same width, except as to batter of side walls, at bottom as at the

water surface ; the sides of the canal to be maintained or reveted with dry
stone walls. The dry masonry of these walls to be three feet wide at top,

and five Ajet wide at bottom ; but where the excavation exhibits a sufficiently

firm rock &cing, these dimensions may be redooed. The eztenaioa of the
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work into lake Superior will have to be abont 800 feet, before a nifficient

depth is obtained, and there will probably have to be some excavation under

water at *he lower end of the canal, although the profile of Mr. Almy does

not exhibit its necessity.

The total length of the canal line from water to water, exclusive of the

extension of work into the lake, is about 4,400 feet, throughout a part of

which an embankment will have to be raised, as exhibited in the profile. A
Eier to protect the entrance, of the canal, supplied with belaying posts, will

ave to be extended for about 800 feet into lake Superior, upon the southern

side of the canal.

As lake Superior has, from various causes, adifTerence in i's level of about

four feet, it will be necessary to construct a guard lock at the junction of the

canal with that lake ; and, also, in order that the water may be oci'asionally

shut off for purposes of cleaning and repairing the canal. And in cons*;-

quence of variations of level in the water below the falls, the last set of locks

in the series at the lower end of the canal may have in their construction lo

embrace the considerations due to lift and guard locks.

The prices for the excavation are taken from Mr. Almy's estimate ; those

for the embankment and dry walling fiom data in this office ;
those for the

locks from a report of CapL Williams for a canal to overcome the falls at

Niagara, as it is not supposed that works of this kind can be done for less at

Sl Mary's than at Niagara.

The difference between the estimates (that of Mr. Almy and that now sub-

mitted) arises principally from diflerencis of diiiicnsions in the two plans,

and from those considerations which belong to a canal adapted to steam na-

vigation, and to the active trade which the canal will have to accommodate.

In works of this kind we should avoid the mistake committed at Louis-

ville, which already, in the judgment of so many, renders the construction

of a second canal at that locality necessary.

The cost of constructing this canal would bo very much reduced if the U.
States troops were employed upon it. A detachment of about five hundred

men would accomplish the object by the usual roster df tails, and the diffe-

rence of cost would be in the difference between the usual price of labor,

and the allowance of 16 cents per dify to the soldier whtn so employed.

The employment of the army upon such works, in times of peace, is cus-

tomary witb all other nations, ana I can see no sound objection to the adop
tion of the practice in our service. Such occupation is no injury to the dis-

cipline, while it preserves the bodily heahh and mental vigor of the men,
and increases their efficiency and usefulness for their ordinary duties. These
considerations are, however, not involved in the estimate.

e:^imate.

Ghiard lock at lake Superior, • 8*37,897 00
For cutting 18,500 cubic yards of rock under water, at 81 50 per yard, :27,750 00
For cuuing 89,920 cubic jrarda of rock, at 81 per yard, - 89,920 00
For excavating 8,647 cubic yards of sandy loam and vegetable mould on top

of the rock, at 00 cents per yard, - - 1,729 40
Da do. Il3,607c^ds. loam, gravel, vegetable mouki, etc., iu25cu. per yd., 28,401 75
For embanking 15,600 cubic yaraa, at 12 cents per yard, - 1,873 00
For 11,555 cubic yards of dry masonry wail, at 82 per yard, 23,110 00
For three double locks, at 866,715 each, - - 200,145 00
For ft pier 800 feet long and 12 feet wide, - 12,000 00
Cootiiigeaciea, 10 per cent, ' '^ ' ' 41,883 61

Total, - * - - 4M,107 66

Respectfully submitted by, sir, your ob't. serv't, J. J. Abbrt,
Col. Corps Topographical Engineers.

Hod. J. M. Porter, Secretary of War.
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Fort Brady, Michigan, Sept. 29, 1843.

Sir : I have the honor to enclose, herewith, answers to your queries of

July 26th.

The necessary examinations have been made by Lieutenant Handy, 6th

infantry.

As far as I can judge, having been over part of the ground, and from re-

ports of others, I think he is as correct as he assumes to be ; wanting, as he

< mentions, instruments necessary to exactness.

Permit me to add, that Lieut. Handy, besides willingly undertaking this

duty, has, I think, shown both diligence and skill in the performance of it

I am, sir, with respect, your obedient servant, A. Johnston,

Capt. 5th Infantry, commanding Fort Brady.

Col. Abert, Chief Topographical Engineer, Washington.

' Fort Brady, Michigan, Sept. 8, 1843.

Sir : In conformity with instriictions contained in your letter of July 25th,

requesting information in reference to the practicability of a canal route in

the vicinity of the Saut de Ste. Marie, Michigan, I have the honor to lay

before you the result of my observations, having been detailed for this duty

by Capt Johnston, commanding Fort Brady. You desire to know,

Ist " What kind of soil does the projected canal pass over?"

From the upper or western extremity of the canal line to the mill race,

(a distance equal to about half of its length,) the soil consists of vegetable

mould, underlaid by a bed of red sandstone rock, of a very soft nature, and
very thinly stratifiexl—the stmta, in many instances, not exceeding an^inch

in thickness. The adhesion between the strata, in many places along the

canal line, is so slight that they can be easily removed with the hand. From
the mill race to the lower or eastern extremity of the line, the soil consists

generally of sand and loam, interspersed with bisulders of granite, gneiss, etc.,

varying in size from two to four feet diameter. Most of these boulders are

of a very good material for building, and would be serviceable in the con-

struction of locks, etc. In many places along the line, the soil is of a yery
permeable nature, so much so, that upon breaking ground, the water makes
rapidly.

-^ ad. " Is the rock near the surface, or what distance from the surface, ge-

nerally, in the extent of the line?"

The average depth of the rock below the surface, for the distance above
mentioned, is about one fbot In some places, it is only six inches ; in others,

more than five feet below it—the strata dipping in a direction parallel to the

line of the canal.

3d. " What is the depth of the water near the shore, at each end of the

canal line, and what distance from the shore before a depth of fifteen feet is

attained?"

The average depth of water at the lower end of the line, for a distance of
about 60 feet from the shore, is 2J feet, when it suddenly deepens to 6 or 8
feet The shortest distance from the shore at which a depth of 15 feet is at-

tained, is 62 yards. At the upper end ofthe line, the average depth of water

is from 2^ to 4 feet. To attam a depth of 15 feet, it is necessary to go about

286 yards from the shore, in a line forming an angle of about forty degrees

with the canal line. Following the direct line of the canal, it would l^ ne-

cessary to proceed up the river several miles before a depth of 15 feet could

be attained, for the water continues at a uniform depth of about one &thom
for a very considerable distance along the American side of the river, so that

it is necessary to proceed out some distance in a direction at right angles with

^
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the line of the shore to strike the channel. Upon reaching the channel, the

water suddenly deepens to several fathoms ; the hod of the river, at thia point,

sloping off very abruptly, at an angle of about 30 degrees.

6th. " Is the bottom at both ends mud or rock ?"

The bottom at the lower end of the line consists generally of snnd, under-

laid by a stratum of hard clay, with here and there a bed of sandstone rock

of trifling extent

At the upper end the bottom consists of an extended bed of sandstone rock
;

being a continuation of the bed before described as underlaying the canal line

for about half of its extent. This rock extends to a distance of several bon>

dred feet from the shore, and is overlaid by a stratum of sand, averaging

about one foot and a half in thickness.

6lh. " Are there any shoal places below Fort Brady sufficient to obstruct

first class lake steamers, in a passage up to near the lower end of the canal ?"

About 20 miles below Fort Brady, at a widening of the river known as

lake George, there is a bar of very hard clay, underlaid by a substance re-

sembling quicksand in its properties. As this bar extends coinphtely acroes

the lake, all vessels navigating the river are compelled to pass over it. The
depth of water upon it is very variable ; sometimes exceeding nine feet, and
sometimes, though rarely, not exceeding si.x. The average depth may be

laid down at seven feet It has frequ<ntly been crossed by the largest class

of'steamers at present navigating the lakcsX This i:s ih<' only obsuuction of

importance between Fort Brady and the mouth of the river, though the

^channel is very winding, rendering the navigation rather intricate.

It would perhaps be as well to state that the water in the St. Mary's river

is much higher at some seasons than at others ; and it is at pr>'S< nt higher,

by upwards of two feet, than it has been for some years past. In ascertain-

ing the distance to which it is necessary to go from each end of the canal

for a depth of fifteen feet, I have therefore mode some allowance for this un-

usual rise of the water.

I would also remark, that owing to a want of proper instruments, my ob-

servations, respecting distances, etc., are not made with that accuracy with

which I should otherwise have been enabled to make them Miut 1 trust they

will prove sufficiently accurate for all practical purposesr^^

I have the honor to be, very respct.'y, your ob't serv't, J. O Handt,
Brevet 2d Lieut, bth Infantry.

Col. J. J. Abert, Chief of the Topographical Bureau.

Septtmber, 1837.

Sir: In pursuance of my appointment from you as engineer, and in pur-

suance of an act of the legislature, I have the honor to transmit, herewith,

the survey and estimate of the expense of constructing a ship canal around
the falls of St. Mary ; also, maps and profiles showing the location of tb«

proposed line of canal, together with the depth, quantity and quality of the

excavation.

Having had the hopor of being one of a special committee to whom was
submitted for consideration, at the last session of the legislature, the project

of imiting the water of lake Superior with lake Huron by a ship canal, and
having been also identifiied with all the subsequent proceedings as the friend

and advocate of the proposed work, yet I hope that neither of these circum-
stances has had any mfluence with me in making up and presenting a more
&vorable report than is warranted from a careful survey aad examination of

the proposea line of communication.

I do not deem it necessary, before entering into a topographical description
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of the country in the immediate vicinity of the proposed improvement, al-

though it inipht not be out of place, neither is there required at the hands
of the engint er, any speculations or statements in regard to what would be
the efltct on commercial operations by removing the barrier to navigation

between lakes Huron and Superior.

If, however, any information on this subject should be deemed indispensa-

ble, there uie sources from which, I apprehend, the most convincing and sa-

tisiieictory evidence can be obtained of the importance and utility of the work
in question.

By reference to the map and profile of the canal proposed, it will be per-

ceived tliai no difficulties of a serious nature interpose or are to be appre-

hended in the event of its construction. Even that portion of the line where
rock is indicated will not, owing to its peculiar quality and position, require

blasting.

The total length of the proposed canal, from the deep water at the head
of the falls to its lertnmation at the foot, is 4,560 feet ; and the portion which
may be estiuiaicd the most difficult and expensive to excavate, embraces a
distance of alxiut 700 feet, from the head of the canal to the deep water in

the river
; y i, in the excavation of this part of the work, no very extraordi-

nary expense will be involved.

As the project under contemplation comprehends a ship canal, it becomes
necessary to define the capacity and dimensions and proportions of both ca-

nal and locks, as I believe will accommodate the larger class of sail vessels

now used on any of our lakes, and for whose accommodation and use I make
no doubt this work was originally designed and projected. I would, how-
ever, remark that the only part of the work where the expense would be in-

credBed by constructing the same to accommodate the largest class of steam-

boats, will consist in the increased magnitude of the locks, which, on inves*

ligation, will be found no small item.

The dimensions of the canal and locks, and upon which the dimensions'

have been based, are as follows : all that portion of the line where the pro*

file indicates rock, I propose to execute by a cat affording a width of 75 feet

on the surface of the water, with 10 feet depth, giving the side a slope corres-

ponding to a bottom of 50 feet. The residue of the canal, not occupied by
mt locks, will have a width on the sur&ce of the water of 100 feet.

To the locks I propose to give the folbwing dimensions and proportions,

Tiz : 100 feet in the clear for length, and 32 feet for width ; and as the whole
amoiuit of fall to be overcome by lockage is 18 feet, I have deemed it pru-

dent, on the ground of avoiding great bydraulic pressure on the side walls

and gates, to divide the same into three bfis of six feci each.

In regard to the facilities afforded for the construction of such parts of tbe
works as may require the use of stone, I wotild remark that nature seems
to have left no room for complaint The sur&ce of the ground immediately

on a line with the proposed work, and where it becomes necessary to locate

die lockt!, is covered with large detached masses of granite, of sufficient

iaa«nitude for lock stone. And we shall duly appreciate the advantages

and conveniences of having this mate|*ial so near at hand, whoi we take into

eODskleration the great expense of fitting and transporting this indispensable

aniclft, so necessary for the permanent and durable cwstruction of such
woricB, from quarries remote from the place where the same is required to

beosed.

With these remarks, I submit (he following tstimate <^ expense of eon*

stHMting the said canal:
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ESTIMATE.

Excavating 8,750 cubic jtirds of rock under water, between
station No. 1, and deep water in river, (see profile) being

a distance of about 700 feet, at $1 50 per yard, - $13,126 00
(This rock is red sandstone, lying in strata from two to four

inches thick, easily seoarated.)

Excavating 23,709 cubic yards of rock of the same quality

as above, embracing a distance of 1,300 feet, from station

No. 1 to 13. (see profile) at $1 per yard, - • 23,700 00
Excavating 8,689 cubic yards of earth, consisting of sandy

lime and muck on the top of the rocks, between stations

No. 1 and 13, at 20 cents, .... 1,717 80
Excavating 28,802 cubic yards, consisting of loam, gravel

and muck, from station No. 13 to 29, at 25 cents, - - 7,200 50
ExcAvating 21,442 cubic yards of excavation for locks, (qual-

ity of earth, as above,) at 25 cents, - • 5,360 60

•51,112 80

ESTIMATE POR LOCKS. (See map and profile for ita location.)

Lock No. 3.

1,322 r. yd». of stone masonry in

water cement, at S5 50,

Lock No 1.

1,322 yards of stone masonry, in

water cement, at S5 50, S7,271 00
68 feet of quarry stone at 88, 544 00 76 ft. quarry stone, at $8 per ft.

Gate* and iron, 1,500 OOjGates and iron.

Foundation for locks, sills, etc., 1,200 00| Foundation for locks, sills, etc.,

3000yds. embankment, at 25 ctfi., 750 OOiCopine stone, etc..

Coping stone and incidiental work, 800 00|2(X) yS*. of stone masonrv, wing
Contingencies, 1,200 widU, etc., at S5 50, '

Frtimateil expense of coffer dam
and pumping out pit,

Contingencies,

913,266 00

Lock No. 2.

1,322 c. yds. of stone masonry, in

water cement, at $5 50, S7,271 00
68 feet of quarry stone, at $8, 544 00
Gates and iron, 1,500 00
Foundation for locks, mitres, etc., 1,200 00
3000 c. yds. embankment, at 25 cU. , 750 00
Coping stone, etc., 800 00
Pumping and keeping lock pt

free from water, 1 ,500 00
Contingencies, 1,350 00

97,371 00
60B00

1,500 00
1,200 00
800 00
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RAILROAD RECEIPTS.

We find in the Journal of Commerce the following comparative statement

of the receipts for four months on the Utica and Schenectady, Syracuse and

Utica, and New York and Erie railroads. The result is highly satisfactory

—showing, as it docd, the regular and certain increase of business, and, of

course, the extension of the railroad system.

NEW YORK AND ERIE RAILROAD.

The earning* on this road during the month
of April, 1844, were
From freicht, S6,6l2 77

Prom milk, a,16G 87
Prom ptesengers and mail, 5,075 41

Si3^855l»

The earnings for the same period

laal ycai, since when the road

has been extended seven miles,

were, 8,046 62

4,90«~43

SYRACUSE AND DTICA RAILROAD.

Comparative receipts for four months.

1843 1844.

January, 84,910 43 $5,169 '39

February, 4.093 05 5,259 50

March, 4,203 64 7,384 83

April, 10,166 77 19,372 99

$23,373 87 $37,186 71

nnCA AND SCHENECTADY.
January to May, 1843, $46,108 47

do. do. 1844, 59,763.83

Gain of $13,655 36

' MISCELLANEOUS NOTICES.

Large quantities of up-freight remained at Albany early in May waiting

for boats, though by the end of the month they will scarcely be half em*

ployed. The late opening of the Erie canal is becoming every year more

injurious to the State and city, and the branches of Philadelphia forwarding

houses are consequently very numerous here. It is scarcely necessary to

say that this difficulty cannot be in any way affected by the enlargement

—

it is the want of boats, not of capacity of canal, which keeps these goods

back, and if larger boats were used, there would of course be fewer of them.

The spring trade—if free—would commence early in March ; now it is de-

laved to the end of April, via the Erie canal, all the early freight going via

Philadelphia, when its destination can be reached by that route, the addition-

al cost of transportation being a small item on merchandize.

The legislature of N. York has at last granted permission to the people

to transport freight on the railways between Albany and Buffalo during

the suspension of navigation on the Erie canal, but paying canal tolls. By
this ingenious arrangement the public will receive the smallest accommoda-

tion with the highest charges, and the railway companies can expect but a

trifling return from the large additional capital invested, and the greatly in-

creased incidental expenses. If the companies will only unite to give the

fanners the g^'eatest facilities, and be well prepared to get hold of as ranch
merchandize as possible before the opening of the canal, the result can be
neither distant nor doubtful •

The Tonawanda railroad company are about febnilding their road. In

1637 one of our correspondents undertook to demonstrate that the construc-

tion of this road was such as to give the least possible strength with a given

quantity of material. The projector, in answer, attempted to show that the

effect was a maximum, and the communicaticm was accompanied by draw-

ings which placed the new mode—the "block" system—fiurly before the

reader* of the JoumaL
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DR. FRANKLIN ON ENGlNEERlNO. AugUSl, 1772.

"I am glad my canal papers were agreeable to you. Ifany work of that

kind is set on foot in America, I think it would be saving money to engage,

by a handsome salary, an engineer from here, who has been accustomed to

such business. The many canals on foot here, under different great masters,

are daily raising a number of pupils in the art, some of whom may want
employment hereafter ; and a single mistake through inexperience, in such
important works, may cost much more than the expense of salary to an in-

genious young man already well acquainted with both principles and prac-

tice. This the Irish have learnt at a dear rate, in the 6rst attempt of their

great canal, and now are endeavoring to get Smeaton to come and rectify

their errors. With regard to your question, whether it is best to OMJce the

Schuylkill a part of the navigation to the back country, or whether the diffi-

culty of that river, subject tolall the inconveniences of floods, ice, etc., will

not be greater than the expense of digging, locks, etc., I can only say, that

here they look on the constant practicability of a navigation, allowing boats

to pass und repass at all times and season , without hindrance, to be a point

ot the greatest importance
; and, therefore, they seldom, or never, use a river

where it can be avoided. Ijocks in rivers are subject to many more acci-

dents than those in still water canals ; and the carrying away a few locks

by freshets, or ice, not only creates a great expense, but interrupts business

for a long time, till repairs are made, which may soon be destroyed again
;

and thus the carrying on a course of business, by such a navigation, M dis-

couraged, as subject to frequent interruptions ; the toll, too, must be higher

to pajr for such repairs. Kivers are ungovernable things, especially iu hilly

countries ; canals are quiet, and very manageable : t^icrefore they are often

carried on here by the sides of rivers, only on ground above the reach of

floods, no other use being made of the rivers than to supply, occasionally,

the waste of water in the canals."

Very serious riots occurred in Montreal, owing to the canal laborers ta-

king possession of the polls. We regret these occurrences, as they in some

degree throw odium on public works in general. At the same time, how-

ever, it is proper to state that they were engaged on government works, that

they turned o:it to support the projectors of these works, and succeeded. All

have been since " discharged," and

—

re-engaged, with few exceptions. They

are of course ready for the next election. It is difficult to speak of such

atrocious occurences in a Journal devoted to the advancement of civil engi-

neering, though nothing can be more hostile to the cause to which oar la-

bors are devoted.

The Louisville, Cincinnati and Charleston railroad company state, in

their report of 29th November, 1843, that in consequence of a diminution in

charges, " the quantity transported within the same period has been qtiadni-

< pled, and, in some instances, tenfbki.,"

" Under the new reduced rmtea, bricks, lumber, wood, ud even co«l and ioa, with iKMt
of the articles of domestic produce, hitherto prohibited under the higher rates chaimd, are
beooming important items on the freight lists ; and [nomise, in the future, to gmUy aa^
nent the profits on the road."

They have added to their stock " three of Baldwin and Whitnev's new improved nx
wheel connected engines. These locomotives, thus far, have ftilfilled their promiH, not
only in the meter power exerted, but in the facility with which they pass the curvfli; and
the little injnrj, compared with engines of the smallest class, thev inflict oo the nad.
Thoae in pcaacanion of our company though of a weight not exceeding 11 1-3 tons, have
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beata fcund foDy equal to the tran8)iortation of 1000 bales of cotton ; and on an eaagea-
CT, wkh the eight wheel platform can componng their train, each might be made to Saul

&om 12 to 1500 bales of cotton."

They point out also the vast advantages which would result from a con-

nection with the Georgia railroad, realizing all that was anticipated, and &i

more than could have resulted from the route to Cincinnati, and that, too,

with a comparatively small expenditure. They state one—to a [riead of

railways—distressing fact

" The most inlpoeinz obstructionfl are still at oar own door, in the inte^^-a] between oar

depot on the neck, and the wharves in Charleston, and in the expense of the dray charses

from one to the other, amounting, in many instances, to 40 per cent, on the railroad frei^t,

oo the entire distance from Charieston to Hamburg, and to Columbia !"

The Baltimore and Susquehanna railroad company, ia their report of

December, 1843, refer to new cars invented and patented by their machinist,

Mr. J. Millholland.

" Ejkch of these cars has six wheels, weighs in all about 8500 lbs., and will carry 12000

to 14000 lbs. of most descriptions of produce, the full load of an ordinary eight wheeled

car. Their coat, averaging less than S450 each, is considerably below that of cars of equal

quality with eight wheels.

" During the year, a purchase was made from the patentees, of the right to use what ap-

pears to be the most effectual invention which has yet been made, fiir preventing fires from

the etOLpe of RMtrks from the locomotives." * * "It has now been used for two years

and a half, and since its adoption no instance has occuned of fire being communicated by
sparks from the locomotives of the company. The cost of this purchase was $2000."

The name of the inventor is not given. Wood js the fuel used on this

road. They complain of the late period at which the canals of Pennsyl-

nmia open : what would they say of the Erie canal 1

" It is to be remarked that the Pittsburg trade over this route was not so great as it

would otherwise have been, in consequence of the unusual length of time dunng whiSh
the Pennsylvania canals were closed last winter by the ice. In the year 1841, they were
not closed until the 20ih of December, and were opened on the 7th of March following,

while in the ensuing &1I they were closed on the ^th of November, 1842, and were not
opened until the 7th of April last. There is good reason for believine that a connderable

•mount ofproduce and merchandize was in consequence diverted fit>m this to other routes."

i A route has been surveyed for a " Northern RaUroa^^ from Concord to

^ebanon, N.H., and a report made by Mr. T. J. Carter, engineer, who es-

timates the cost for a single track at $20,000 per mile, with heavy, rail, cars,

eogiaes, etc The distance is 70 miles ; 26-45 miles are level ; 1575 miles

are on gradients of 52-80 feet per mile ; the remaining distance consists of

short planes of from 4 to 47 feet per mile. A good map and profile acc<mi-

pany and illustrate the report

Hunt's Merchant's Magazine, for May, contains §, paper, by W. 6eac!L

Lawrence, Esq., of this city, on the Croton Aqueduct. He regrets the de-

parture from the plan of Major Douglass ''in crossing the Harlem river and

Ifanhattan valley, both of which alterations detract greatly from the mag-
nificence, if not from the utility of the work," (p. 437.) Mr. Lawrence ap-

pears to have overlooked the late " dam," which a frequoit contributor to

our pages has denotmced in no measured terms. The dam has been rebuilt,

and has four times the capacity of the old dam. To the great cost of eon-

Miuction moat be added the damages caused by its giving way, to the amooitt

of aboQt $100,000.
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The following remarks of Mr. Lawrence apply with force to only too

many of our great public works :

" UnrortunaU>ly, owing to collisions between the chief engineer and the commiMioneis
to whom, according to the systeoi prevalent In this country, the superintendence of the

work was confideJ, and who, as k< ordinarily the case, whether (he enterprize is of a pub-
lic or a private nature, were selected without reference to scientific quautications. Major
Douglass was, at an early day, obligrvi to discontinue his connection with the aqueduct, and
hit) successor, educated in a wholly difl'crcnt school, however competent lo the mechanical

* execution of the work, bad none of the enlarged views which influenced the engineer with
whom the plan originated."

The Outlet at Blacf^s Eddy has at length been authorized. This work
will ultimately be of importance to the coal trade of Pennsylvania with this

city and the north and east generally. It has been strenuously opposed by

those interested in the Schuylkill region, and with success till now.

An additional tax has been imposed to meet the liabilities of the canals

of New York, to the amount of the interest of the loan authorized, 1,200,000

dollars.

Railway Extension.—The central railway, Michigan, has been extended

ten miles to Gridley's station ; to which place the cars now run.

Patents—Annual Report of the Commissioner.—We are indebted to C.

M. Keller, Esq., of the patent office, fjr a copy of the report of the com-

missioner, to which we shall refer more particularly in our next Dumber.

FOREIGN PERIODICALS FOR MAT.

By the Brittania, we have received the Civil Engineer and Architect^

Journal, and the London Polytecnic Magazine., for May ; but the number

for June is so nearly in type that we hare only room for a few extracts from

the former.

There is, in this number of the Polytecnic Magazine, Part II of " railway

communication through France," which treats of the "metallization of

wood," and also a description of the " inclined railway into Liege," which

will be given in our next.

Institute of Civil Engineers.—The discussion on the subject of slips in

cuttings and embankments of railways was renewed, and extended to such a iMVth M to

Mcvent any papers from bein? read. Some observations were made b^ Sir U. T. De la

Beche, the Rev. Mr. Clutterbuck, and several members, on the geological iinturea of the

dips, whether occurring naturally in cUffs, as at the tMck of the leie of Wightj or in the

artindal cuttings of railways. U was contended, that in both cases, the reduction of the

lower and softer beds to the state of mud, by percolated water, reodered them incapable of

bearing the weight of the superincumbent strata, and that the dmum, when saturated, did
down by its own gravity ; but that slips in railway work, were accelerated by the Tibration

caused by the passage of the trains. The vibration of the air from the imeOMrgt of a gnn
had been known to cause an avalanche ; antf the cases were almoat analogous. More atp

tantion both to euriace and bottom drainage of the slopes waa much insisted upon ; and it

WM aiged, that the back drains, so dose to the top of the cuttings, were prrjudicial ; that

in the airy season the bottoms cracked, the rain found its way through, and it had been Cf-
.^ SS*^' noticed that the slips commenced at a few fiE«t below the level of theae diaina.

Theil^ ahails which had b«en sunk in theslopraof the Eaetem Counties railway, by Mr.
BnlUtwaite, with the concurrence of Sir H. T. De la Beche, were instanced as su i ifful

im IsndeHng wet and treacherous strata comparatireiy dry and eecare. A section was ex-

hifai^ of this embankment at Hanwell, on the Gnat Weatem railwav ; this embenkment

wUbh waa of gravel, was 54 feet high ; it waa laid in a manhy vaUev traveraed by the

nvor Brent ; the London clay, upon whksh it was laid, ia^ned towanb the fiver, and at

oneofthennnierooafisauieswithwhiehtheatratiunabo«inda,aanbaidence occuied aqna»-
ing up at the aame tiine on the lower aide to as great an extent aa the amban^ment avak,
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which was stated to be neariy • much in one year aa the entire mass of the embankment.
This subsidence was stof^ped by loading the foot of the slope, and thus restoring equilibrimn,

and it was stated to be at present quite secure. It was urged that in the earthwork of
eanals, where there was no vibration, the shps generally occurred in the first few months
after the fi>rmation of the embankments ; but that, on railways, they oocurr^ quite as fire-

quently after the lapse of several years. It appeared, therefore, that much was due to vi-

Iwation."—{C. E. & A. Journal]

ENGU8H PATENTS.

Railway Wheels.—This invention relates to a mode of so combining iron

and steel in the mann&cture of tyres for railway and other wheels, that the steel may be
at those parts of the surfiux of the iron most liable to wear, after the steel and iron has

been rolled into bars for the purposes above described. In order to cany out this invention

the steel and iron are piled togetner, and then heated to a welding heat, after which they

are passed under the hammer and formed into a bloom, and then passed between suitabje

rollers for forming it into bars adapted for tyres for railway and otherjvheels ; by this means
the steel is intimately combined, and is said will possess many advantages over the present

mode of applying steel to the fiu% of tyres for railway wheels ; the patentee in some cases

makes the pile so as to present a sur&ce of iron, with steel underneath, the former being

removed when turning up the wheel in the lathe in the construction thereof The claim

is for the mode of manu&cturing tyres for railway and other wheels, by rolling them from
piles of iron and steel, in such manner that the steel is at the wearing sur&ce.

Axles for Wheels.—This invention consists of fonning the axles of two
parts or shafts, oi>e solid and the other hollow, whereby gresSer strength, and less liability

to breakage is obtained. In order to carry out this invention the patentee provides a tabo-

lar or hollow axle sufficiently long to pass through the bosses of each of the wheels when
at the required diat^pce firom each otner, the caUbre or bore of this tube being suthcient

to admit the solid nde passing through it, which axle consists of a soUd shaft having bear-

ings turned at each end, to fit the steps or journals in the frame side of the carriage.

The wheels are firmly fixed upon the ends of the hollow axle by means of keys ; Uie

solid axle is then passed thi%u^h the tabular or hollow one, and fixed therein in like man-
ner, by means of keys. When the bearings are within the wheels it will be found ne-

cessary in fonning the journals to weld two collars upon the hollow axle, so as to ob-

tain greater strength. The claim is for the construction of axles, by combining together

solid and hollow shafts one within the other, as described.—[C. E. & A. Jour.]

Separation of Metals.—The inventor takes copper, in which silver is in

combination, and melts it in the usual manner; he then pours into an iron vessel ccm-

taining lead melted to a red heat, or nearly so, and thereby mixes the argentiferous cop-

per with the lead in proportion to the quantity of silver in combination. After the mix-
tare it will be found that the copper with a portion of silver and lead will, as the mix-
ture cools, rise to the surface, which may afterwards be taken off with a pair of tongs,

or other mechanical contrivance ; for inst&nce, a perforated date somewhat less in dia-

meter than the size of the iron vessel in which the compounds are, is placed in the ves-

sel, and near the Iwttom thereof, so that as the metals are melted it will be found that

the copper, with a portion of silver, will rate through the perforations in the plate, and
may be lifted out of the vessel together w(th the plate, which plate is provided with
one or more handles for that purpose. Thet copper with such portion of silver as it may
yet contain is then broken into small [neces, uul separated by the process of " elcqua^on,
which is as follows : the pieces of copper thus\obtained, together with a quantity of char-

coal, are then put into a retort, or retorts, constructed with an <^paiing at one end, throogfa

which the metals (" videlicet" the silver and lead contained m such neces of copfMr)
flow when in a state of fusion. The retorts, which are fixed in the furnace in a do-
ping position and closed, so as to exclude all air, are then heated to Auch a dm«e as to

melt the silver and lead, but not the copfet, which former are allowed to pass oft through
the opening at the lower end of the retort into a suitable vessel, leaving the flopper al-

most free m>m the silver and lead, which two metals are to be afterwards separated ligr

the ordinary process of cupellation.—[Ibid.]

EUiJ Improved Turn Table.—The objection to placing turn tablM of
the ordinary construction on the main line of a railway, is, that by the nature of their

constracUon, they are rapidly destroyed, by the frequent passage of heavy trains over
ithem, besides the injury done to the carriages, and the upleasant motimi and Miae.
Ms. EUis has constructed a torn table, which, when not in use, rests firmly oa tbs
curb, and thus allows the train to pass rapidly over it withoat injoiy. The mn piatts

ti the table on which it tons beinj^ kept w^ oiled, wwks with a loose collar roand
it in a vertical iiOD case ; which case is supported and k^ in its central positioa by two
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croeg anus of cast iron, at right angles to each other, and attached to the curb. The
tower end of the pintle paaaes through the bottomt of the case, below which is a atfamp
attached to a cross lever passing at one end through a chase in the circular maaonry,
or brickwork, aupporting the table ; attached to the external end of the long lever, is a
second lever, working in a vertical direction, and connected with a third, or handk
lever, by whidh the table is put in motion or fixed, as required.—[C. E. & A. Jour.]

The " Civil Engineers' Journal," ^.ril Ist, gives a rather discouraging

account of the " Great Britain," nicknamed, with some show of reason, the

" Great Postponed." It appears that the admiralty has engaged the services

of Mr. Brunei, to report on screws, and we hope another year will not elapse

without enabling us to form a tolerably correct idea of the comparative merits

of the different screws, propellers, etc., now in use. We nuike the follow-

ing extracts : *
,

TUBES OF LOCOMOTIVE ZN^INES.

Investigation to determine the diameter of the tubes of a locomotive engine

boiler to produce a maximum effect.

In treating this subject it appears rational to suppose that the effect of the

hot air in passing through the tubes is directly in proportion to the extent of

surface in contact therewith, and as the time of contact conjointly : that is,

denoting the number of tubes by n, their diameter by <2, their aggregate sur-

&ce by «, their united area by a, and the time of contact bv I, supposing the

length of the tubes constant, we:sball have the foliowingyrtulates

:

/: a
a: n ^

.: t:% d?

s : n d C.

.: tt.f^d? a maximum D.

Table of the comparative evaporating power of three different inethodt

of tdbing

:

i

Number of tubes, - 103 78
Internal diameter of tubes, inches \\ 2
Distance between centres, '^ ^ 3
Interval in tube plate, " . i f
Total circumference of tubes ** G26 82 40<H)0

Total sectional area of tubes " 213-61 246-01

Product of circumference and area, 1 12,320 120,001

Comparison.
A : C : : 100 : 120
B : C: : 100: 112

It appears from the above, that the boiler which is tabed in the

pippornon is from 12 to 20 per cent superior to the other*.

Mr. Buck concliides that with *'the preceding theoretic ratio," '^the

of the tubes will rather exceed the half of the space."

S
4
f

42406
31fr06

134,881
I'

-4'
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REMARKS ON THE PROFESSION

In this number we devote a little space to some remarks on the present

state and prospects of the profession. Some years since we entered into this

question at length, and ascribed the failure of many wjrks to the fact that

they were mere political jobs, projected by persons whose education, habits

and pursuits rendered them incapable of forming any idea of the grand oat-

line of the most ^|^ient work to ascomplish the objects aimed at, and who
very naturally serrated kindred spirits to execute their crude designs. Whether

we then ascribed too much to this cause, and whether ail the canals and rail-

ways of this country would have been as much better executed by privtte
*

enterprize, as we then argued, is left to the judgment of the intelligoat and

candid reader.

The importance of extending the sphere of usdulness of the profesnon,

has been repeatedly alluded tq by ourselves, and correspondents, and unless

this be done, a large portion of those who still cling to the hope of employ-

ment cannot,too soon give up all idea of engineering as a means of rapport

The works we more especially allude to are roads, bridges, docks, dams and

the general arrangement of the buildings and power of large manu&etarmg
establishments. Still with every exerti(n, time wilt be required, and some

.years must elapse before the community will discover that the advice and

assistance of an experienced ei^ineer may be useful to them in other works

than canals and railways. Indeed some of our railways even are entrusted

to persons suddenly taken from other pursuits, and the nepairs ofsuperstmc-

*taie, bridges, engines, etc, are lefi to the discretion of the subordinate hands.

Such persons are unable to enter into the details which form the amount of

anmal expenses, and, though quite competent to strike the balance of profit

• and ioas, are unable to show where the main difficulties lie, fiir less to sug-

gest any mode of remedying the evil Without going so &r as to attrimte

thi fiulure of some works to this cause, we feel eoafident that we may saiUy

'Mcnbe to it the smallnesB of some drridenis, in part at least

We bdicre also that the higher walhs of the profesritm have been neg-

Ut/mL The wginter has enty loo oftm to exeents dw des^iiis of soom

t

N
/
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I

booid, without a voice in the general plan ; and it is hard to say whether the

interests of the stockholders or of the profession soiTer most from this canae.

It most have struck all familiar with the general mode of proceeding in Elng-

land, that the opinion of the engineer of the work is either closely adhered

to, or at least forms the basis of discression among the directors ; in many

instances the opinions of numerous other engineers are taken also, not merely

with reference to some mechanical detail, but as to locaUon and general plan

of the work. Now it is very easy to make preliminary surveys and reports

in which all appears very smooth until submitted to the stem tests of con-

struction and active operation. Then is seen by all with what degree of

judgment the work has been adapted to its objects, both as regards the gene-

ral plan and mechanical details. Then the cost capabilities and income ne-

cessarily mdicate the degree ot judgment evinced in projection and execution,

and that which, when the first line was traced, was a mystery to all or nearly

all, becomes notorious *o the casual observer. But the highest aim of the

engineer is to determine, a priori, within reasonable limits, what the effect

of any projected undertaking will be, and to take measures accordingly.

This, however, requires something more than the use of the level and goni-

ometer. It requires a thorough acquaintance with the wants of the commu-

nity, as hit as they are likely to be aff^ted by the conteptplated undertaking,

as well as a knowledge of the various engineering means by which these

wants may be best satisfied. Such information is obtained with no little la-

bor, and to sift the mass of evidence in all such investigations, and to lay

<)own the " projet'' of the^work by which these new facilities can be afforded

with the least outlay, and in the best manner, is a problem to be mastered

-only by the union of character and liberal acquirements with the mechanical

skill which forms the basis of the profession, and which is regarded by only

ioo many as the sole requisite.

For examiple, suppose the enlargement of the Erie canal, the constmction

of the Chenango, Black river and Genessee valley canals had been sub-

jnitted to such men as Brunei, Rennie, Stephenson, etc, does any one doubt

Ihat they would have condemned them ? We name foreign engineers for

obvious reasons, and not because we are without men whose verdkt would

have been equally just and decided. Indeet it is not long since the failttre

of the Reeding railway and of tKe canals of Canada were predicted by two

of our contributors, who went into elaborate investigations in support of their

views, with what reason time will very soon show. But what we desire is

to see ihese thorough examinations gone into before the work is comraoBced

—nay, more, before the general plan of operations has been decided on. If

this be done, we shall meet with no failures, though all that was anticijMted

may not be realized.

But, as already remarked, this can only be done by men of enlarged tI«#s

who can take in at once the natnre and extent of the engineering accommo-

dation required, and -the probability of these accommodations yielding an in-

come sufficient to warrant their being canned iatb execution. And'Uiisis
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not all: when the result is not favorable in the opinion of the engineer, he

must report decidedly against it. Unless this be done, the profession must

suffer ; for, in that ca-e, the highest engineering considerations are thrown

on the directors and stockholders, who, though the proper judges of the va-

rious plans submitted, are by no means the most suitable persons to project

original designs. Yet the leading f^atdres of the State works of New York
were left to commissioners, men appointed with reference to their politics,

and the taxes levied to meet the debts of the canals attest their capacity, in

one way at least, that of running up a large debt in a very short time.

It is, however, of little consequence that the engineers have an influence

in these questions, if they know nothing beyond the field work, and we have

heard experienced and educated engineers complain that the younger mem-
bers of the profession, who were well versed in the practice, did so little to

acquire that information which is indispensable to every one who aspires to

succeed in the execution of great works—we do not mean the mere expendi-

ture of large sums. In looking over the pages of this Journal and that of

the Franklin Institute, for the last ten years, we find a large portion of the

contributions from the same writers
;
and although we are far from intimat-

ing that all who can contribute have done so, it must still be allowed that

these Journals give some tolerable idea of the practical, scientific and even

literary attainments of the profession in the United States. The objects at-

tained by the meetings of the Institute of Civil Engineers in London must

be reached here by other means, which have been well pointed out by Mr.

Latrobe in the Journal. We are even inclined to think that the plan there

proposed, that of each and every member contributing his mite to some Jour-

nal taken by ail, promises more important results than could be expected

from any society in so extensive a country as this.

Impressed with these views, we beg' leave to remind our readers of Mr.

LAtrobe's suggestion, more especially that part in which he alludes to those

who, seldom writing, are averse to appearing in prim because they fear their

style may be inferior to the matter of their productions. Now the style

—

provided it be tolerably clear—is of exceedingly little importance, and we
will venture to say that apy striking improvemmt or original suggestion in

any of the mechanical arts connected with engineering, will be immediately

seized on and appreciated by the educated engineer, be the language ever so

crude. Moraihan this, it will be found that the most accomplished mem-
bers of the profession will be the very last to regard the mere style of a con-

tribution of a practical man on a practical subject

In this number we conclude the explanation of the very extensive tables

of excavation and embankment already published, and reraaib as ever desir-

ous of making our columns the medium of conveying as much practical

and definite engineering information as possible. Now it appears to us that

this might be easily acomiplished if engineers in difiereot parts of the coun-

try would contribute their views on various points, not in elaborate essays,

but in " Notes," as Idsure or inclination may pennk. This mode of
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manicating is attended with this advantage, that many minor bat still impor-

tant subjects which are not considered mifficient for a formal paper, may be

easily treated in the &miliar form of " Notes." We k^ow that the gentle-

man to whom we are indebted for the " Notes on Practical Engineering,"

is not without hopes that others will also give their views on those points to

which they have devoted particular attention, or in treaung which they differ

from the ordinary course.

There appears to be at this time a probability that public works will soon

be extensively undertaken, and their steady continuance would be certain

if engineers generally would decidedly report against ail extravagant and

injudicious projects which sink the money of the stockholder, ruin his con-

fidence in the profession, and, of course, destroy the prospects of the engineer

:

in one word—character, united with skill, are required to give the profession

anything like the standing and influence it has in England, the results of

which the world is familiar with.

We should have remarked above that Smeaton and Telford, both self-made

men, as well as all the first engineers in England at the present day, have

written much and well. Brindley is an exception, and a most dangerous

precedent for any man not gif\ed with his extraordinary natural abilities. The
habit of writing leads to very close investigations, and necessarily induces

habits of exactness, and accuracy, than which nothing is more important to

the engineer j and we close these remarks, which have grown upon our

hands, with observing that, in our widely extended country, a goieral habit

on the part of engineers of contributing papers, notes or memoranda on va-

rious appropriate topics, offers the best—certainly the surest mode of railing

the standard of the profession, as well as of rendering it more useful and

honorable to the country and to its members.

CAIfADL4N WORKS.

It appears that £300,000 of the Canadian loan, the interest of which

—

4 per cent—is guaranteed by the British government, has been taken at

112. We regret exceedingly that no portion of the loan has been devoted

to railways, cheaply constructed and adapted to the immediate wants of the

community, instead of being nearly all laid out on canals, which may be re-

qui];ed some century hence at soonest The following extract is from a late

Montreal paper. It appears that these—as we believe—most unfortunate un-

dertakings are as fruitful of immediate suffering and disgrace as of perma-

nent injury to the country ; for the tide of emigration is not more rapidly

turned by the cholera itself than by taxation. The land was taken about two

years since

!

" By letter in the Melamges Religieuxy we see that the fiumers along the

line of the Beauhamois camil are all complaining of delay in receiving pay-

ment of the indemnity due to them for land taken up by the canal, as well

as for damage done to their property, and even for utbor performed as Su
back as last season. This is not rigiiL'*
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EXPLANATION AND ARRANGEMENT OF THE TABLES.

Tables I to XXI, with exception of tables VII, XIV and XXI, are con-

tents for average depths, bases 15. 18, 25, 38, 30 and 34 feet for each of the

side slopes ^ to I, 1 to 1 and \\ to 1.

Tables VII, XIV and XXI, are corrections for differences of depths for

the same slopes.

Table XXII, contents of pri^ins with square bases.

These tables are all calculated for a length of 100 feet, the depths being

supposed given in feet, and the contents are expressed in cubic yards.

The remainder of the tables, XXIII, XXIV, XXV and XXVI, are

greater and lesser areas, horizontal and $ide distances for the side slopes \ to

1, I to 1, 1^ to 1 and 2 to I. Column first contains the inclination of the

surface of the ground in degrees. The second and fourth columns, marked

A and a, contain the greater and lesser areas A L £, £ DM, (fig. 1) when

E I or H is one. The sixth column, marked (A •— a), contains the diffe-

rence between the second and fourth, to be used when the degree of inclina-

tion is the same on both sides of the centre line of the road. When the in-

clinaition is not the same on both sides, the areas must be taken out separately

for eaeh side, and afterwards subtracted. The third, fiflh and seventh columns

are half the difference of the numbers in the preceding columns. The other

columns in these tables are the greater and lesser horizontal and side dis«

tances, arranged in a similar manner to the columns of areas.

The greater areas, horizontal and side distances, are used when these di-

mensions rise above the centre line of an excavation, and the lesser areas,

horizontal and side distances, when below the centre. In embankment the

reverse obtains. The prism, of which the greater area is the base, must al-

wajrs be added to the content in excavation or embankment, and the priraa,

of which the lesser area is the base, must always be subtracted.

EXAXFLES, SHOWING THE MANNER OF VSIXa THE TABLES.

First. Casts where the natural surface is level transversely.

Example I. A cut, the base of which is 25 feet, side slope 1^ to 1, depth

10-6 feet throughout, is 100 feet in length, required the content

Turn to table XVII, and opposite 10 feet, and under -5, will be found the

required content : 1585 cubic yards.

Example 2. An excavation, having the same base and side slope, is 19
feet deep at one end, 2 feet at the other, and 100 feet in length, the cootoit i»

required.

The average depth (or \ sum of the depths at the eods) ia 10^ feat, and

the diftwnct of the d^^ ii 17.
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The content for a depth of 10 5 feet is 1585 cub. yds.

And the correction for a difference of 17 feet is found in

table XXI, 134 '«

Hence the true content is - - • 1719 "

When the length is not 100 feet, multiply the result obtained from the

tables by the given length, and divide by 100 for the true content.

Example 3. A cut, the base of which is 15 fett, side slope ^ to 1, nnd

length 300 feet, is 10 feet deep throughout, required the content.

The content for a depth of 10 feet and length 100 feet is found by table I

to be 741 cubic yards.

741 X 300
Hence,

"
= 2223 cubic yards.

It will be observed that when the excavation or embankment runs to no-

thing at one end, the same method is applicable
; J the depth at the other

end being the average, and the depth itself being the difTerence of depths.

Example 4. An embankment is 25 feet wide on top, has a side slope of

1^ to 1, is 6 feet deep at one end, and runs out in a length of 30 feet, required

the content

The content for the average depth, 3 feet, is, by table XVII, 328 c yds

The correction for difference of 6 feet, is, by table XXI, 17 "

The content for a length of 100 feet is, 345 "^

Hence, ———— = 103-5 cubic yards.

When there is excavation at one station and embfuikment at the succeed-

ing one, the length of excavation will be found by multiplying the depth of

excavation by the whole distance between the stations, and dividing by the

sum of the depths of excavation and embankment.

Example 5. Let there be 7 feet depth of excavation at one station, and 3

feet embankment at another, 100 feet distant from the former.

Then, - = 70 feet length of excavation,
7 X oo

and 100 — 70 = 30 feet length of embankment

Hence the content of each can be found as m 4th example. When the

base is different from that for which any of the tables are calculated, the con-

tent can be found by equation (Y), in which it will be observed that H and

H' are the sums of the depths and ;-— th the base. Find the number in table'^

3

«

XXII, for prisms 100 feet in length, corresponding to square bases whose

H -I- W B
sides are , H — H' and -— respectively. Then from the sum of

the first and -^ the second subtract the third, and multiply the remaioder

by the slope (m) for the content of a length of 100 feet

As we have already explained the mode of proceeding when the length

is not 100 feet, it is unnecessary to introduce instances of uneren dislMicea,
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and in the following examples, the length of excavation and embanknxeat

must be considered always 100 feet, unless some other distance is specified.

Example 6. In an excavation the base is 14 feet, slope 1 to 1, and depths

at the ends 10 and 2 feet

^t^ =13,H— H =8,«= 1 andyL=?.

iding number for table XXII, 626 cub. yds.

20 «

Here H =
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Second. Cases where the natural surface of the ground has an inclination

at right angles to the line of the road.

Example 8. An excavation, the base of which is 28 feet, side slope 1 to 1,

and depth throughout 10 feet, has a transverse slope right and left of 12°
;

required the content

First Method. Here (area a Z E — area F, d m) for 12' in table XXIV

is -0473, and ( 10 +^V L = (24)' -^- = H^ L in table XXII is 2133
V 2 wi/ 27

cubic yards.

Consequently ....
multiplied by 0473

2133 c yds

3740 '

863 '•

149 '

6 •

100 8 c. yds

14070 "

1607 8 c. yds.

gives the correction - •

which added to average content from table XI
makes the total content

Second Method, (by equation X). Here,

I B' L
H' (Y + y) o — 4— eqa&l the content.

100
H» X L = (24)» X ^^ is found in table XXII opposite 24, 2133 c. yds.

37401
2*0940

i (Y + y) in table XXIV is —^- = 1-0473 21330

863
14«

6

B' L
Subtract -— (table XXII)

4 fft

22338 "

7260 '

16078and we have for the true cDotent as before

Example 9. An embankment, 26 feet wide on top, having a side slope

of 1 1 to 1, is 12 feet deep at one end and 4 at the other, and has a transverse

slope right and left of the centre at both ends of 12°
; required the content

First Method, (by formula N)

< ff + H'' + (H + H')' MA — a) - = correction for transverse slope.

ioo
ff X L = (20 3)« -5=- = No. cor. to 20 3 in tab. XXII is 1526 c. yds.

H7xL

27

100
123

100
(H -fHy X L= (20-3 + 12 3)»^ No. cor. to 32 7 "

660

3960

ooiie'
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1698

201

i area (A — a) for 12° in table XXV col. 6 is ——- = 0283, 3820 c. yds
6

1209 «

484 «

18 «

c. yds.Therefore the correction for transverse slope is 171 I

Content for average depth 8 feet in table XVII, 1096-

Correction for difference " " XXI, 30 "

Total content, 129? " .

We might have found the above correction for transverse slope by adding

the value of equation (O) to the correction for a uniform depth =

16 3

(H _ H)» (A — a) - = - X - - X 1698 = 3 cubic yards.

We see that in this case it would have been sufficiently accurate for all

practical purposes in obtaining the correction for transverse slopes to have

supposed the depth uniform throughout.

The following table shows the difference of depths answering to given

values of A — a when the value of equation (O) becomes 10 cubic yards.

A —

a
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Example 10. The transverse slopes and depths at the two extremities of

an excavation, the base of which is 28 feet, and the side slope 1 to I, are as

represented in the following statement ; required the content

Depth at centre. Slope to right. Slope to left.

14 feet + 12° — 6°
,

6 " 4-4° — 9°

The sign -f- prefixed to the right slope indicates that the ground is higher

on the right of the centre, and the sign — before the left slope, shows that

the natural sur&ce falls from the centre on the left.

Examples of this kind will be solved most conveniently by equations (S)

and (T). Here we have

\ H* -f H'* + (H -f H )'
(
(Y 4- y + Y + y ) J^_^ = content

and (H« -
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Another Method, by equations (L) and (M).

j
H' + H - + (H + Uy I (A — a + A' — a) — = 1st correction.

(H» — H») j(A — a) — (A' — a)
I

- = 2d correction.

From table XXIV we get,

under A and opposite 12=' 1350 and under A' and opposite 4'

a

A — a

6" -0476

+ -0874

— O308

12)-t- 0566

A' — a

0376
•0684

— ^3^
+ •0874

6)+ 11^

,^, (A — a + A' - a) -0047 i
J

(A — a) — (A' — a
)

j

J
H' 4- H'= + (H 4- H )' I L as before, - 12918 c. yds.

0197

61 c. yds.

28 c. yds.

1407 "

20 «

7400

multiplied by /^ (A — a + A — a )
= 0047 517

90

gives us for the 1st correction,

and(H^— H»)L - -I 1423c. yds.

7910

m-iltiplied by i
J
(A — o) — (A' — a)

j
= 0197 142

128

10

f;\ves us the 2d correction.

Content for average depth 10 feet (table XI),

<.'orrection for difference of depths 8 feet (table XIV), •

Total content, .... 1516 "

Example 1 1. The base of an excavation is 18 feet wide, side slopes 1 to 1,

and depth at centre 8- feet, depth at right slope 13" ft., depth at left slope 4- fl,

« u 21- " " " " 30- " " " 14ft;

required the content.

First Method, by equation (E).

Here, H = 17, H' = 30, P = 5, |» = 4 F = 9 and ^ = 7.

Hence,
|
(2 H-|- H) (P-;,) + (H +2 H

)
(P - p )

|
^-^=67 c. yd».

("ontcnt for average depth 14-5 feet (table IX) = - 1746 "

Correction for diflferoice of depths 13 feet (table XIV) = 52 «

Total content, .... 1864 "

Or by equations (F) and (G),

(H -f- H') (P — ;> + P' — p) -— = Ist cor. transverse slope = 65 c yds.
8

(H-H')j(P-p)-(P-p')|!y'=ad « « « 3 «

Total correction for transverse slope samew before, 67 "
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Here we might have omitted the 2d correction for transverse slope, as it

only amounted to two cubic yards.

Second Method^ by equation (R).

Here, H = 17, H = 30, W = 22, w = 13, W = 39 and w' = 23.

Hence,
|
(2 H + H )

(W + ir) + (H + 2 H
)

(W + u>')l~ = 2164 c. y.

B' L
Deduct -2— = - . . . 300 c. y4 m
And we have as before, - - 1864 c. y.

When the work changes from excavation to embankment in sloping

ground, the content will be found by the method which will now be ex-

plained.

Let R S (fig 3) represent the centre line of the road, C P the line in which

the plane A C P of the natural surface of the ground intersects the base of

the «xcavaU0D, A B C a perpendicular plane at right angles to R S passing

through C, A B P will be the side slope of the excavation, B C the baae

and £ F the depth at the centre The content for the distance R F is foond

by fonuola ( J as in example 10, and the content of figure A B C P is
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found by formula (L). When the pyramid A B C P is of importance, the

depth and transverse slope at F and the length B P must be measured on

the ground, but as this may not always be convenient it will be proper to in-

dicate a method of finding them approximately by calculation.

The transverse slope may be assumed as varying imiformly from R to S

;

the distance from R to O is foimd as in example 5 ; then as depth at stadon

R is to that at F, so is length ROtoFO, andBPis equal to 2 F O.

Example 12. There is 12 feet excavation at one station and 8 feet em-

bankment at the next, transverse slopes 12° and 14-°, side slope 1 to 1, base

30 feet and length 100. Required the quantity of excavation and embank-

ment, the base of embankment being 26 feet and side slope 1^ to 1?

Here, 12 + 8 : 100 : : 12 : W = R O,

D
and taking 13° as the transverse slope at O we have « X **"»• 13° = depth

atF = 35, 'then,12:60::35. 175 = F O and B P = 2 X F O =360,

L
formula (L), for a pyramid reduces to H* X A X o-o

H', A', a and a being each = 0- which is the common rule for the solkl

content of a pyramid.
I

Here, W = /?)* = (30)», L = 35 and A from table XXIV = 1601.

i

H« X^ = (30)'~ from table XXII, - - 3333 c. yds.

27 27
5710

L J601j<^ . 333
3 3 X 100 "" ^ -^ ^^'*h

233

17

Content of pyramid, - .
i . . 68-3 "

Ck)ntent for length R F calculated as in example 10, - 512' "

Total excavation, .... 670* "

The transverse slope for the pyramid of embankment will be nearly 13^°

and the content calculated in the same way as for the pyramid of excava-

tion is - - - . 44* c yds.

And the embankment for the remainder of the distance^ • 216- **

Total embankment, .... 259. «

When the transverse slopes at R and S (fig. 4) cut the base, so as to make

one side of the roadbed in excavation and the other in embankment, the dis-

tances of these points from the centre line Q, R and S T can always easily

be measured on the ground, or they may readily be obtained by multiplying

the natural cotangent of the transverse slope by the depth at the centre

;

whence the widths in excavation and in embankment are found, and the con-

tents calculated by equations (L and M) «• in example 10.
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Fig. A.

Example 13. Given at one station 2 feet cutting and transverse slope 12'',

at the next 1 foot filling and transverse slope 14°, length 100 feet, in -exca-

vation base 30 feet, and side slope 1 to 1, and in embankment base 25 feel

and side slope 1 ^ to 1 ; required the contents 1

Here a and a being nothing, equations (L and M) become*

J H' + H" + (H + H')'
I

(A + A) ^ = content

(H«— H'») (A — A') g = correction.

H = - ^ s + 2 X COL 12°^ = 16 + 94 = 84-4
m \ 2 /

H = -
(I
— 1 X cot 14°) = IB ~ 4^ = 11-0

JH» + H'»-f (H + H')«
I
^ from table XIV, • 608 c ydi

1103

A + A' = 1350 + 1661 from table XXIV,

Content, ....
(H« — H") (A— Al ^ = correction,

Total excaTati<»,

- 18S4

6
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I

For the embankment,

H4(l + .x...4o)=l?l+i<! = n<,.

Then,
I

H* + H'-" -f (H + H')»
I
(A + A')-^ - 72 7 c. yds.

(IT — H'») (A— A') ^ . . . . 3-5 « .

Total embankment, - - - - - 762 "

When the ground is so uneven that the transverse slope cannot be accu-.

rately taken in degrees, and it becomes necessary to take the depths at several

points in the cross section, the following method will sometimes be found a

convenient approximation.

. B' . .

To the area of the cross section of the excavation add -— and divide by
4 w

ffi, then, from a table of square roots, take the square root of this quantity for

the defrth on H, and calculate the content from table XXII as in example 6.

Or the content may be calculated by the following general rule which is

to be found in any treatise on mensuration.

Muhiply the sum of the end areas and four times the middle area by one-

sixth of the length for the content

MEMORANDUM CUBICAL QUANTmES.

At the time the " Notes" on this subject were written, I had not seen the

paper of Mr. E. Morris, C. £., in the Franklin Journal, in which he shows

the application of the " prismoidai formula', to all cases ; more especially to

determining the quantities for final estimates where the ground is very diffi-

cult. This able paper well deserves the attention of the engineer ; and, to-

gether with the published tables, will give all desirable assistance in the rough

estimates from preliminary surveys, as welins in the careful and often

tedious calculations for putting the work under contract

In the paper on ^ Bridges," there is a typographical error, (p. 9,) I wish

10 correct For " screwed in" read covered in. Also at the close of Notes

on " Wharves,'.' for " filling" read piling

New York, May, 1844. W. R C.

NEW KOTAB.Y ENGINE.

The inventor, Mr. Peter Borrie, says

:

. " I am awuc that niany patcnU have been taken out for revolving ennnes, and have
luocearively ftiled, owing chiefly to deiecta in their conatroctioo ; these fiuiuea have pM-
judked the public mind acainst ail engine* oo that principle, but from the hiag expeneaee
1 have had (both practically and theoieticaUy) with ateam engines of eveiy (fiscnptiaii, I
flatter myself that I have entirely remedied tba detects common to revolving engines ; ud
from the lightness, compactness, small amount c£ wear and tear, and greater economy of
fuel in my engine, I have no doubt that it will suipaas all others hitherto in use." * *

" Among the advantages which render this improved steam engine so pecoliaiiy weH
adapted fitr locomotive and marine pufpoaea, nMylw mentioned the fiiUovnng, vis: smafl
cost of oonstnictian, great economy of fiiei, tbe qaee ooaqpiid by it is wylbttle in pco<
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portion to its powrr, and also its comparative lightness, the weight of the enj^e being only
about 2 cwt., per horse power, and that of the boilers only about 2 3-4 cwt., per hone
power, ao that the whole weight will only be about one-half of the lightest engine hith-

erto constructed."

He then goes into an elaborate calculation of the power of this as com-

pared with the ordinary engine, and concludes with the following startling

announcement:

"Consequently only about one-third of the fuel would be required for the revolving en-
irine OS would be required for a conunon reciprocating condensing engine of the same
power."

The general plan of the engine appears to us exceedingly ingenious, and

likely to be effective. The patentee truly observes, "that the principle

of expansion is carried out to its fullest extent, without the aid of expansion

valves and gear.'' Bat the best reciprocating engines give us two-thirds of

the total power of the steam at the " working point ;" and we do not very

clearly see how any engine can give three times as much power as those

which only lose one-third of the whole. An efficient and simple rotary en-

gine would, however, be of such vast importance to railways, by simplify-

ing the machinery, as well as by enabling us to obtain the adhesion of any

number of wheels, that we regard with interest every attempt to effect so de-

sirable an object. We hope to hear soon something more of this revolving

engine, and shall be happy to laybefore our readers a full description and

illustrations as soon as we learn that it has stood the test of experiment.

We copy from the " Civil Engineer," for May, the following admirable

review of a letter on " Railway Administration." We should be pleased to

see the letter itself, but this is more than doubtful, and indeed we regret it

the less as the subject has been so well handled by the editor of that leading

Jourpal of the profession. It was our intention to have omitted some pas-

sages iminteresting to the American reader, but we find them so few that wc
give the article entire. It furnishes matter for deep and serious reflection,

and pcidentally though very ably illustrates some points we endeavored to

establish in our " Remarks on the Profession." We allude to our views

with regard to general information, and the necessity of a high moral tone

in all engineers entnisted in any way with the projection of works. The
railway cause genenQly is well sustained, and last though not least to us, the

creation of a railway press, and its powerful effectii oa the extension of pub-

\ lie works are forcibly dwelt on. We trust we shall be pardoned for observ-

ing that we were the first to take the field under the railviray banner, and

though occasionally hard pressed during the last few years, we still continao

to aid—to th& best ofour ability—the development and extension of an im-

proveinent—we may say an invention—second to few in the bearing it is

likely to have in the wel£ire and advancement of the human &mily.

EAILWAY AOlOinSTRATIOlf.

*' We have seldom seen a more masterly exposition on the subject of rail-

ways than is to be found in this brief pampUet ; if, therefore, we dissent

from its reasonings and the remedies it proposes, it is because we draw dif-
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ferent conclusions from the same pi;^mise8, and regard premises upon which

our author has not argued. At a time when rant and cant are so prevalent

with regard to railways, and a pretext is earnestly sought to hunt tliem down,

it is matter of great consolation to find an advocate so staunch come forward
' to defend them, one earnest to do them duejuslice, at the same time too impar-

tial to defend their errors. Those, however, who have deeply studied the

subject, and been intimately connected with them as our author has been,

know that railway bodies have been much more sinned against than sinning,

and will feel cautious in what way they interfere with an institution which
has shown and possesses such elements of good. The railway system of

England is both a moral and physical phenomenon of the age. A connected

chain of public ways extending over 1600 miles, and in the construction of

which GO millions sterling have been embarked, the largest sum ever yet

applied in any country in bulk to any other purpose than that of war, natu-

rally excites attention to the colossal magnitude of the enterprize, but the

moral features are still more deeply interesting. Not only has this vast sum
been raised by private means, and expended under private direction, but dif-

ficulties oi the most serious character have had to be contended with. At
every step experience had to be acquired, invention exerted to overcome dif-

ficulties and establish new precedents, the inunense amount ofmoney required

and expended, enhanced the cost of procuring it, and the price of every kind

of labor and material. No colony, no new political instittition, was ever

formed with such difficuhies and such success as the railway system ; finan-

ciers, engineers and contractors had to be created, while, as we have said,

the very vastness of the works have enhanced the cost of their execution. It

IS well, at the present time, and with Our present experience, to turn round

and say the railways could have been executed for less. It is true, if, as our

author says, there had been no parliamentary contests, no law, no extrava-

gant landed compensation, that much might have been saved, but we are not

quite so sure as he is that the future lines to be executed will cost only the

present moderate rate, and we deny, therefore, the propriety of measuring

things by the present suindard. At this time money is abundant and interest

low, so is the price of labor and materials, and as many contractors have

been ruined, and none have too much work, a line can be let at a very low
price. Prices are however rising, and will rise ; labor will cost more, tim-

ber will get up, iron double in price, to say nothing of a crisis by and bye,

and the serious consequences of depression in the money market, which it is

in the nature of events to bring about from time to time. We would not

have contractors or engineers blind to these facts, for it was to such facts that

many difficulties were owing at a previous period. The much vilified esti-

mates of Stephenson, Brunei, Rastrick, Braithwaite, etc., were founded upon
works actually executed, but, in the interval, a most serious difference in

prices was created by the number of contracts in the field. While, how-
ever, we expect prices to rise as a matter of course, we do not anticipate the

serious excesses of the old system, because many of the difficulties have been
overcome. In the infancy of the railway system, as the development of

traffic was not foreseen, so neither was the cost of stations duly provided for,

then it must be remembered that in those days contractors were not used to

works so gigantic, and were not so competent to undertake them. Now, the

weight of locomotives is ascertained, and the rails will not have to be in-

creased in weight 50 per cent above the estimate, as was the case previously

in consequence of the experience gained in the course of the working. Now
many and economical arrangements are well known, people are not aliraid

to lay down timber bridges, as to which ibdrmeily much prejudice prevailed.
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" We say that this experience, now so advantageous, had then to be gained

and to be bought at every step, and that the old system instead of being

chargeable with blame, is deserving of the highest degree of praise and ad-

miration. Few know the burden which weighed on the minds of railway

managers in those days, and rarely have exertions so great been made, and
received so little appreciation. Our author graphically describes the difii>

culties of the panic.
"

' Still worse was the condition of some other lines two years later. The
commercial embarrassments that weighed so heavily upon the country beot

them to the ground. The proprietors were totally unable to answer the calls

upon them. No credit could be given, no money could be obtained. Con*
tractors failed, works were stoped, loans were raised at usurious interest, ca-

pital was provided at a sacrifice of one-third of its amount Whatever cen-

sure boards of directors deserved in other matters, at this time they stood

forward manfully to face the storm. ' Many of them supplied large sums
from their individual resources, and pledged their credit to a frightful extent

They risked ruin for the benefit of their fellow proprietors, which they never
would have hazarded for their own. Few know the perilous state of some
of these now flourishing concerns, or of the anxious days and sleepless nights

of those who had to provide the sinews of war, to uphold a sinking credit,

and ward off impendmg bankruptcy and rum.'
<< We disagree with him, however, as to railway directors pushing on the

works at any cost, because they were deeply imbued with the gambling spirit

of the day. They pushed on the works as a matter of financial necessity,

to which they were in the strongest degree urged by their proprietors, lo
the bulk of the thea holders on the realization of a traffic and a dividend de-

pended the tenure of their property, often whether they were to be rich men
or beggars. When the panic came, the resources of many became inade-

quate to meet the heavy calls ; i

they had to borrow or to hokl on by any
means. To go into the market and sell was ruin, to hold was their only

chance, until the opening of some portions of the line made their shares a
better security, or until the subscription of two-thirds of the capital enabled

the companies to postpone the calls, and raise money on debentures. Any
sacrifice of capital to gain time was preferable to throwing shares on the

market, where scarcely any description of property was at par, while the

perils of forfeiting everything by non-compliance with the act of parliament

made shares without a traffic totally unavailable as a security for raising

money. When all these circumstances are taken into consideration, railway

managers will not be censured for excesses of estimates, which circumstances

alone produced.
" The evils produced by the legislature the pamphlet before us well shows,

it particuIarlT dwells on tne legalized extortions of land owners, and the pro-

hibitions of level crossing of common roads, which, of course, it proposes

to remedy.
*' We have now, therefore, to consider the present state of the railway in-

terest We have so many hundred miles of railway, costing so many mil-

lions, and as a new institution has arisen, new public wants have been cre-

ated, first and foremost of which is cheap travelhng. In a national point of

view, there can be no question upon this subject ; cheap travelling is in the

highest degree desirable: how is it to be obtained? Every one has his re-

medy ; and the legislature is called upon by many well meaning individoals

to cut the Gk>rdian knot, and to buy up the whole of the railwajrs : others,

amongwhom our author is one, propose modifications of this principle. For
our own part, we are most free to admit, that on the leading lines of traffic
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the charges for travelling are absurdly high, and the acconunodation for the

laboring classes totally inadequate; still we are inclined to say that it is bet-

ter to let the nutter alone than to legislate upon it. The mischief hitherto

has been in legislating for questions of public enterprize, imposing restric-

tions and giving privileges, which are the fertile sources of mischief, and we
anticipate little good therefore from any legislative remedy, the most efficient

in such cases being, in our opinion, to legislate as little as possible, but to

proceed upon the broad economical principle of leaving industry to regulate

ilselt Not that we doubt the right of the legislature to interfere in this spe-

cific case, or in any similar case. Apart from the question of rails and lo-

comotives, shares and shareholders, the railway system is an institution ha-

ving the same public relations as a bank, a college, a hospital, or a public

house, and in which any rights of pri\'ate properly exist subordinate to ihe

public objects. On the equity of the case, iu must be remembered, that if

railways have been allowed a maximum fare, it was on the express condition

that f&iybody should be allowed to compete with them on their own lines.

This/ however, is found to be injurious to the public, and the legislature has,

therefore, the equity of requiring some other equivalent security for a reason-

able rate of lara Our ground for letting the railways alone on the subject

of fares is, that it is more remunerative for railway companies to charge low

fares than it is to charge high fares, and that this principle is making satis-

factory progress, and must and will be adopted by all companies. The fol-

lowing observatioas from a very able article in the Railway Record, will be

read with interest
"

' A very large amount of manufacturing business has been created by
the railway system, for the supply of railway stock, and this will be ever

on the increase, not merely for England alone, but for her colonies, and for

foreign lands. We are prepared to see railways rise in value, in the same
proportion that canals have risen. For although it be true, that the price

of making railways has been reduced very low of late, it is quite certain

that, with increasing traffic, those prices will rise. When railways shall

commence in the £ast and West Indias, in Australia and China, English
capital will find so many vents, that the intense existing competition will be

lessened, and assuredly the value of land will rise as our population thickens.

The greater the numbers of the community the more-valuable will the roads

become. England will be virtually the metropolis of the continent, by means
of free communication throughout all lands.

' Nothing can defeat railway prosperity, bat, at the same time, nc^ing
can check it so much as injudicious high fares. We cannot too strongly

insist on this point. The increase of expenses in railways is great in pro-

portion to the diminution of traffic, and the increase of traffic is foUowea by

a very slight increase of expenses on the annual amount, while the propor-

tiooate decrease Is very great People are gradually getting used to traTel,

the circle continually widening, and as they get us^ to it, it becomes a ne-

cessary of life. They can no more do withou: it, than they can forego their

provisions. But they must be inoculated to it, and this inocalation will not

take place while they are frightened by high fares. We are of opinion that

it would be a wise thing for railway companies to establish some rule in

lowering their fares in proportion to the increase of their passengers. It is

ihe largest number that will pay best, in all cases, and we apprehend that

the lowest fares will also pay best, unless ^^Irhere the number of passengers

is limited.' •

" The author before us certainly does mot go far enoagli for tis in his pro-

posed legislation, for he is content to halve open third class carriages at fd.
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per mile, attached to all trains. Now we think as a matter of public heahh
It is desirable that all trains should be covered, as in Belgium, and that saffi-

cient distinction in comfort will always exist between the several classes of

carriages. Third class carriages |hould be provided with seats, covered

with tarpaulin, and have curtains ; and second class carriages be first class

carriages without the cushions. In practice this arrangement has worked
well, and will work well. On short omnibus lines, however, open staod-up

carriages do no harm. On all lines a step remains to be taken, which may
be pursued with advantage, wc mean the running of slow, cheap trains, go-

ing at the rate of some ten miles an hour. Such trains can be worktrd mnch
cheaper than high speed trains, and there are large classes of the public to

whom time is of less importance than money, females in particular. All

these things, however, may be safely left to experience, and experience is

beginning to show that a high fare is the wrong system for extracting the

greatest revenue from a railway. The cheap &re system is satisfactorily

progressing, and will establish itself without legislative aid. A great many
experiments are also being made as to excursions, return tickets, weekly,
monthly, season and yearly subscriptions, the results of which are promul-
gated by the railway press to the general information. Here, too, we nay
observe, that it is not one of the least retnarkable features of the railway sys-

tem, that it.has created a press, by the competition and energy of the mem-
bers of which a degree of information is dinused which has lieen productive

of the greatest benefits, and which imder no central administration could

exist By the means of this agency upwards of a hundred reports of di-

rectors and engineers are yearly brought under the scrutiny of the great

body of railway capitalists, while the comments of the sharenolders at the

meetings are recorded at a length, and with a degree of accuracy only sur-

passed by the reports of the houses of parliament This is totally indepen-

dent of the weekly communication of every kind of intelligence, and the

keen investigation of a number of editors experienced on the subject, and
solely engaged in such discussions. Indeed it is not one of the smallest mar-'

els of the railway system to see one of these papers with more than thirty

of oar pages of close type recording the minutest details of railway man-
agement, and the most trivial observations of the humblest shareholder or

official, for the perusal of many hundred railway directors, secretaries, en-

gineers and functionaries. The loss of such auxiliaries consequent on the

centralization of the railways by government, would deprive us of an en-

gine of improvement which no other machinery could supply, even suppo-

sing the govenmient to be willing at its own risk to keep up for the benefit

of its functionaries a Railway Journal, or Railway Record, for even if it

found the money it could not mad the materials. Seeing the influence which
this press has in the diffusion of intelligence and the propagation of troth,

we are quite satisfied that the directors still holding out against low fiures

will not be for long.

" The grand remedy, however, we think, lies in improving the arrange-

moits for obtaining acts of parliament. This our author has also turned his

attention to, but we think he has not struck at the root of the evil. In com-
mon with many other individuals he has the customaay horror of projectors

and share jobbiers, and for the sake of remedying any evil connected with

share jobbing, he is willing to sacrifice the interests of the community. We
say give every facility for obtaining acts of fmrliament for railways, harbors,

doclu, bridges, and all useful works,take no trouble about whether the work
will pay, or whether the parties have money to carry it on, leave them to

l0ok after that themselves, and do not for the fear of encooraging share job-
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bing prevent people from carrying out useful works. Let such partis abo
have the power of raising as much money as they can upon the work, and
let the parties lending the money look to their own investigations for the se-

curity, and not to the legislature. We know these are views diametrically

opposed to the prevailing practice, but let them be canvassed and they will

be found to be right Depend upon it, the more trade is left to regulate itself,

and the more it is carried on by private enlerprize, the better. The puUic
is very well able to protect itself^ and to form its own judgment as to the ad-

visability of an investment without any legislative aid on the score, which
after all is totally erroneoui—for have not many of the lines, guaranteed by
parliament to pay five per cent., been for years without a dividend, and others

00 the contrary surpassed all parliamentary calculations. As to the babble

companies, we have no fear on that head ; West Middlesex swindlers may
exist as they have existed, but a whole community is not to be fettered to pre-

vent the perpetration of crime. Give every &cility for obtaining railway

bills, rebx the standing orders, do away with all deposits, and you need en-

tertain no fears about existing lines charging high fares. Here, too, we may
observe that nothing could be more absurd than the doctrine lately held in

the legislature, that no new line should be authorized to compete with an ex-

isting railway, for the more railways the better for the public at large. The
idea, too, of the vested interest of a railway in the traffic between particular

towns is supremely ridiculous, for it is evident that it did not regard the vested

interest of the turnpike road it superceded. No one can have a vested in-

terest in abuse, and it is an abuse to subject the public to a high rate for tra-

velling, wheti they can be carried more cheaply.
" The suggestions of the author, that the five per cent government tax on

railways might be appropriated as a tax for buying them up, is an exceed-

ingly good one, and we think such a fund might be advantageously applied

In the gradual purchase of shares at the market value without involving any
great interference with the g^rand principle of private oiterprize, for after all,

what we have to look to is not what we shall do with the present railways,

but how we shall keep up the national energy, by which such great works
have been prosecuted, and by which still gpreater things can l^ effected in

our own country, and in our vast colonial empire."

COST OF T&ANSFOKTATION.

The interesting and flattering statements of the Delaware and Hudson

canal company, for 1842 and 1843, will be fresh in the recollection of our

readers. We allude to them again in order to give some explanations which

appear to us important Since the appearance of these statements in the

Journal^ we have been informed that the amount charged to the railway in-

cludes many miles of new line of road, as well as a very different arrange-

ment of the entire " modus operandi" on the eastern side of the moontain.

The canal has also been improved, hence the actual cost to the company

cannot be stated with the accuracy we should desire, from any data'in our

possession. It will be seen that the greater quantity brought down in 1843

cost less than the smaller quantity of 1842 ; and it is probable that the' next

statement will show a still gpreater reduction. We have heard also that some

poitioa of the coal was sold at Utree dollars and a quarter per toll The
•eeonnt oar informant gi^ ns (tf tbe style in whieh the works are^arriad

on, has made ut desiroas <tf a detuted aocoant of the operations of the com-
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jmnjyja far as they fall within the scope of the Journal, and when winter

brings a little leisure we hope our wishes may be gratified. The results of

the new arrangement are, we understand, highly farorable to the railway

cause.

Mr. Nicolls, the superintendent of the Reading railroad, states the actual

cost on that work, 93 miles long, to be 46 cents per ton, [Jourjial, March,

p 83,) which is at the rate of 4-96 mills per ton per mile. The average

load was 160 tons nett, and the return of the empty cars is included in the

4 95 mills per ton per mile.

The Baltimore and Ohio railroad company estimate the cost at -941 cents

per ton per mile, with loads of 210 tons, and ascending gradients of 264
feet per mile. In this eatimate the cost of locomotive power is 2 28 mills

per ton per mile, and with the gradients of the Reading railway this would
be reduced one-half, and the estimate of the Baltimore and Ohio company

•228
Mould be 941 — = 827 cents per ton. This is nearly twice the esti-

mate of Mr. Nicolls, and it is obviously intended to be high enough. Again,

the latter gentleman may not include renewals of railway. In that event

the account would stand thus—actual expenses, -495 cents

Renewals of track, bridges, etc., • -250 "

Contingencies, .... -JOO "

Total cost on Reading railway, -845 cts. per ton per mile.

This agrees with the Baltimore and Ohio company's estimates very nearly.

While on this subject, we would observe that the objections to high grades

may be carried too iiir, and that too many imagine that, because an engine

on the Reading railway can draw twice as much as on most of our railways,

therefore the cost of transportation will be reduced one-half This investi-

gation, however, to be thorough, requires a complete e:j[amination into the

details of each peculiar case, and we must refer the reader to Mr. Ellet's

papers, to Mr. Casey's paper, (Aug.j 1839,) and to the report of Mr. Vig-

noles' lecture—the two former writtAi for the Journal.

It will be remembered that the cost on the Cumberland canal is about the

same, and the experience of Pennsylvania shows, that with boats of 70 tons

burden, seven mills per ton per mile, even for long distances, yields but a

sorry remuneration to the boatmen. Still coal is carried at that rate, and

where the business is very great, and where small or nominal dividends only

are expected, coal may be carried on some canals for one cent per ton per

mile

ATMOSFHBRIC KAII.WAT8. I

We gave in the January number of this Journal, an article on *< Atmbt-

pheric Railways," from the Glasgow " Practical Mechanic and Engineers'

JoumaL" We now give further details in relation to this interesting salject,

in a letter from one of the patentees, in reply to inquiries made by the Sooth

Caroiioa railroad company, through Alewn. Pftlmer, Maldllop and Co., of
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London. In the Railway Times, of May 18th, we find the commeneemeBt

of a report of an examination before a select committee of parliament, in

which Mr. J. Samuda gives a minute description of the constroction of the

atmotpherie working apparatu::*—to which we shall refer hereafter.

In our next number we shall republish most of a ** Treatise on the

adaptation of Atmospheric Pressure, to the purposes of Locombdon on

Railways ;" with engravings, illustrating the mode of connecting the cars

with the atmospheric apparatus ; together with a statement of the cost of

construction, and expense of working, as compared with the locomotive sys-

tem—based upon actual operations.

This system, like all neto theories, especially if of great importance, has to

work its way against the prejudices of the community, and in this case against

the interests of leading men connected with railroads in England—conse-

quently its progress has been gradual, and mainly at the cost of those in^

mediately interested in it ; but if the suiteroents now before us are to be relied

on, we are of the opinion that it will at no distant day, supersede the present

mode of working railways ; and that the improvement in safety, economy,

and speed will be as great over the present system as that is over the almost

obsolete stage coaching of former days.

We give, in this number, a phort extract from this treatise, which, if ac-

curate, places the two systems in a position exceedingly favorable to the at-

mospheric We shall be gratified to receive the views of our correspondoale

on this interesting topic for publication in the Journal.

We are under obligations, for these documents, to J. £. Bloomfield, £m].,

who will please accept our thanka

Ma. D. K. MiNoa : By the last steamer, I have been &vored with a copy

of Messrs. Samuda, Brothers' communication, giving the cost of laying down

a mile of atmospheric railway, as well as the cost of worfing the same

—

being a reply to an application from a railway company in this country,

who desire to dispense with stationary power, on an inclination of 360 feet

to the mile.

It would appear by Messrs. Samuda's letter, that the atmospheric principle

of motive power, costs 5^ pence sterling per train per mile to run 60 mijes

in the hour—while the slow locomotive engine, to run 25 miles per hoar,

costs 16 pence, or nearly three times as much, to run with half the speed,

and with greater risk, as I understand it, to the passoager.

I would claim your notice of the remarks of the editor of the London

Railway Times, of the 18th May, as well as the first part of the examina-

tioQ of Mr. J. Samuda before a commktee of the house of parliam«it^ also a

description of his plan.

" To apply the subject"—allow me to ask, if the atmospheric railroad is

what its friends claim for it, why n^adopt this plan to make a railway to AI-

baay? The charter of the New York and Albany company will coT<n

the applicatioa of thin principle, and u the objection heretofore has been that
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a railway could not compete with the North river steamboats, it is to be

hoped that this interesting subject will claim the early attention of our en-

gineers and mechanics. We must not be behind England—in this " go

ahead, age" particularly, when we have got Professor Morse's magnetic te-

legraph, to announce in forty seconds that 30 cars, carrying 1600 passen-

gers, in three hours from this city to Albany, after breakfast, desire that the

requisite arrangements be made for dinner, so as to be in time to take tea at

Buffalo, over 320 miles of intervening railway.

Very respectfully, J. E. B.

Extract of a Letter from a Railway Company at Charleston, to tchieh

Messrs. Samuda's Letter is a Reply.

" We have on our railroad an inclined plane of 360 feet to the mile, which

at present requires stationary power to overcome, but which we are desirous

of dispensing with. From the examinations made, the operation will involve

no little expense, and we have been deterred from proceeding by a notice

which has appeared in the English Journals on the success of the atmos-

pheric railroad between Dublin and Kingston. We are ipclined to the

opinion, from what we have read on the subject, and from our own calcula-

tions, that this atmospheric power may be applied most advantageously to

planes, and particularly where the plane is not to be avoided but by a circuit

and increase of distance, involving no ordinary expense—we will, therefore,

esteem it a very great favor rendered to our company if you will obtain from

General Pasley, R. E., J. Brunei, Esq., M. Mallet, or Mr. Vignoles, or

from any other competent source, the real practical results of the experiment

now making, with the cost of construction per mile, and the power exerted,

with the advantages of this power compared with steam, on the various in-

clinations of a railroad. We would be pleased to have the arguments both

pro and con., so |^at we shall be the better able to decide on the two ques-

tions which present themselves.

" First. The expense of reducing the grade of inclination at our plane

by a circuit, and

" Second. The expense of overcoming the inclination and delay at the

plane by the new power."

Copy of Letter from Meurs. Samuda, Brothers.

" SouthtDcrk Iron Works, AprU 30, 1844.

" Messrs Palmer, Mackillop & Ca
^ Gentlemen : We beg to acknowledge the receipt of your inquiries re-

specting the atmospheric railway, and in reply beg to hand you the follow-

ing information which we regret will not, in all probability, be as complete

as youi friends might wish, owing to the want of some inibrmatioD which

their ietteis do not supply, and which we wouM feel obliged by your obtain-

ing for us. Thus, the length of the inclined planes is not named. We can

only, therefore, iii the present instance, giro them such general information

as we hope may be useful
,

,

, ..v. <u,- i^ u.-.
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" The diameter of the vacuum pipe Vhich we lecommend in all ordioary

cases ia 15 inches ; this will draw

48 tons up 1 in 80,

44 « « 1 " 70,

39 « « 1 « 60,

33 " " 1 " 60.

200 tons on a level,

80 " up 1 in 160,

65 f" « 1 « 120,

68 « « 1 « 100,

" Up such an incline as you name (360 feet per mile, or 1 in 15 about,)

it will take 12 tons, which, in all probability, will be too small a load, if so,

however, the area of the pipe will require to be increased till it meets the

load you deem sufficient—probably 20 to 26 tons will suffice, in which case

a pipe of 22 inches diameter will be required on that incline.

" The engine power necessary depends on the speed you require the trains

to travel—thus with a pipe 16 inches diameter, (which is capable pf draw-

ing any of the loads on the corresponding gradients mentioned in the an-

nexed table,) an engine of 100 horse power will be sufficient for a speed of

50 miles per hour, or 68 horse power for 30 miles per hour.

" The distance apart the engines should be placed will be slightly influ-

enced by local circumstances, but will average 3^ miles from each other.

We have subjoined a table showing the w.orking expenses on the atmosphe-

ric system on a long line of railway, similar to the London and Birming-

ham here, and performing the same amount of traffic ; from that statement,

the cost of haulage on the atmoopheric system, travelling at 60 miles per

hour, is - - • - - l^f^d. per train per mile,

while the present cost with locomotives, at the

present speed of 25 miles per hoot, is It. 3d. ^ "

« In the maintenance of way there is also a saving on the atmospheric sy*-

tern, for the destruction caused by the locomotive engine to the rails, and the

way itself, is entirely avoided, and in its stead, we have only the expense of

attending the mains, and which in practice we find fully provided for with

one laborer per mile.

^ The cost of the atmospheric apparatus will of course be slightly infiu-

ttieed by local causes, the price in London will be as follows

:

15 inch vacuimx pipes, about 300 lbs. per yd. = 272 tons

per mile at £6, • • - - - £1632 per mil&
u Gominuoos valve and fastenings, viz

:

Wrotight iron plates and bars, 18^ tons, £129
Leather, 4St cwL, - . . . . 324

Bolts and HTttB 24 cwt, • • • 67
Lab^r, rivets, oil, tools, etc. - 960— T70 " *•

Tdlow lining and composition ibr grove, • - 260 " "

Pbniiig, drillnqf and lining with tallow, 3s. Ad. per yard, 996 ** **

Jtathn'valvtt, iboat • . 60 <* «

.'gwr, • . . - BO *» «

£3047 « «

p<ft|fiCT<ioBi,ete>,a»y6 per et, 1B8 " ««

i.^j,
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'* The cost of a vacuum main, 22 inches diameter, will be £4900 per

mile.

" Table of working expenses of the atmospheric system referred to, on a

line similar to the London and Birmingham railway, 1 12^ miles long, and

performing a similar traffic

Coal—each engine bums 500 lbs. per hour, and

works for each train - - - Si ni"*-

Add for waste while standing, Is. 3d., • 2f min.

11 min. =02 lbs.

32 engines X 92 lbs. = 2044 lbs., or I ton 6 cwt. 1 qr. 4 lbs., at 9s., lit. 10 d.

Wages—33 engine stations, each 2 men at Of. > .q 18 X 38

3.. \
*^'

aol^iSi'
^^' * *•

ttepaJTS to engines, oil, hemp, etc, 5 per cent on coat, say per

£212 IQj. X 33 ,„ ,« J
year, — . »-. .

— .... 12| \q ^^
^ ' 30 trains x 365 days

Piston leather 25., charcoal 6i., wear and tear oftravelling gear 4|<2., 2<. I0\d.

Superintendence, clerks, foremen and office expenses, sav £2600

£2600
p"' "*'*"'°' ^3r^' ^' ^^

Total haulage = b-y^d. per mile, - - - 5lf. 10 i.

^ Any other information which your friends may reqttire, we shall tt all

times be happy to furnish. We are, etc.

(Signed,]' "SAMTn>A, BKOTHms."

Messrs. Samuda, Brothers, having omitted to state the cost of stationary

engines, they write on 10th May as follows

:

" We regret that we should have omitted the price of the stationary en-

gines in our particulars of the atmospheric apparatus fiimiihed yon.

" The price of two 60 horse condensing engines with their vacuum

pumps and apparatus complete in every respect, and put mi

board a vessel in the Thames, will be - • • £4360
"• A pair of 34 horse engines and pumping apparatus as above, 3060."

an THB ATMOSPHKBIC ITaTEM.

" lat. The Iom of power occaakmed bv the locomotire engmei haviof to dimw thor own
weight is entirelT avoided, and ateep hilb maj be aacended with no more ^AA^^im^A power
than that actually due to the acclinty, as them is no weiafat except the train.

" There is no other known power which can be wpiied to loromorioo wilhoat eanving
eonsaderable weight and friction with it The ill effecta of locaaMtive —g*"— have been
alreadv pointed oot, and the same disadvantages exist in the apcBcatioa of ropeSj which
must be drawn along with the train, and became an inenaaed tnounfaianoe on mrBned
planes. The defects of ropes in other reigpeets are too geoecallj known to need (

" 2d. The weight of the rails and chain on the new syitem majr be leas by one-thiid

than wh«^ hwomothe engines an enqiloyed, as the eaniageiafAetraiB will be too liriit

to injure them. The annual duurge w maintwiance ofway wiD, ftom tin same eaass, sa
reduced t» a coasidaraMe extent

"3d. Tbewearandtearof kKomotive, coDipaiedwithatat)aHijaacinea,iBaal8toI.
"4th. By the new system the foil power of the engines k always obtiined ; and on an

incline the additional qnantitv of fhei consumed in —wn^wg willhe saved in deaoendtng,
as thatrafaw run down Inr, taeir own gravity. The taamm tt JtMl wB be ftiilWr oe-

cnased, as the expense or using coal is only half that or ooke.
•< Oli tla^sav system the velocity dependi catinly apca tha vrtsd^ wilh iHiieh the air
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is withdrawn from the pipe ; therefore, by simply increasing the air pump, any epeed may
be attained ; and with a fixed quantity of tramc per diem, no conaderable increase in the
fuel con8ume<l or any other expense is incurred for improving speed, further than the small
additional power required to overcome the increased atmospheric resistance. An actual

saving in the first cost of a railway constructed for high velocities may be effected, because
by performing the journey in less time, a greater number of trains may be despatched each
day, and their weight diminished ; therefore the piston, having less to draw, may be smaller

in diameter. The cost of the pipe (which forms the largest item in the first cost of this

railway) will thus be reduced in nearly the same proportion as the speed is increased.
" Besides these advantages, the system possesses others of still more importance to the

p>oblic. No coilinon between trains can take place, for as the power cannot be applied to

more than one piiiton at a time in the same section of pipe, the trains must ever be the
length of a section apart from each other ; and if frt>m any cause a train should be stopped

in tne middle of a section, the train which follows it will be obliged to stop also at the en-

trance of the pipe, as there will be no power to propel it until the first train is out. It is

also impossible for two trains to run in opposite directions on the same line, as the power
is only applied at one end of each section. A train cannot get off the rail, as the leading

carriage is firmlv attached to the pston, which traveb in the pipe between the rails, and
the liiggage and carriages cannot be burnt, as no engines travel with the trains.

" We now come to the comparative cost of the two systems.
" Ist. The necessity of havmg the railway comparatively level causes the present enor-

mous outlay for earth work, viaducts and tunnelling, and increases the cost of land, not

only by lengthening the line to save cutting and embankment, but by the quantity wasted

on each side of the road wherever such work is required. Thus, if an embankment or

cutting has to be made of 30 feet, at least 60 feet of land must be covered on each side of
the raSway in ctrderto obtain sufficient slope, making a width of 120 feet, besides the road,

except where they occur in very favorable ground. The comparative expense of this item,

between the two systems can be ascertained by lefinring to the aveiage cost of fonning a

turnpike road and that of the principal railroads now in operation.
" Since it is not necessary to make detours to avoid steep gradients, the direction of the

road in a straight line may be more nearly preserved."

LOCOMonyE ststem. Per mile.

Taking five of the principal railroads as the basis of our calctilatioo, their

average expense of formation has exceeded* - • -
[ £36,000

And tbe original stock of locomotives, - • - 1,600

£3nfi00
ATMosPHEUc BTBTEM. Per mile-

Tiie average exnense of fenmng a tompik* road throoghoat England
has been £3000 per mile, but for our road say - £4,000

AOow extra for road bridges, ... 2,000
Raib, chairs, sleepers and laying down, - 8,500
Mam fife aitd appuatus compl^ (im a scale for tranq»rtine 360 tons

per nour, or 5000 tons per oay of fourteen hours, on a load with gra-

dienU of 1 in 100), - . - 5,900
Fixed engines, air puoq», and engine houses, - 1,400
Traveifing pi^ons, 90

15,190

Sniaf per mile in finaing and flunkhiag oo the atmoapheric yfUoi, 85i,48Q

37,600
Annual expenses of working per mile, when oonveying two thousand tons per day.

(This is beyond the average quantity omveyed on the Lavopool and Manchester lailraad :)

LocoMonyE stbtem. PermilB.
5 per cent, interest on capital invested, £37,600, - - £1,880
Maintenance of way, ..... 460
Locomotive department, inrl^ng eoke,

ATMospBnuc arrr^M.
5 per cent, interist on costal invested, vix., £15,190,
Miuntenance of way, and attendance on mains,
Wmr and tear of fixed engmea, 5 per cent; of cost, -

Coal, 0-75 lb. per ton per mile, 914 tons, at 90ii.,

WagOB to engmemen and stncen,

i;so

*Ow cal««]ati«M SIS lb«MM OB the nyoits «( dfiliMwt ceanaaiM vhsas laitvsn an csa^isH
siiaaf «—»-

-
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Wagn to tnin condneton, • - S6
Renewal of travelling apparatus and oompoiition- - - 50
Sundries,-.---. 150

1,68$
Annual eaving per mile on the atmoepheric ujMtm, • • SJS04

IJao
Total expenaea per ton per mile on the locomotive eyateoi, • • l,64d.

" " atmoqiheric " . . 0i06d.
Excluaiva of carriages and management, which may be taken as the same on both ay-

ieata.

MISCELLANBA.

There is a very interesting thbugh somewhat discursive article on " Aque-

ducts and canals" in the London Quarterly Review, for March laM. It will

perhaps astonish the advocates of canals to learn that the Duke of Bridge-

water regarded with no little uneasiness, and with almost incredible fore-

sight, the ultimate capabilities of the railway, though at that time nothing

beyond the common tramroad existed. When congratulated on at length

reaping the profits of his perseverance and sacrifices, he replied " Yes, we
shall do well enough if we can keep clear of those d—d tramroads."

The Croton aqueduct is also mentioned in these flattering terms :
" Till

London with all its water companies is as well supplied with accessible

water as modem Rome is by only two of the aqueducts, whether fourteen,

as some count them, or twenty, which ancient Rome possessed, we must

C4mtent ourselves, Anglo-Saxons as we are, with resorting to New York for

wise saw and modem instance, and must lead our readers to drink at the

Croton aqueduct."

The reviewer has got it into his head that there is some doubt as to the

work accomplishing its object The only objections we have heard are that

the deviations from the original plan in the Harlem bridge and dam in the

Croton have cost the city seve^ hundred thousand dollars, and that archi-

tectural effect appears to have Ibeen avoided not by an increase, bat certainly

without any diminution of expenditure. There having been no estimate of

income, and the expenditure having been in fact " ad libitum," the Croton

water works have escaped the searching and in&llible ordeal through which

the railway has to pass. But as regards the supply of water with refereoce

to quality and quantity, there can be no doubt as to the ezcellflnce of the for-

mer, or the abundance of the latter.

The Mohawk and Hudson railroad compatty having d(me away with the

use of the inclined plane at Schenectady, are now engaged in boilding an

entire new road at Albany, in order to avoid the inclined plane at that city.

The Long Island railroad company are making a tunnel in Atlantic. atreet|

Brooklyn, in order to bring the enginee near the ferry, and to do awaj with

the use of horses. It will also save time, and thus aid them in competiog

for the Beaton travel Should this meet the eye of the engineers of the above

important woric», we wouM b^ leave to intimate that some details as to t|ie

annual coet oa the old plan, die saving by the new and the ooday hgr which
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that saring is effected woald be of interest to our readers generally, and, aa

w« hare in another part of this number endeavored to show, would be at-

tended with no disadvantage to themselves.

The Central railroad (Michigan) will be opened in July to Marshall, and

in the fall to Kalamazoo.

Enlargement of the Lachine Canal.—" In the list of imports by the La-
chine canal in thia day's Gasette, will be fiwnd the caigo of the Claebec forwarding com-
paay'a barge Shannon, conaating of 1903 barrels of floor. This, we are infimued, is the
taivest cargo ever brought frcKu U>e npper country to this market, by about 400 barrels."

—

[Montreal paper.]

Here it will be seen that a wooden canal boat, which passes the old locks

of this canal, has actually brought down 190 tons of freight An iron boat

would take 250 tons. Now we know that 100 boats per day can be pased

through single locks with ease, and—we quote from memory—the total

amount of western produce, via the St Lawrence, does not exceed 600,000

to 700,000 barrels per annum ; and 100 boats with 1900 barrels each, gives

190,000 barrels per day. Hence, the old Lachine canal will easily pass the

western freight in 6 or 6 days, and would not require more than 10 or 13 days

to pass all the flour and pork which passes over the Erie canal. Tet the

former is to be enlarged from 90 X 100, (the size of the present locks,) to

46 X 200, and the channel of the canal in proportion. The " danals of

Canada" have, however, been thoroughly discussed in thie Journal, and we

only allude to them now to show that the views of the writer are fully borne

out by experience, and also to give a practical and striking example of the

ruinous consequ^ces which infallibly result from entrusting to political ad-

venturers the management of works, to the success of which that character

and skill, which we have strongly insisted on in our opening article, so

largely contribute, and without which all is a lottery.

KATES OF FARE AND RATES OP SPEED OK RAILROADS.

In our number for April we presented some consideratioos on this subject,

aad cited the case of the line of railroads between New York and Wash-

ittfton, as one on which rates of fiire, mach higher than could be judicious,

were adopted. Our impression is that die prosperity of this route of travel

ham been much retarded by these rates, which have a totidency to throw off

the travel on other routes, and at the same time to prevent the increase which

•t more reduced rates would take place between the cities which it connects.

At the same time, it was evident to usj that the present rates of &re, if con-

tmued, must lead to rival lines being gottm up between these cities, of an

inferior character perhaps, but at more reduced charges to thetraveller,

which would carry t^mnch of the aliment pertaining to these works ; and

tt finends of the railroad system, rel^tamt to tee it retrograde^ we were

anzioas to see a policy adopted, which, while it was liberal to the public,

WW the true policy for the railroad companies. At a rate of from $2 to

fS 60 betwem New York and Philadelphia, the same between PhUadd-

phia and Baltimore, and from fI to fl 60, at fiutheit, between Baltimore
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and Washington, and with not more than four and a half hours between

New York and Philadelphia, and from five to five and a halfi between

Philadelphia and Baltimore, the railroads connecting tliese towns piay mo-

nopolize the whole travel between them, and that greatly increased, /probably

much more than doubled, by such a policy
;
but we predict if the present

high rates of fare, and low rates of speed, on this great line are continued,

a year will not elapse before rival lines of steamboats and stages will be estab-

lished throughout its whole extent ; and if established they will be sustained,

both because at the present reduced prices of labor, provisions and materials,

they will be kept up at a comparatively reduced cost, and because the pub-

lic, which considers its good nature to have been abused by the railroad

companies, will be inclined to support them. We trust that the railroad

companies will look calmly at the subject, and see to what they are at pre-

sent exposed by their too grasping policy, and mistaken views of it, and as

we expressed ourselves in our previous number, on the subject, will " act on

the principle of the ounce of prevention being worth the poimd of cure.

'

It is apt to be the case that we are not apprehensive of danger where we
have been for some time exposed to it, and the companies in question, having

so far escaped any direct competition, may perhaps think themselves safe from

it. But they should bear in mind that the country is no longer in the pros-

trate condition in which it has been since the revulsion of '1837, and that a

spirit of enterprize is now abroad, which will leave unexplored no avenue

to profit Ericsson boats have been already built, and more are building,

for the conveyance of freight and passengers between New York and Phila-

delphia, New York and Richmond, and Philadelphia and Richmond.

These boats may be expected to divert some travel from the railroad lines,

but nothing in comparison with what would be taken from them by lines

of stages and steamboats at a reduced rate between New York and Phila-

delphia, and Ericsson steamboats between Philadelphia and Baltimore, by

way of the Chesapeake and Delaware canal, or a line of ven' quick steam-

boats on the Delaware river, and Chesapeake bay, connected by an expedi-

tious stage line between Newcastle and Frenchtown, or parallel to the Chen-

peake and Delaware canal. An independent canal line, or a day line of

quick, steamboats could not fail to do well at half the present rates of fut

charged by the railroad company between Philadelphia and Baltimore.

We say an independent canal line, because there is at present a daily line

of Ericsson boats between Philadelphia and Baltimore on the canal route,

but these it is generally understood are owned by the railroad company, or

large stockholders in it, and are now, not to make money by the transporta-

tion of passengers, but rather to keep travel /rost the canal, and throw it oo

the railroad, the rates with this view being kept nearly as high by the canal

line as on the railroad itselt The bet that few travellers under these cir-

cumstances take the canal route, is no evidence that a really effective line on

the canal would not carry off a rerf large travel On the contrary we arc

very much mistake, if a night line on this roote woold not compete erea at
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the same rate of fiire very advantageously with the railroad ; and, therefore,

if once gotten up and prosperous, th^re would be no probability of the rail-

road company putting it down, or buying it up without a g^eat sacrifice.

Instead of adopting a policy which will certainly bring about these resnlts,

we would earnestly urge the companies between this and Baltimore to look

to the other side of the picture, and see what may be done by diminished

rates of fiire and increased speed. In the first place their example would be

followed by other railroad companies south and west of them, and the whole

of that travel which is now diverted to the sea, and passes between the north

and south in sloops and schooners, or which passes up the Hudson, and

thence around by the great lakes, even to New Orleans, would pass ovej

their railroad and the Baltimore and Ohio railroad to Wheeling, or by the

railroads south of Baltimore to the south and ; sonth-west. Secondly, the

local travel between the large cities would be greatly increased. But, lastly,

and what seems to us of much more moment than any other consideration,

the companies would establish the prosperity of their works on a more per-

manent foundation, both by doing away with the temptation which now ex-

ists to competition, and by satisfying the public which is at present univer-

sally impressed with tibe opinion that the &res on the great routes in ques-

tion are too high, and their rates of speed too slow, and that in other respects

it i$ not accommodated on them a* it ought to he.

Our thanks are due to the Hon. Asher Tyler, the Hon. Horace Wheaton
and the Hon. Hamilton Fish, of the House of Representatives, for public

documents—recently received.

Ei.raa BuaaiTT expresses himself as follows in relation to the " iron

horse" of the railroad : how few there *are who can do it more eloquently.
^ I bve," says he, " to see one of these huge creatures, with sinews of brass
and muscles of iron, strut forth from his smoky stable, and, saluting the long
train of cars with a dozen sonorous puff^ from his iioa nostrils, foil gently
beck into his harness. There he stands, champing and foaming upon the

iron track, his great heart a furnace o|f Mowing coals ; his lymphatic blood
is boiling in his veins; the strength ofa thousand horses is nerving his

sinews—he pants to be gone. He woukl ' snake' St. Peter's across the desert

of Sahara, if he could be fiiirly hitched to it. bat there is a little sober eyed,
tobacco chewing man in the saddle, who hokU him in with one finger, and
can take away his breath in a moment, should he grow restive and vicious.

I am always deeply interested in this aian ; for, begrimed as he may be with
coal, diluted in oil and steam, I reeard him as the genius of the whole ma-
chinery, as the phjrsical mind of that huge steam horse."

FitcMmrgk Railroad.—The cars on this road made their first appearance
at Concord on Thursday, June 6th, ai^d the trains will now run legoUurly

;

the track is progressing rapidly towanls Vermont, and—Canada? certoiiUp.

Since the above, we have received a copy of their report, and ^lall r^r
to it in our next

Railroad Aeeident—on the ByneiM and Auburn railroad, on Wednes-
day evoiing, 6th June, says the HochiMter daily Advertiser, without other

miary than what was 8ustamedWthe<*!iroB horse." Would it have occoned
if the can had been moved on the " aUaospheric" principle ? Mr. Samuda,
OM <rf the inventors, says it is impoauble.
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Noruirh and Worrrstrr Railroad —Thf Norwich Courior. of Juno 4tli,

says that the aiimirti merlin^; nt tho stiK-khoMiTs ot' llie Norwkh anil Wiirri-stcr railroad

took place in this citv vostorilav. '1 hi' liiljuw in:; ;_'rntliuiin \Mrr ili'iliil ilirriii>rs tor the

onsuiii;.' v<ar: D. '!"> Irr, W. P. Grern, J. A. K... kwdl, Norwich; A DcWilt, C»xfoni
,

W. \V. \Varil, Boston; 8. II. Brooks, Jacoli J.itlli', Khhu Tow nsiniJ, John Rajikin, j\\

fn'il HriK)ks, Nrw Vork ;
Asa \V. 11. Claiiji. I'ortlami, .%!.•.

It IS sail! that is in rontcmplation to <'xtfiiil th'- l.oticj Island railroad sovcn niiU-s tn-vond

Grwnjjorl, hniii^int; its tcrinimis to wilhiri lourliin iiiilos ni Nrw London. Another [iru-

jivt on the tapis is to extend tlie .Norwi.h and Wuni-stor mad duwii the river In a [xiint

opposite or helow New London, so that the termini ot'lhe two roads shall l>o hroiiixht with-

in 13 or II miles ot' caih other, 'riuis this route U-tween Bii^tiin and New ^ ork would
U- suljstanliallv a l.ind route. It', then. t!ie distaiue iVoiii New \Hrk to the i-astern lernii-

nus of the Loii:; Island road—i>ne hundred ami one ii.ileH—shall he aieoinplislKHl in three

hours—no more and no less—(and that is what the eoiii[iany eoiilidently evpi'it to doj this

roulo will ine\ital)lv he the quickest, sun ^I and most |Hi|jular route U-lvvei n tlu' two cities.

As such, it is sure, also to hecoine the ^rreat mail route.

Boston and Wurrrsler Railroad.—Thf^ stockholder?, at thfir annual
meeting on Monday, 'M Juno, f>av» the Bay .State DeiiHK-rat, renlcvted Messrs. Nath.iri

Hale, David Hensiiaw, Daniel Denn\ l.^liphalet Williams, Cieorije .Morey and Nathaniel

Hammond, dinn-tors—and rho.se Messrs J.tin Hathaway, Ahniliam T Low and Benja-

min F. While, in place ol' Messrs. AliW<-: Williams. Addison (.ilhiiori- anil Nathaniel K
Emmons, wiio declined a re chHlion. 'I'hi' annual re|>urt was nulimitled and ordered to t>e

printed.

We have receive»l a copy of the rejmrt—from some kind friend, who will please »cee|i»

our thanks—but have not yet had time to exaiiune it, will do i»o, however, in tmie tor our

next number.

Boston and Providence Railroad.— .Vt the annual meeting of the stock

holders of the Botjton and Froviilence niilroad, the old Inianl of directors were n--eU'Cte<i.

The receipts from January 1st, 1K13, to January 1st. \^\\, have l>ecn *9^,'^2l, againrt

$75,G'20 in the same tinM>of 18-13— :ncrea.se jf'j;),v.'ll| The month of June is estimated at

S26,000—last year, S"'<23,74y. The exjienM-s have been materially less than in 1843, and
the nett revenue for the past six months will l)e nearly equal to what it was when the

whole New York business was done by this roJid. It was voteil to subscnlx.- S40,U00 in

aid of the Stoujihton Branch railroad, which insures its N'injj built, ajid will give a large

addition o( bu«ine«8 to the Providence. The fn-iirht ha» increased this year 9tj per cent,

to way stations, and 11 per cent, to New York.—[N. Y. American.]

Greenfitld and Northampton Railroad.—We learn, says the Oreenfield
(MaM.) Democrat, that Mr. Hoyt, is makini; good progress in the survey of this road.

From a point a tittle this side of Northampton, for the distance of about 1 1 niilrw, the road

can be made in a right lijio " as straii;ht as an arrow," and jierfeclly level. The country
is so level that the exjx-nse of (grading that |>art of it cannot eireetl one thousand dollars

per mile. So favorable a hx-ation for a railroad can s<-arrely 1k> found in 'New England. '

The di«tanoe from Greenfield to Northan!{)l«n, by the railroad, will be 18 l-'2 miles.

Another Railway.—The Hartford papers rcconnmend the construction ol

a railway from that city to Danbury, for the purpose of forming a direct railway commu-
nication from Boston anil Hartford to New Vork ; in opposition to the proposed railway
from New Haven to Bridgeport. The distance from Hartford to New York via Danbury
it is estimated can be performed in four hours. I'hc highest gradients will not exceed 40
feet per mile, and the road will pass through Waterbury and several manufacturing villages.

At an eltvtion of directors of the Mohawk and Hudson railroad com|iany, held on the
I2th inst , the following persons were elected dirtvtorsfor the ensuing year: George Law,
Jacob Little, Edward Mills, Wm. S. Hoyt and John B. Lasala, of New York ; Rufus H.
King, Augustus James, Herman Pumpelly and John V. L. Pruyn, of Albany. And at

a meeting of tho Itoard held the saute day, George Law was re-elected president and Jacob
Little vice president.
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ATMOSTHBRIC RAILWA.T.

In our July number we published a letter fimm Messrs. BuBudl^ Bf«#i|||i

the patentees of this new mode of working rsfljwqigi^ aad yiomisfijpjjiyt

m a subsequent number, a further descriptioa, with ttlflStiW^ODflL ij|p||pci>

dance with that promise we now give the main past of a riMiit <* tmifiift^

the adaptation of atmospheric pressure to the patpmim of keoBifldHi im
railways," by M. J. D'A. Saitiuda, together with ifewfaloztraols framlhe

examination of Mr. Cubii, Mr. S. K Brunelj aad Btir. Roiert Sti/ien»<mt

engineers of reputation, before a committee of Ae hoase.of ooBnnabt^^it

relation to its advantages as compared with the pMMBt loooqMtMnKii^iad

vyttem of working railways. Mr. St^henson apjieais lo lake deddf^

ground against the principle, yet he admits dut <*it8 safety is Beatl^ poipKt

if 3roa keep the trains moving in one direction, at theaMsetiiiM^o—tbil if

to say there is no danger of running off the traek-^r the o«l)r^|U|g8C oi-

accident arises from the possibility of two trtint mee^ig, eiyii^Khi 9/mtB
to OS there is little prolmbility ; but the other gendemea wese ieieidtifyin

its &yor, as the extracts from their ezamieation will show; «iid, "thejie*

eisioa of the committee was unanimoosly given is Iitot of dM C^rojdoa

and Epsom line to be worked by the niiniinijij^|y||i|liw^.li> Ihtf nil lijjpl

of the other" ' ^l'' -?/[ '^^'-/^' ' ' 'W
It is by no means surprising that there should he • iirhfeity flf f|>jnion

among gentlemen of the profession, as w!eU^iit)un,in jiiJiifi^^^^^^

vention which, if it is in reality what its ftieods cUum i&r.'i^ttiilefeir toftOK

duce a revolution in tbe^ present mode of raSroed locoofiptiai. jL^mm
Mr. Stephenson^ high as he stands as an engbeer, anl menaftetorir tf 2»-

canotive engines^ may be as much mistaken, and as honestly so too, as. was

Dr. Lardner in relation to Atlantic afteamj navigation ; but we^aee no reason

to doubt the accuracy of the experiments and the correetkess of the obse^

vations made by the other gfentlemen who were examined l^ the committee.

At ail events, we think we see enough in it to warrant us in laying it before

our readers, and to request those editon Irith whom we exchange to do die

same to theirs, or to call attention to the Joaraal containing it
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DESCRIPTION aw CLE6G ANO SAMUSa's ATMOSPHERIC RAILWAY.

Fig. 1. On this system of working railways the

moving power is communicated to the train

by means of a continuous pipe or main A,
laid between the rails, and dirided by sepa-

rating valves into ^table and convenient

lengths for exhaustion ; a partial vacuum
is formed in this pipe either by steam en-

S'nes and air pumps fixed at intervals along
e road, or by water power, if the nature

of the country be such as to aflbrd i;.

—

These valves are opened by the train as it

advances, without stoppage or reduction of

speed. A piston B, which is made to fit air

tight by means of a leather packing, is intro-

duced mto the main pipe* and connected to

the leading carriage of each train by an iron

plate C, which travels through a lateral

opening the whole length of the pipe. This
lateral opening is covered by a valve G,
extending the whole length, formed of a

strip of leather riveted between iron plates

,

the top plates are wider thaii the groove,

and serve to prevent the external air forc-

ing the leather into the pipe when the iwc-

nnm is formed ; the lower plates fit the

groove when the valve is shut, and making
op the circle of the pipe, prevent the air

passing the piston ; as shown in figs. 2^3
and 4 One edge of this valve is securely

held down by iron bsrs a a, fastened by
acrew*bolts h bXo & longitudinal rib e, cast

on the pipe on one side of the lateral i/p&i-

ing, and the leather between the plates and
the bar being flexible, forms a hinge as in a

common pump valve ; the other edge of

the valve blls on tHb sarfiice of the pipe on
the opposite side of the opening, thus form-

ing one side of a trough F, as shown in

figs. 2, 3, 4. This trough is filled with a

composition of bees' wax and tallow, which
snbslance is solid at the temperature of the

•tmosphere, and becomes fluid when heated

a few degrees above it This composition

adheres to the edge of^the valve, which
"hat part of the pipe which forms the other, A

produces peHect contactiMween them ; bat as the piston advances, the valveG
must be raised to allow the connecting plate G to pass, and this is eflTected by
four wheels H H H H fixed to the piston-rod behind the piston, and tbeap-

ertore thus formed serves also for the free admission of air to press on the

• Whoi tb« fint danmoa or nctian is exhaMlcd, the Mpumdng vahre open«d, and
the fifont of the pistoo being thosexpoMd to tho exhausted portion of the pipe, the atmoe-

<

phenc air pnMing on the back «f it fNfds it firwaid in the pipe, and wiUi It the tniB to

whioh it i» attached.
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back of the piston : by this

operation of raising the valve

out of the trough, the c6m-
position between it and the

pipe is broken, and the air-

tight contact must be repro-

duced. To effect this, an-

other steel wheel R is attach-

•d to the carriage, regulated

bv a spring which serves to

insure the perfect closing of

the valve by running over

the top plates immediately

after the arm has passed, and
a copper tube or heater N
about 5 feet long, filled with

burning charcoal, is also fix-

ed to the under side of the

carriage, and passes over and

re-melts the surface of the

composition which has been

broken by lifting the valve,

and which upon cooling be-

comes solid, hermetically

sealing the valve as before.

Thus each tram m panmg leavd tl|iepipe in a ft- lliiB to nblive t2k»

next train.! A protectmg cover, I, fantted of t^» pkl^v^ aon ^)(Mtt(|

feet hang, hiojgea with lothef, is j&eei lovw the Talvii^ uid aenraaJo pi^f
serve it from 'snow or rain ; the aid oi each plate mderlaps the next in tiifh

dira^n of the piston's motion, thus iMuring dia lifting of each in «ae-

cession, which is effected by the wheels D fix^ under the carriage.
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Fig. 5 is the exit separa-
ting valve, or that at the cad
of the section nearest to its

steam engine ; this valve is

opened by the compressioo
of air caused by the piston

after it has pass^ thebranch
which communicates with
the air-pump.

Fig. 6 is the equiiibriam

or en^ranceseparating valve.

The arrow denotes the di-

rection in which the trains

advance. The pipe is ex-

hausted on the side of the

valve letered C, and is onlj
prolonged on the other nat
to allow the piston to enter

the pipe before the valve is

opened. Attached to one
side of the main is a semi-

circular box B A, divided

into two compartments by
a partition, of which « « «
is a sectional view, and thro'

^N^ikS ii a cirenhtr opening : in the top of the box are

two amall square holes, one on each side of the parti-

tion, famished with a box slide, by which either or both

of them may be covered at pleasure ; within the box
B A are two valves, b and «, (of which & is the gnu-
flt^yooBBeetedbyaa imd <2 to each other, and to a rer-

Iteu axit e, on which they can swing horinwtallyfor

•hout IMdegreea. When thepipe is to be exhaniied,

thavalvea are placed by band or iHherwise, in the peti-

ti«i npraMated m the figure ; b filling the opmmg in

the partition, e cloiing' the

main. The box slide iIk)

covers the bids on the riiaB
of the partitioii, learite the

odier hole open as the euais-
tion proceeds; C and Bffe
ia Tacoum ; A and D opakto
the ain There is ihm the

Mne pireesareon each sqnire

inch of b and e ; but i bong
larger than e both Nuain
dose, for the total pressara on

b prepooderatmg, will Iraep e

against its seat, as wiU be plain
on looking at the figare. Bat
the train on approaching,

I box 80 a* to cover both holes, and a passage is formed fkuf

which the air in the partition A, rashes into the min C, so thsl A «id B
aie 00th 'my9ca»t lad the piessare baing ToaoTtd firon ^ that on c ^ross
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it back and allows the jMUm to pam.

—

The valre, or rather, piston ^ is a cup

leather, riveted between iron plates and

shuts into the opening in the partition : c

is a flat leather valve, and shuts against a

lacing in the main.
j

:

i

The main pipe is put together with

deep socket joints, in each of which an
qppnlar space 18 left about the middle of

the packing, and filled with a semi-fluid

;

thus any possible leakage of air into tjM

pipe is prevented

i

When it is necessary to stop or retajrd

the train, in addition to the use of a co|n-

mon break, a valve in the travelling pistpn

is opened by the conductor by which mesjns

the external air is admitted into the ex-

hausted portion of the pipe, and the pro-

pelling power destroyed.

In localities where a sufficient qaantny

and kll of water can be obtained, the at'

mospheric system can be worked widioat

the assistance of any machinery whatev'

er : by coiistructing a tank or tanks (^
a total capacity double that of the section

of pipe they have to exhaust,) filling them 1

with water, and allowing it to run oat '<

through a descending perpendicular pipe

about 32 feet long (which it will do by tta

gravity alone,) the whole of the air cm*
tained in the pipe will expand itself into

the tanks, and by the time they are half

emptied of water half a vaeiAim will be

formed in the pipes, as the air will be ex-

panded into twice its bulk, and the Ofk^f

half will run out while the travelling pi*-

ton and train are advancing, thus increas-

ing the space in the tanks ai that in the

pipes is diminishing by the iqpproech of

the piston, and by this means mainlwininy

the same degree of vaeaam daring (he

whole time the train is passing, wwefer
be its speed.

Workings of the Atmoipkerie rwhtuf
0% the Birntingham, Bri$tU imd
T%ames Junction rotiway.

j, ,v

The83r8tem is in operatioB 4»njMiari 4^
the above line between the Great wasthm
nilwaj and the Uxbridge tomI^ onJittiito

cline, put 1 ia l^amdjfuHl m 11&
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The vacaam pipe is half a mile tongi

and 9 inches internal diameter.

The exhausting pamp is 37| inches

diameter assA 22^ inches stroke, worked
by a steam engine of 16 horses' power.

For the purpose of experiment a series

of posts were fixed along the half mile

every two chains, and a barometric gauge
was attached at each end of the pipe, for

the purpose of ascertaining the degree to

which the pipe was exhausted ; a vacuum
equal to a column of mercury 18 inches

high was obtained in about one minute,

and both gauges indicatpd the same ex-

tent of vacuum at the same instant.

The following table shows a fair ave-

rage of the results obtained during six

months.

By following out these results, it will

be found that a main pipe of 18 inches

diameter will be sufficiently large for a
traffic of 5000 tons per day, viz., 2500
tons in each direction, supposing the gra-

dients of the road to average 1 in 100.

Not/.—A main pipe, 18 inches diam-

eler, will contain a piston of 264 inches

area : the usual pressure on this piston,

produced by exhausting the pipe, shoukl

be 8 lbs. per square inch (as tiiis is the

most economical degree of vacuum to

work at, and a large margin is left for ob-

taining higher vacuums to draw trains

heavier than usual on emergencies)—

a

tractive force of 2032 pounds is thus ob-

tained, which will draw a train weighing
45 tons, at 30 miles per hour, up an in-

cline rising 1 in 100. Two and a half

miles of this pipe will contain 23,824 cu-

bic feet of air, |f ths of which, or 12,430

cubic feet, must be pumped out to efiect a
vacuum equal to 8 lbs. per square inch

:

the air-pump for this purpose should be

6 feet 7 inches diameter, or 247 feet area,

and its piston should move through 220
feet per minute, thus discharging at the

rate of 24 7 x 220 = 5434 cubic feet per

minute at first, and at the rate of 2536 cu-

bic feet per minute when the vacuum has

advanced to 16 inches mercury, or 8 lbs.

per square inch, the . mean quantity dis-

charged bemg thus 3965 feet per mionte

:

therefore ^^f^=3'l minutes, the time'

nqinred to ex^nat the |Mpe ; and at tll(i

leaof the piim|> piMon it 14 tfaoMC «r
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great as that in the nipe, so' the Telocity of the latter will be 14 times as

great as that of the former, or 220 feet per niinatexl4=3p60feet per

minute, or 36 miles per hoar : hot in conseqaence of the imperfect action

of an air-pump, sligot leakages, etc., this vdocity will be reduced to 30
miles per oour, and the time requisite to mpke the vacunra increased to 4
minutes : the train will thus move over the Sj- miles section in 6 rainntes,

and it can be prepared for the next train in 4 minutes more, together 9 mi-

nutes ; 16 minutes is therefore ample time to allow between each tra&, and
supposing the working day to consist of 14 hours, 66 traiiis can be started

in each direction, or S^20 tons, making a total of 6000 tons per day. The
fixed engine to perform this duty will be 110 horses' power, equivalent to

22 hors^ power per mile in each direction, v'l' >

By refereaeeto the dakii of this tsj^le it

thi system treeqiridlyjMrfter (iiirnt*^

witt Ve Hjpea]^. U^ vprldBgs «f

; thirbu'gh die h(»gm dr
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summer, and in the eevereet winter that we have known for many ymrt:
in no single -iastaooe during the whole time has any derangement of the

machinery laken place, to prevent, or even to delay for one minute, the start-

ing of the trains. "Rie roaip pipe and valve have considerably improved by
working ; the composition for sealing the valve haa become so much more
firmly bedded in its place, that while in June last we were only able to ob-

tain a vacuum equal to a column of mercury 10 to 20 inches high, we now
obtain from

I

^ to 24 inches, and occasionally 26. The speed, originally

from 20 to 30 miles per hour, now ranges from 30 to 46. The whole at-

tendance the valve and main received during this period was that of a single

laborer for about one hour every week: the composition now in the valve-

groove has never been changed ; and 66 lbs. weight only has been added to

Slowly the waste : the cost of this composition, which consists of wax and
tallow, is 1 4. per lb.

. We have now procured data from which the economy and advantage of

this system can be arrived at with certainty.

It IS true that we have heard many objections made ; and as these objec-

tions, if tenable, would involve the principle of the invention, we cannot do
bMter than notice and comment on them here. We have been told, ItH.

That our expeiiments do not prove the applicabili^ of the system to an eir-

tended line of road.

Sd. That the number of stationary steam engines and establishments^
quired on this system would bean objection, in point of expense, and liabil-

iljr to aipcident

> 3d. That an accident o>:cnrri|igat one of these stations, or anywhere along
tl|e p^MS, would interrapt the traffic on the whole line ; and so strenuously

has this olyection been urged, that we have heard Jl asserted that a hole tke

aae of a pm's head, in the sealing composition, w*uld prevent the action of

tile invention, and thus the tr^c might be stopped for a whole day while

siaking fruitless search to discover iL

>• In answer to the first objection we would say, in every case where a train

mB been started the pipe 1ms been first exhausted to 18 inches of metcuiy

Of upwards : the time of performing this operation is about one minute, aod

J&

the barometric gauges fixed at both ends of the pipe the vacuum is aa-

atned to be formed to an equal extent throughout the whole length witk-

any appreciable diflerence.'of time. The pipe laid down is 9 inches di>

aiaetenand half) a roil* long, and a pressure equal to a column of mercuiy
1$ iocncs high, is obtained in one minute by an air-pump 37^ inches diame-

ter, moving through 166 feet per minute. Now it is obvious that if tl|B

transverse section oif the pipe be-increased to any extent, and the area of the

a^-puoip propofrtionat^ mcreased, the result will remain unaltered,

—

i. c
h^ a csile of pjjpe will- be exhausted in one minute ; and supposing the air^

pump has (o erJbiaust 3 ittiles, it will perform the operation in 6 minutes ; it

18 also obvious ,that if ^e area of the air-pump be increased in a greater

ptoportion than that of $he pipe, the exhaustbn will be peifenned more ra*

p^y, or vice versa. These .Tesults are matters of absolnte certainty, as

eqpvipcingly clear, as that the power of a steam engine must be regulated

by therfrea of the piston; on which the stenm acts. No person of seieitifie

attainments will for one moment doubt, that if aaleam engine were iluule

wfth a nlmder twice tl|e area pf the largest cylidder ever set to work^ the

«iwer<mained.would be in proportion to the mcreased area: and ao witk

th^ air-pwoyi before alluded to ; the excess of work u iiORtsdii^ljE KOUi
a) thai Bu Bir^pnap'sfarC^;^ itiches 'S^Minipiii'rli^ oeribrm.over anotlur of
3 feet1^ indi dlaiiieter,tbe speed of It^ BsH<>n» |wmg theea— in- both te
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stances. So piain aad selAevkient is this result, that we believe the moat

sceptioal will admit it to be correct ; and this being granted, the applicability

of the. system to a line of any length mtist foUow ; for whatever me length

of railroad be, whether 3 or 30, or 300 miles, no different effects have to be

produced. The working a road 30 miles long would be the saiae thing a£

working 10 roads each 3 miles long. Every 3 miles an engine and air-

pump is fixed, which exhausts its own portion of pipe before the train ar-

rives ; thus, as the train advances it receives power from each succMding

engine in turn, and without any stoppage, unliess required, until it arrives at

its final destination, and the air-pumps contufwiag to work, after the traita has

passed, on the section they act upon, re-exhanst it ia read^ess for the next

The second -objection, as to the complexity and outktv attendant OD a
number of fixed engines, may perhaps be better answered by taking a re-

view of the number and expense of these esgiafs and the duty tliey are re-

quired to prform. On a line 30 miles long, supposing the ayerage distance

between the engines to be three mile^ there would be 10 engines atict air-

pumps with their engine houses ; and if the railroad were appointsd for

transporting 5()00 tons per day over the whole distance, (considerably ukwe
than double the amount carried daily on any railroad in England,) U)»«i>

pense of one of these stationary engine establishments wouU cost comj^ete

£4200, which, multiplied by 10, will give £^2^000—total cost en the whde
line. But it is a fact which probably mast have escaped die notice of those

urging this expense as a drawback to the atmospheric system^ il they weie

ever acquainted with it, that to perform a traffic of only 1700 tons per day
upwards of one locomotive engine per mile is necessary ; and as each loco-

motive costs £1600, the total capital required for locomotive power oa a xoil-

road 30 miles in length would be £45,000; in first cost, therefore^ th«re

would be a saving of £3000 in favor of the stationary power ;* bat this is fax

from being the most important saving. Every miU owner in Laaeashire

and Yorkshire, and any person connected with mining operations, will TSft-

diiy admit that his outlay being once incurred for a steam engine to drive

his machinery or drain his mine, and his «agine being once fixed on ittrra

firma, its deterioration, uncertainty of action, or annual expense of nwintsM-

ance, is not a source of annoyance or anxiety to him; Five* per ceAt per

annum on the cost will more Chan cover all repairs necessary to be pecfonn-

ed to it, and all oil, hemp and tallow used in working it. It is the exc^
tion, and not the rule, if a stationary engine once fixed meet with a deraage-
mient to render a stoppage necessary.

The annual expenses will be for repairs at 6 per cent on £42^900 £3,100
For coal for these engines (when transporting 2000 tons per ^y,)
6420 tons per year, at 20«. per ton - - . - - 94M

Wages to engine-men and stokers |
- - — > ..... ^ , . 1800

£10^
The Liverpool and Manchester railway is 90 miles loDg,«Dd is the eaty

rvilway that trana|Mrts as sMch as 1100 tons per day over itt whole 469-

tance ; and tbeusnoal expense o( its locomotive 4lepattaMtot,inclQ<tiBg cake,
is about £50,000 a year.

Need we make any further comment, when the innvial expense of power
for the atmospheric system is* £10,320, and for performin|f the same t]*«ffie

en the kwomodve system upwards of £60,000 is fonad necessary t C^reat

* Thia aving iain enginea only, biit it aiufiM ^ r**^"***^ *<"* **"* «"

'

iteniL and by r&r«aee t« (be eonpantive avwnstrfthe tSteoitcn/iU^eSffikJlIlL J.,)

it wiB b»Hen that the total.fgthar^ tb&JoMOMfiM ajmfm k£mjmtei a>afi,«ld«
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as the pecuniary advantages hare been shown to be, nre most not forget to

<forrect the third objectibn ; viz., the erroneous opinion that the system is

(aalty because an accident occurring at one of these stations would interrupt

the traffic on the whole line. Prima faeiej this argument is correct, l»t

we have already shown how small the chance of accident is to a stationary

steam engine ; hundreds are employed day and night without interruption,

draining mides ; if any derangement m their action were to take place, these

valuable properties would be overflowed, and it would require no difficulty

to point out many establishments where engines have been m action for years

together* But to make assurance doubly sure, a pair of engines and a

pair of air-pumps, each of half the requisite power, may be fixed at each

station : should anything cause one engine and pump to stop, the traffic

would not be hatermpted ; the only delay would he the retardation of the

train while passing over tlut section of pipe where only half the power was
in action, and until the canse of the stoppage were removed the trains would
be some five or six minutes more than usual performing the journey.

The next objection we have to meet is the mterruption to the traffic from
some derangement in the pipe. This comprehends, 1st, an accident to the

pipe itself; and^ from tne composition not being efifectually sealed.

An accident to the pipe can only occur from breakage, and xraless design-

edly peipetrated, could never happen at alL But for the sake of argument
we will suppose a pipe has been broken—no matter how - the time of re-

moving it and replacing it with another would be consideraoly less than the

time now necessary to clear off the fragments of a broken engine and train

after a collision : and supposing a length of valve to require replacing, it

cmiid be done in less time toan replacing a rail when torn up by an engine

runaiag off* the line.

IC instead of one, there were one hundred places along the pipe where
the heater had imperfectly performed its fanctidis, the admission of atmot-

phMic air through the composition in these places would only reduce the

coli^n of mercury a few inches : no stoppage or iotermptioa of the traffic

coai^ possibly occur from this cause, and by comparing the quantity of air

pumped out each stroke of the pomp, with the qtnmlity that will leak in at

each imperjfectly seated spot, any such erroneous idea will be removed.

Perhaps on this head, an appeal to experience vrill be more sattafiictory than

any mrgument, however strong : in the whole of our workings, the column
of mercury has never varied m height more than S mches on the same day

;

and as it requires eight times the number of minutes to destroy the vacuum
in the pipe, when the engine is at rest, that it takes to raise it when in action,

it follows tlUrt one-eigbm only of the power (two horses) is all that is em-

pkiyed to overcome leakage. Perhaps the necessity of stopping the traffic

of a line in the event of an accident until the dama^ is replaced or the ob-

stacle cleared away, should be regarded upon all railwap as a peculiar ad-

vantage : by this nece«ity all chance of " ruuiing into" is avokled, and

where stati(Msary power is employed the difficulties of commuication which
a locomotive line has to contend with are overcome. By means of an elec-

tric telegraph, every engine station along 100 miles or rood may be com-
municated vrith in half p, minute, and thus the traffic may be suspended and

resumed at pleasure.

On examming the fiicts we hav» eollected, it will be seen that die atmos-

pheric system is grounded on sound princifdes, and free from many objec-

• At Rock's Mbs, Cenwall, aasMBskM wwked dqr and night without intcaais>

iioniirSl-Syaui. -AtUMBMI LaAi wMw WMks, a pair of iiiMhw, oalbd «d;^
twins," hare worked 11 ycora, with tetiedf oao hoar'> imI dqr «r aifM. r
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tiooB that the present railways have-to contend nritfa: and a v^ylcasual re-

ference to these defects will prove the necessity of substitntiag an improved

system to meet the wants of the public, when this means of travellidg be-

comes fully developed and understood^

The general beoeiits that railway travelling has conferred, are admitted

W all j their introduction has given a new stimulus to industry, and present-

ed increased facilities for the merchant, manufacturer and agricuhtn-ist, by
bringing the remotest parts of the kingdom within a days 'journey,—thus

enabling goods and agricultaral produce to be c(H»veyed to distant towns, for

which uie previous mode of transport was unequal ; indeed, the numerous
advantages of railways have beca fully appreciated by the public, who have

not hesitated to embark immense sums of money to construct them 'between

most of the principal towns.

In proportion as persons have acquired a knowledgre of -the conHnercial

benefits that arise from this improved system of travelling, and have felt the

advantages of it practically, their dis^ste for the old mode of conveyance

has increased ; and if railway communication were attainable at a cost at

all approximating to that previously employed, it would very shortly become
universal throughout the empire. But the general adoption of the railway

system followed its intruduction so speedily, that many roads were half fin-

ished before their expenses could be ascertained ; each town capable of rais-

ing sufficient capital to connect itself with the metropolis did so immediate-

ly,—more eager to be on a par with its neighbor, than considerate of the

expense it was about to incur. Fortunately these increased fectiitiea in

many cases created a traffic which compensated for the ootlay t)Mt wat
found necessary to form and work these roads ; and as there is now so large

a portion of capital sunk in this description of property, and a moral cer-

tainty that a greater number of railways will be made in the next ten years

than have been made and partially completed ia tfte last,* any invention toa*

ding to facilitate their formation, or to reduce their cost, is a matter of die

Seatest national and commercial importance :. and if by such an invention

e speed of travelling can be further increased, the daogor of accidents di-

minished, and the expense of transportiag goods redaced to as low a rale as

by canals, the traffic, and, as a natural conseoiience, the remuneratioa lo the

proprietors, will be proportionaUy atfgmentyi.

Our object u to point out, that these results will •follow the adopdan of

the atmospheric system of working, and we lliink h vnA be admitted that

we have fully borne out and justified this idea, 'when we have taken a re-

view of the nature of the power and the experience already obtained on tile

one hand, and of the drawbacks under which the present systam labors on
the other. We will first notice the principal defeett in railways workei fey

locomotive power. These are the expenees consequent opon thnr forma-

tion and working, in addition to the impossibility of oUmaiag a speed iie-

yond 26 miles on hour, without incurring a more than proportumate aaid^

tional expense. For an engine that would draw 61 -89 tow oa a lerel at

the rate of 25 miles an hour, womld if required to travel <30 miles an iuwr,

only be able to draw 29^ tons, or, for the additional 6 miles in speed, a
loss of more than one-half in power. These evils arise item the foUowinf
causes.

First, from the oecessity of aiaking the roads cempaxatively level, o^

to the nature of the power employed. The whole power of Uie locomotive

engine is not available to impel the train because k haa to (bag itsdf audi

• In Ea^tod slooe, tfneo 1831, upwawk qlfflOflOl antai yfn4**I lMtve,ti«a nmjitim,

r--^
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tonder. Thus a great portion of its power is coiwtiiiMid eran on a level

;

but that loss 01 power is greatly at^rmented when contending with die

subtest ascent

The extent of this defect will be more clearly apparent by an example

:

Supposing a locomotive engine to posseaa a groes tractive force of 1700
Ibfi^ and its weight including tender, to be 90 tons, (this is the actual wei^
and tractive force of the best locomotive engines in general use when trav-

elling «t a mean rate of 90 miles per hoar,) and as 14 Ibe. per ton is requir-

ed to attain this velocitv on a level road, 280 Ibft. will be consumed to impel

the engine and tender, leaving 1490 lbs. available for the train. This, at 14
lbs. per ton, will draw 101 tons on a level road. We will now place the

samtB train on an inclined plane rising 1 in 50. The power required to

draw a ton at the same speed is then increased from 14 lbs. to 60 lbs., or

aesLrlv 4^ times as much as on a level : therefore the engine and tender

weighing 90 tons will coasume 1 180 lbs. instead of 980 lbs., and will leave

but 690 lbs. availa3)Ie for the train, instead of 1490 lbs. ; but as the train

now needs 6080 lbs. to enable it fo ascend, 11^ locomotives, each possessing

a tractive force of 1700 lbs., together 10,660 lbs., will be required to pro-

duce that available force : we thus have an absolute waste of more than two-

thirds of the power emmoyed on an naceiA of 1 in 50, while on a level it

is less than one-sixdL By the same calculation it will be seen, that if the

activity be slightly increased, the locomotive engme will not have sufficient

power to draw itself and tender, even without the train.

Secondly, by the necessity of having great weight and strength of raib

and (aaoaaiiaa con8ei|uent on the employment of locomotive engines.

Tliese engines (exclusive ol tender) weigh generally from 14 to 16 tons

ma£, in addition to the rigidity of load required to sustain this weight
over it on i»e earria^ the motion transferred to the wheels by the

alternately on each side, causes a continual displacement or fordng
eokal therails.

The third, and perhaps t^ greatest evil, is the heavy expense attendant

on working a railway by the ordinary method ; and this item is rendered

more excessive by the necessity of having ft large number of extra engines

in Store to keep an adequate tvpP^y ^ working order. Bt reference to the

half-yearly accounts of the Liverp(Dol and Bfanchester railway, the annual

ocpenpe m locomotive power and coke is found to be from £57,000 to

£60,000 a year, nearly £9000 a mile per annum, on a traffic of about 1700

tons a day. This amoimt is exclusive of first cost and interest on the origi-

nai stock.

The fourth evil is the large consumption of fuel in proportion to the

power obtained, which arises, in part, from the great velocity in the move-

msnt of the pistons, preventing the steam from acting on them with full

force ; which causes a back pressure on the pistons, reducing their force in

psoportion to the velocity at which they move: the power of the engine is

thus coastuatly diminkhed as the velocity of the tram is increased. To so

gteat an eatent is the combined action of these defects felt, that when travel-

ling at 90 miles pef hour, the effective power of the engine is reduced to

tavihat which woaM be obtained from the same quantity of steam gene-

rated, and fuel consumed, with a stationary engine. When travelling at 80
mites per hour it is reduced to less than one-fourth ; and at a speed but little

tsmnfinff 46 miles, the power is so &r destrored that the engine will scarcely

dsaw mare thin itself and tender. An additional waste of fuel, to an im-

mense extent, is ftlso occasioned l»y the loss ofpower (as Already shown) on
inclined planes. And, lastly, the chances oT accident from eoUtsioa, nn»
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ofBg^ off the Tail, banting of boilers ; effeeta, which hare been too severely

felt during the paift-six months.

From &e foregoing remarks it will appear that the evils (^ the present

system are entirely attribatable to the use of locomotive power, and the re-

inedy must'be sought for in the employment of stationary power in its stead

:

the means by which this can be enected without diminishing the accommo-
dation and advantages at present given to the public, are next to be consid-

ered * and it is confidently expected that in the following summary will be
found, not only remedies for all existing evils, bat also many important ad-

vantages, boil in speed and safety, which cannot possibly be obtained by the

above naraea system.

1st The loss of power occasioned by the locomotive mgines having to

draw their own weight is entirely avoided, and steep hills may be ascended

with DO more additional power than that actually due to the 4icciivity, as

there is no weight except the train.

There is no other known power which can be applied to locomotion with-

out carrying considerable weight and friction with it The ill effects of lo-

comotive engines have been already pointed out, and the same disadvantages

exist in the application of ropes, wluch must be drawn along w:ith the train,

•ad become an increased incumbrance on inclined planes. The defects of

ropes in other respects are too generally known to need comment.

91 The weight of the rails and clmirs on the aew system may be lets

by one4hird thtm where locomotive engines are employed, as the curiagas
01 the train will be too light to injure them. The annual charge of main-
tenance of way will, from the same cause, be reduced to a considerable ex-

tent

3d. The wear and tear of locomotive, compared with statioDary engines,

is as 18to I.

4th. By the new system the full power of the engines is always obtainjod

:

and on an incline the additional quantity of fuel consumed in ascending will

be saved in descending, as the trains run down by their own gravity. Tho
expense of fael will be further decreased, as the expense of using coal is

onrr half that of coke.

On the new system the velocity depends entirely upon the velocity with

which the air is withdrawn from the pipe ; therefore, by simply increasing

the air pump, any speed may be attained ; and with a fixed quantity of tcaP

fie per aiem, no considerable increase in the fuel consumed or any other ex-

pense is incurred for improved speed, farther than the small additional power
fequired to overcome the increased atmospheric resistance. An-actual sa-

ving in the first cost of a railway constructed for high velocities may be ef
fected, because, by performing the journey in less time, a greater nuQibar

of trains may be despatched each da]^ and their weight diminished ; there-

fore the piston, having less to draw, may be smaller in diameter. The coot

of the pipe (which forms the largest item in the first cost of this xailar^v)

will thus be reduced in nearly the same proportion as the speed is inereMwL
Besidoi these advantages, this system possesses others of still move im-

pOTtanee to the public. No collision between trains eon take place^ for as

the power cannot be applied to morelhan one piston at a time in die flame

section of pipe, the trains must ever be the length of a section apart firota

eaeh other ; and if from any cause a train shouQ be stopped in the middle

of a section, the train which follows it will be obliged to stop also at ilie

entrance of the pipe, as there yrili be no power to propel it until theJot
train is out It is also impossible for |wo traini to rim in opposite direetpDBi

on the same line, as the power is only aroLied at one end of oaeh '
~
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A irein cannot get off the raU, as the leading carriage is firmly attaell«d

to the piston, which travels in the pipe bettoeen the rails, and the luggagv

and carriages cannot be burnt, as no engines travel with the trains.

We «K>w come to the comparative cost of the two systems.

Ist The necessity of havin(r the railway comparatively level causes the

present enormous outlay for earth work, viaducts and tunnelling, and in-

creases the cost of land, not only by lengthening the line to save cutting

and embankment, but by the quantity wastt^ on each side of the road wher-
ever such work is required. Thus, if an embankment or cutting has to be

nude of.30 feet, at least 60 feet of land must be covered on each side of the

railway in order to obtain sufficient slope, making a width of 120 feet, be-

sides the road, except where they occur in very favorable ground. The
comparative expense of this item between the two systems can be ascer-

tained by referring to the average cost of forming a turnpike road and that

of the principal railways now in operation.

Since it is not necessary to make detours to avoid steep gradients, the di-

rection of the road in a straight line may be mure nearly preserved.

r.OCOMOTITE SYSTEM. Pct BUIc.

Taking fiwe of-the principal railroads an the basis of our calculation. th«ir

avera^ expense of fonoatiou has exceeded* • - - £36,000
And the original stock of locooMtivcs, ... 1,600

37,600
ilTMOSPIIERIC STSTtM. Pcf mife.

The avenge rapeniM of forming a turnpike road throughout England
has been £3000 per mile, but for otit road say - 4,000

AOow extra for road bridgeit,... - S,000
Rails, chairs, sleepers andlaying down, - 2,500
Ifain pipe and ajmaratus conwletc (on a scale for traniiporting 3G0 tone

per near, or'SOOO tons per day of fourteen hours, on a roacTwith gra-'

dienU of 1 in 100,) .... 5,a00
Hxed engines, air pumps and engine bouse*, 1,400
TiaveOiiigjpistoas, - - . • 90

""is^iao
Saving per mile in forming and furnishing on the atmospheric system, 32,480

~l7,6M
Amnial expenses of working per mile, when conveying two thousand tons per dav-

(This is beyond the average quantity conveyed on the I^verpool and Manchester railroail)

LoccMOTTVE SYSTEM. Pet oUe.
6 aer eem. interest on capita] inveated, £37,000, - - 1,860

MiMBtananre of way. 450
I<flfnmntive depaftment, including coke, ... IjJOO

ATMOapUCRIC SYSTEM.
5 Der eent. interest on capital invested, viz., £15,130,
Bufinteaanoe of way, and attendanee on nains, -

Wwr and tear of fixed engi"'*, 5 per cent of cost,

Cod, O-T&Ib. perton.permile,914taos, atflOk. •

Wages to enguie men and stokers, •
i

Wages to tram conductors.. • •
;

Bsncwal of travethng appairatos and comfwsition, '

Anmwl oaving per miUon the atniosphefic ayatem,

Total ezpeatea per tun per mile on the locomotive system,

Total expenses per ton per mile on the atmospheric system, -

Exdnrre of carriages and management, which may be taken as tho same oa both
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In the comparison which we bave instituted between the locomotive and

the atmospheric systems, we hare not dwelt particularly on many important

defects of the locomotive system, bit have only noticed them with a view to

point out their existence, and to show that the very nature of the system we
are advocating, prevents the possibility of their being found in it. We do

not think, however, that we should do justice to ourselves if we were not to

notice more fully some of the worst of these evils, with the view of ascer-

taining to what they are attributable, and what hope exists of remedying

them. We have no wish, nor unfortunately have we any occasion, to ex-

aggerate the dangers of steam travelling. Not a newspaper bat teems with

arguments the most cogent, the most appalling, in fitvor of a change of aji-

tem. We may be told that these arguments have been listened to ; that the

attention of the legislature has been called, to the subject, and that conse-

quently steps will be taken so as to entirely prevent the recurrence of the

deplorable sacrifices of human life. W'e answer, that it is impossible. The
fault is in the system ; and no legislative enactments, however stringent, can
remedy it. We have no need of assertion to prove this position. The re-

port of the Liverpool and Manchester railway directors, and adopted by the

general meeting of railway proprietors, at Birmingham, on the best meaiks

of preventing accidents on th« lines, has just been published, and we desire

no other arguments to support our views than the opinions put forth by these

directors, who must be admitted, from their great experience, to be compe-

tent judges of the question, and whose interrat is too deeply concerned to al-

low them to exaggerate the evils they comment upon, the following is the

substance of their report
" In considering the subject of the various accidents which have recently

taken place on different railways, and the different circumstances connected

with each accident, it appears that they are attributable to one or more of
the following causes

:

.
** IsL The want or insufficiency of signal lights, giving warnmg of dan-

ger.

" 2d. Neglect on the part of enginem^ of such signals when given, com-

f»rehending a culpable want of care and vigilance in not keeping a good
ood-out; and,

** 3d. The difficulty of stopping a train when danger is perceived near
at band."

With respect to the first cause the committee are of opinion, "that the
printed rules and regulations of this company, which have been brought
under the consideration of many other companies, and, as your committee
believe, constitute the basis and tenor oif their respective regulation];, are,, on
the whole, well calculated to answer the purposes intended. One mpdifica-

tion seems desirable, viz : that the red light or the red flag shoultj, in all

cases, and under all circumstances, be viewed as a warning against dmger."
As to the second point ; " the committee can only recommend great care

in the selection of active steady men in the first instance. Good wages, and
a considerate regard to their comforts so long as they do their duty ; accom-
panied by the strictest discipline, and by uniformly putting in force the pro-

visions of Lord Seymour's act in cases of any neglect of duty or disobedi-

ence of orders, hazarding the safety of life or property, although no loss of
either should take place"

" With respect to the third point tmjlkr renew, the difficulty of promptly
stowing trains when danger is perceived, the most .efficient means hitherto

employed are immediately to reverse the engine, and put on the tender brenk.
Qreat care shouM be taken by the mgfmetn that the reversing gear is of
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the most improved coBstruction, not liable to get oi^t of order, and which
cannot fail to act when the reversing lever is applied. • • With regard

to the numerous proposals of improvements and schemes for the prevention

of accidents by meroanical means, if that unceasing vigilance which cannot

be too strongly insisted upon on tho part of the engine driver should be at

any time relaxed, those who have not been long conversant with the practi-

cal working of a railway can hardly be aware how many of them have
been long since, and under various forms, already tried, and found to be at-

tended with risks and inconveniences more than compensating for any sap-

posed advantage."

The committee strongly deprecate the idea of relieving the engineman
from "the responsible charge of his engine" by appointing a " conductor of

a higher standing and superior acquirements, whose special business it shouhi

be to look out, and under whose orders the engineman should act.

" By introducing another man on the engine you have another pair (rf

eyes to look out ; but this advantage, if it be one, might be more than cotm-

tervailed by the divided authority and responsibility which must inevitably

take place.

" Jealousy and disunion, it is to be feared, would frequently arise. These
would be destructive of con£dence in their own resources to the men them-

selves, and fraught with danger to the whole train. As to the necessity for

superior acquirements or professional skill, there is no evidence of a smgle
accident having occurred owing to the want of these qualifications. The
desiderata are constant vigilance and presence of mind in emergencies ; and
your committee are of opinion that no man, however professionally compe'
tent, ought to be trusted with the charge of an engine till he has served an
apprenticeship to the business, and has thus become familiar with the rapi*

dtty of the locomotive engine and its consequent excitement, tnitk its severe

exposure to the weather, with the customs and practice of railway operatioiis,

and with all the contingencies of locomotive transit regardipg police regu-

lations, signals, etc."

Such are the only means recommended by the Liverpool and Manchester

railway committee, with a view to get rid of the dangers attendant on.this

method of travelling; and we really believe that these gentlemen havesag*

gested all that can be done ; and if all railway accidents, or the greater num-
ber of them, were attributable to carelessness and neglect on the part of the

engine drivers, their suggestion would go (ar lo remedy the evil. But here

we contend they are greatly mistaken ; the fault is in the system, not in the

metk It is quite true that the evkience produced at many o( the inqaeM
pats beyond doubt the fact, that the necessary signals have on those ocea>

sions been made and must have been seen
;
yet no attention appears to have

been paid, and the niost disastrous consequences have been the inevitable re-

sult But does it follow that this inattention on the part of the coodoetor

has been the result of vilful neglect? Can it be for a moment believed that

any man would thus rush headlong into danger, to the almost certain de-

struction of his own life, and the imminent hax&rd of those committed to hit

care ? Common sense repudiates the thought Nothing short of madnow
could lead to such gross acts of crime and folly. Let us next consider the

circamstances tmder which these accidents occur, and it will be readilv sen
that they may be accounted for much more satis&ctorily. Many alteriM-

tives must be rejected before having recourse to the insanity of the engine

drivers for an explanation. It will be seen that the question to be diseusMd
is not, have the conductors the mil to aveit the calamities, but have they the

rgwER?~-iiot whether we are to eonaider them as suicidal maniacs, Mt m
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the slaughtered victims of a murderous system. Let the im^rtial reader

judge.

Suppose our engine director fully understands the construction and man-
agement of his engine ; suppose we can answer for his discretion, that he

never gets intoxicated, never gets fatigued, never falls asleep while on duty,

never Reaves his engine while on the line, never " sits down on the seat^

suppose him uninfluenced by the '^excitement of rapid travellmg,"t or by
the ^ severe exposure to the weather." | Let us suppose that he can readily

attend to the working of his engine, and yet keep a good lookout ahead

;

that he retains his vision perfect under ail circumstances ; that it is tinim-

paired by moving rapidly through the air, and is not affected by the clouds

of ashes from the chimney. Let us suppose, moreover, that the atmosphere

is always clear, that fogs never occur, or that they never prevent him dis-

tinguishing the color of a flag or lamp ; and, lastly, let us suppose that no
curves exist on the line, and that he is consequently enabled to see the signal

half a mile ahead of him. Now what is the time, under all these favorable

circumstances, allowed to the conductor by the usual speed, to shut ofi the

steam, give the signal for the breeiks to be applied, or, if necessary, reverse

his engine? One minute ! But in addition to the above absurd supposi-

tioos, we have presumed that the accident by which a train has been stopped

has taken place at a station, and that t|)e danger is consequently known ; we
have presumed that, knowing this danger, the company's servants have
hoisted the red flag or lamp. But trains much more frequently break down
between stations, where they cannot be expected to be provided with signals:

we firequentl5r hear of trains getting on the wrong line and meeting each

other. How are they in such cases to be apprised of their danger 1 If

they are enabled to see each other at half a mile, and recognize theii dan-

geroqs position, yet but half a minuU must elapse before they come into

coUiston if unchecked 7 Is it possible that this short space of time can be

sufficient for the two engine drivers to think, act, and give their directions

for others to act 2 And if so, can we be certain that the machinery by which
the engines are stopped is in proper order to obey these actions of its direc-

tor 2 It may be of "the most approved construction," and may have been
perfect on commencing the journey

; but does it follow that it is so at this

particular moment? It is well known that the cost of repairing locomoUve
engines is about 60 per cent, of the first cost ; is the reversing gear, are the
TalTes, breaks, the machinery, in short, now required to act, never amoi^
these expensive repairs ? Or are we to believe that the accidents by whi<£
they are deranged always occur at the stations? No answer is required to

these questions. No one, w« think, \yill presume to assert that these parts

are excepted from the fatalities which occur to the rest, or that they take
place while at rest The precautions strongly insist^ upon in the repott

relative to this machinery prove that they have been cabled for. And now
we wouki ask, are we justified in attributing these melApchoIy occurrenoes
to the folly of the engine driver ? Is it not sufficient to see his mutilated

corpse stretched bdbre us, but we mus|t accuse him oi felo de se, and refuse

his remaus-* christian burial, when an accident to the machinery (of the

occurrem^ of which the report indireetW admits the possibility) would at

once excuse him % Charity, pity, all the better feelingp of humanity, answer
in the affirmative.

It will be readily seen that the suppositioms we have made in ohier to give
every possiUe advantage to this S3^8tem are absarjl^ for we have assoutMiil

« Om of the chsrg«s laade StafaM the ittdlbrtnaste Sfaaia^ >

tVidewitort. Jiw:
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humanity to be perfect, matmals indestructible, the atmosphere invariable,

curved lines straight
;
yet this is not sufficient : we must still presume that

actions require^o time for their performance, and that matter is deprived
of its ris inertia ! Had we drawn any inference from the facts that sad ex-

perience has aflbrded as to judge from, we should have concluded the dan-

get to be entirely referable to the use of locomotives, huge masses moving
at a great and varying velocity, and over which the conductor has compa-
ratively no control. To render railway travelling safe, (a method of travel-

ling now so essential to the commerciaf prosperity of this country,) we must
begin by rejecting the locomotive, and sub^itutmg in its stead stationary

power.

If we have shown, as we hope "we have, dispassionately and &irly, that

so large a balance of safety is due to the atmospheric system, the large sa-

ving of human life and suffering that would result from its adoption ought
to be one of its best advocates for public patronise ; and in the same pro-

portion that it restored public confidence and appetite for railway travellmg,

would it benefit the directors and proprietors. Every fatal accident, on
whichever railway it has occurred, has been followed by a sensible r^uc-
tion in the traffic ; and this can be a matter of no surprise, when it is recol-

lected that the present traffic possessed by all railways was actually formed
by the increased facilities and inducements they held out to travellers over

turnpike roads ; remove these facilities, and the increased traffic will van-

ish. No railroad in existence could pay its expenses carrying only such
passengers as are actually obliged to travel, and therefore the best policy

of railway directors is to induce the public to use their lines by affording

them the fullest and best accommodation as regards safety, speed, cheap
fiures and agreeable travellmg. That railway which provides best for the

wants and wishes of the public will, and very properly so, become the most
patronised ; and it is scarcely too much to assert that a very large portion

of business will spring up and locate itself along such lines, while others

which may at'present possess a large traffic will lose what they found to

their hand, if, neglecting this course, they lull themselves into the mistaken

notion that the monopoly they possess, not the convenience they afibrd, will

guarantee them an equal amount o^ business.

The first grand object in railway undertakings is to lender them a per-

fectly secure mode of transit—a conveyance by which the most timid may
travel without hesitation, without a thought of fear, and of course without

an example of ill, arising from the badness of their workings, to refer to r

these great works, destined as they are to effect much good to all classes of

society, will never be, nor indeed deserve to be, looked upon as a permanent

benefit until they have arrived at this point Precisely as a country flour-

ishes under a well regulaled system of police and jtistice, where the tiberty

and right of the subject are respected, so will railways flourish as human
life in their keeping becomes secnra The hifh roads of England became
more travelled over as the robbers that infested them fell into the hands of

jastice ; and it is a matterj of small importance to a person contemplating a

jotimey whether he hav« to fear falling a prey to the assassin's knife, or

losing his life from the collision of two railway trains. The possibility of

either would equally prevent the timid from travelling, and the conrageoos

from travelline more than necessity required.

To render &e railway system perfectly secure is, then, the first object,

and to this end should those who haive its prosperity at heart look well

HtnnanitT dictates it, and interest prompli it; awl what greater indnremems,

we woula ask, need be urged t
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Perhaps the next point, after having arrived at that degree of security te>

quired to satisfy the public, is to obtain tbat system of working which is |he

most economical A large portion jof the British commercial public have,

wiih that enterprize which characterizes all their actions, embarked large

sums of money in establishing railway communications between most of

the principal towns in the kingdom. They saw the advantages that were
certain to result from such an improved communication, but they did not

know, indeed it would have been too much to have expected from them the

expense of making and maintaining this communication. They only knew
what their engineers told them. Their engineers' estimates in most cas»
were considerably less than was found necessary for the work, and this,

added to the increased annual expense of working (above that driginiaily

contemplated when most of the present lines were projected,) has placed

these undertakings in a very questionable light as commercial speculations

and permanent investments. If we show this to be the present position ot

most railways, which we intend doing by reference to their own accoants,

we wish it to be. understood that we do not from this circumstance draw a

conclusion that they cannot be made a lucrative inveatmoit On the con-

trary, we are of opinion that they can: we think it has been clearly shown
that all their difficulties have arisen and are perpetuated by the use of an im«

proper system of working. So long as the locomotive system is adhered

to, a strict economy may in a small degree lessen the expenses, bnt no ma-
terial improvement can be hoped or obtained To strike at the root of the

evil, the system must be abolished ; anything short of this will not be pro-

ductive of benefits on a sufficiently extensive scale to enable railways to

maintain their preseat positbn, and yield a return for the millions they have
cost A better instance of this &ct can scarcely be needed than «n inspec-

tioa of the receipts and expoiditure of those railways already in operation.

From the official weekly returns in the " Railway Times," we perceive

»toenieen railways are in operation the whole of tneir length, and out of

the whqle number only thrse are earning sinfficient to pay their subscribers

more than common interest for their mtmej)^. Of the ronaining fourteeh,

MX are not taking as much for their
i
^rossi receipts as the interest of their

capital embarked, independent of wOrkingj expenses ; and the receipti^ on

the remaining eight, after deducting the working ezpetises, do not leave £5
per cent dividend for their subscri^s.

Fifty millions sterling have been embarked in ndlway speculaticms, and
seventeen lines have come into full working activity, of which number only
tkree can show a return beyond common interest to the subscribers : it well

behoves capitalists to ascertain the cause of their disappointments, and to

seek to recover some of the goklen harvests they were led to expect, and
which have melted away before their eyes like ice in the rays of the son.

Anything short of perfect indifference to their own interest will force on
them the conclusion that they must no longer shut out the idea of improv-
ing, and listen onl^ to the counsel and «lvice of those at present in thdr
confklence, whose interests are servecl -by nMintaining tkings as they now
are, and by clinging to preconceptions and prejudices as part and parcel oi

their existence. Whoa looking over the half yearly aeeouais ni^ rmlway.
wnrked by loconotive power, common serae and ebserration cannot §u\ to

lead to the conclusion, that a very large portion of what would be profits is

absorbed by the naturei of the power applied; but although a cursory no-

tice of the accounts woukl prompt this conclusion, iew w<Kud imagine, with-

<Mtt giying the matter very dose attnutkm, how ^^tthis portion is. Sone
idea of it may be drawn from the fi>nowing ftcts. Eiach train on nilwav*
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is drawn hj an engine, the average weight of which is 90 tons ; theidbn
20 tons carried with each train is perfectly oseleas. On the London m4
Binningham railway the lowest charge for goods is £2 per ton lor UM^

whole 112 miles. Supposing, for the sake of argument, the expense of

maintaining and worlung the locomotive department to remain uiultere^

but the engines to weigh nothing ; it is clear that the company would be
able to transport 20 tons more with each train for the same* cost, or 16 tonS

of profitable merchandize, after deducting one-fourth for the wagons, which
at £2 per ton would add to their revenue £30 per journey, or, with their

present number of trains, (12 each way daily)—£306,000 a year. No
doabt this &ct will take many railway proprietors by surprise, who by a
nattual course of reasoning will immediately seek to discover by what

means so large an aimoont, at present wasted, can be made to find ta way
into their pockets. The means are obvious ; the waste is occasioned t^
transporting useless weight ; remove the useless weight, and the objection

ceases of itself Before the introduction of the atmospheric system, it was
hopeless, by any known mechanical means, to effect this : every previous

oppUcation of power carried considerable useless weight with it The at-

mospheric is entirely free from this objection ; and it was mainly from a
knowledge of the benefits that mu5t result from this source that we have !»•

bored so incessantly (and happily with such success) to mature and brmg it

before the public, for their consideration and approbation.

Such would be the eflect of dismissing only the useless wtigkt ; but add
to this the other advantage possessed by the atmospheric system, and the

London and Birmingham railway (notwithstanding its present large capital

sunk) would be enabled to carry passengers at 6«. sack, and goods «l Oa
Zd. per ton, ike whole 112 miles, and share the same divtdend as now.

The calculations from which this statement is adduced are shown as Ibl-

tows: viz.*

Per day. Fmjom.
2600 persons at 6«. each, - • • £ 426
6030 tons merchandize at 6«. Sif. per ton, • • 1<663

£2,478—£806,360
Expenses, viz:

Coals, 38 stations x 600 lbs. per hour x 16 hoars per

day = 6867 tons per year at lOi. per ton, • - £ 3,434
78 engine drivers at £100 per year, £7,600
76 stokers at £50 per year, - • 3^800

Repairs to engines, oil and tallow, at £70
each X 38, • • 2,660— 14,060

Renewal of travelling apparatus, compontion, charcoal,

etc., £100per mile X 112, • 11,200

B4aintenance ofway and attendance tomain £900per mile, 33,600
Police, coaching, wagons, etc., iu on locomotive lines), 80,604
Oeneral charges, (as on locomotive lines), • 16,400

Parish rates, (as on locomotivsHines), 14,400

Add 6 per cent interest on £1,60^000, the total amoimt
, leqoired to famish the atmospheric appaatns on a

scale for transporting 9600 tons pw day, 76^0^— 247,608

Balance, - - - y £667,668

* Thii mtimmla ef triSle i» ofwm—di g«M«f th«« rt iii iUBt wdf— «fc» li—, hwi (

•UirlM* thu tk« M*w«d Bcicw wmmkiwnimn i Uim mmnatf mttmmrw to aMttkalMtk
wqr axlMit of traflc eoaU b« obnihw4 ia Mali ami in* timm,m U it Ims ikaa • •• Una fril^t
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Per day. Per ym.
By reference to the last general meeting of the London
and Birroingbam railway company, (see " Railway
Times," 13ui February, 1841,) the present receipts

a?erage per year, .... £810,000

And the present expenses, • • - • 260,000

Balance, - - - • -

~
£550,000

The present charges are,

For passengers, (average), - - - • 26*. each.

Lawest charge' for merchsuodize, .... 40*. per ton.

We have already shown the expense of formation in railways to be

greatly influenced by a portion o( the power employed being unavailable,

and that the road is levelled as a convenience for the propelling power, not

the traffic conveyed. We have also shown that the destruction to the road

is attributable to the weights and shocks of the engines, not of the trains

;

that the enormous expense of locomotive power and coke . arises from the

bad application bf power and the artificial means employed to work oagines

at an uimatural speed. In other words, all the expenses have been traced

home to the use of locomotive engines, which have, from the opening of

railways for passenger traffic to the present day, been a source of continual

4fBiM>yance and vexation ; breakage after breakage has occurred, and been

succeeded by increasing the weight and power of the machines ; this in turn

has led to the necessity of increasing the strength and stability of the rails

and foundations on which they travel, and increasing the strength of the

passenger carriages, to resist an^ shocks they may oecasionally receive from

their ponderous neighbor ; until we have arrived at this conclusion, that on
an iron railroad, where the surfiice is by comparison smooth and the track

marked out, a carriage to convey eighteen passengers must weigh about 8
tons, while over a rough paved road an omnibus weighing only 1 ton will

perform the same amount of duty. Here are farts which must at once con-

vince every one that there are in the present system, radical defects to be
weeded out : if no remedy were suggested, it might be difficult for railway

companies to determine how to
j

extricate themselves from their present po-

sition ; but uiKier existing circumstances their position is by no means a dif-

ficttlt one. The atmospheric rfilway has been te^ed by actual operation at

the entire expense of the inventjors and their friends. The public have not

been naked to support it, or evlen encourage it, until it has been clearly

proved beyond all doubt to merit confidence from its general usefulness. It

has claims to notice both in a national and commercial point of view ; for

while it will afford the means of railway communication to second and third

rate towns by the small outlay necessary lor the formation and working, it

' rft'ill enable the proprietors of railway enterprizes already established or in

course of formation, to realize that return for their capital which they so

richly deserve, and which, under the present system, they so hopelessly

look for.

The length of the foregoing treatise, prevents us from giving, as we pro-

mised and intendad, in this number, the examination of Messrs. Gibbons,

Cubit, Brunei and Stephenson, before the committee of the house of com-
mons. We shall, however, continue the subject in opr next, and at consid-

erable length, that it may be properly understood in this country, at least as

&r as it can be from the experience of those who have examined, studied

and tested it In giving thus folly the views of the patentees, and those
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who havrt experimented upon it, we have but ont object in view, and that in

to bring the matter fairly b<>fore the railroad community that it may be un-

derstood, and if found to possess advantages over the present system, adopt

ed ; but if not, then let us stand by the " iron Aorse*^ which has already ac-

ooniplished so much.

To succeed and cpnie into general use, it has yet to overcome a powerlul

opposition, not greater however, than the locomotive has already overcome
;

we therefore have no anxiety in relation to it, as there is likely to be a

thorough and probably fair trial of it on the Epsom road, after which.

opinion or theory will give place to fad, and the system will be either sus-

tained or exploded ; although we do not agree with the " North American"

that it has already "exploded" as there are quite as good opinions in its fa-

vor,—Mr. Cubit's, Mr. Brunei's and Mr. Gibbon's—as Mr. Stephenson*?

against it, as we will show in our next

GEOROIA RAn.ROAD AIiT> BA!«tKNC COMPAMT.

We are indebted to J. E. Thonipson, Esq., chief engineer, for a copy ©»''

their last report, giving a statement of their progress to April last, from

which we learn that the work is progressing steadily, but surely, to com-

pletion. In 1837 forty miles of this road was brought into use ; in I83H

it was extended to 75 miles; in 1839 to 88 miles; in 1840 to 105 miles,

and in 1841 to 147J miles. The total receipts for passengers and freight

are given as 91,233,887 00, its toul expenses $528,168 00 and iu net pro-

fits $705,719 00. The rates were considerably reduced last year, and the

business increased nearly 33 per cent., and the net profits are nearly $10,000

greater for 1843 than for the previous year, thus showing in an eminent

'degree, the correctness of the policy of putting the charges at rates whicii

will increase, rather than prevent or divert in other channels the business ot

the region through which railroads pass. It is worthy of remark, that

with an increase of business of over 30 per cent, in 1843, the expenses of

the road were less by $9,246 than in 1842. The net profits exceed six per

cent, on the cost of the road, including its branches and nuichinery, which

is certainly encouraging to those interested, to push on the work as rapidly

as possible ; and it encourages us to look forward, with increasing confidenct-

to its connection with other interests and other roads, until it rests one foot

on the Mississippi and the other on the gulf of Mexico, with its outlet oo

the Atlantic.

engineer's report.

To the Hon. John P King, preudeat of tht Georgia railroad and bank-
ing companf.

Sir:—I have the pleasure to communicate to you the proceedings of this

department for the year ending on the 31st of Aurcb.
Active operations upon the extension were commenced between Madiaon

and Covington about fifleen months since. From the nature of thecoDtmcie
entered into, the work has necessarily progressed but slowly. Yet we have
every reason to bdieve,that the whole of the grading and masonry tbien

cootraeted for—mucii of it quite heavy—will be fihish^ by the first ofJuly
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next, except probably a rock section which may not be completed until Au-
gust In consequence of the uncertainty which rested over the extension

of oar road, even to Covington, the wood work of the bridges, from its

perishable character, was not contracted for until the general letting in No-
vember last, at which time it was thought that if immediately commenced,
it could be finished as soon as the grading. The subsequent demand for

labor, and consequent rise in its price, has however, materially interfered

with the execution of the timber contracts, which together with the failure

of the Nisbet iron works to supply the bridge irons required, has greatly

fetarded the progress of the work, and I fear, will prevent us from reaching

Covington as early as we had desired.

As soon as practicable after the means necessar}' for the continuation of

the road to the southeastern terminus of the State work had been obtained,

the trading and bridging of the whole line was placed under contract The
work was let upon very favorable terms, but from causes already referred

to, it has not progressed with that spirit which we had expected. Since the

late decline in the staple of the country, labor has become more abundant,

and the work is now advancing with renewed vigor. From our present

prospects, it is believed that the whole line, with some immaterial exceptions

will be ready by the first of February next for the reception of the super-

itnitture. While we cannot calculate with certainty the precise time we
shall reach Covington, yet we may safely place the completion of the entire

road to the State termmus at not later than September, 1845.

The following is a revised estimate of the cost of the road from Madison

to the southeast terminus of the Western and Atlantic railroad, a distance

of 87-jV miles.

Graduation^ including culverts.

Prom Madison to Rutledge's, 88 miles, 926,500 00
« Rutledge's to Social Circle, 73 miles, 27,800 00
« Social Circle to Covington, 104 miles, 87,400 00
" Covington to Hoicomb's, 106 miles, 51,800 00
^ Hoicomb's to Stone Mountain Depot, 15-0, 43,100 00
" Stone Mountain to Marthaville, 154 miles, 71,600 00— 308,200 00

Bridging.
Aleory bridge and truss work, 1400 feet, 20,600 00
Goraish creek bridge, 610 ^ 4,900 00
Wood's mill bridge, 470 " 4.700 00
Dried Indian creek bridge, 900 " 4,60Q 00
Turkey creek bridge, 370 « 1,800 00
Yellow river bridge and approaches, 490 " 12^800 00
Sundry small railway and road bridges, 3,300 00*- 52,700 00

Svferstrueture.
tMud sills for main line and turnouts, 69 miles. 20,700 00
Cross ties ° " u « 28,900 00
Wooden rail or stringers, " " 29,800 00
Iron (exclusive of duty) at 845 per ton, « 186,000 00
Cast iron chairs and washers, " 11,000 00
Screws, spikes and bolts, '

« 19,000 00
Laying superstructure and contingencies, " 48,000 00— 342,400 00
Right of way,. 18,000 00
Real estate to be retained for oae of road, 12,000 00
engineering, etc., - . 33,000 00
Depots, wells, pumpt, tanksand divMon hoosM, ISJDOO 00— 81,000 09

Total cost of road, $784^300 OO
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Eqaal to 911,366 per mile for the length of single road^ or 911,636 per

mi)e for the distance between Madison and Marthaville ; which, if the

whole had been executed at the present low cash rates, could have been done

for about $1000 per mile less.
• • •

The receipts of the road for this year, have exceeded those of last year

only 969 &0, while the gross tonnage has been increased fully 33 per cent

On the down freight, the receipts have fallen 00*96,173 80, and the passage

money has increased 96,290 06—the up freight remaining nearly statioo-

ary. It will be recollected, however, that we received last year about

912,000 for the transportation of iron, spikes, etc, for the Western and At-

lantic railroad, which should not be counted in the general business of the

coi^ntry. By deducting this amount from the receipts of that year, we have

the increase of the receipts of this year, about equal to those of last year

over the year previous.

The reduction ir. our rates was probably greater than succeeding cir-

cumstances have justified; especially as they have not been met by corres-

ponding concessions on the part of our neighbors on the other side of the

Savannah, except upon such articles as they are competitors with the steam-

boats for. But as there has been no diminution in our receipts, and not-

withstanding the increased tonnage transported, the expenses of the road

have fallen short of those of last year. We are not disposed, from these

causes, as well as a disinclination to frequent changes, to make any material

variation in our tariffs

Having failed in our eSbrts to form a satisfactory ticket at a reduced rate,

for the travel going through from Baltimore to Montgomery, we have been

content to confine ourselves to a ticket from Montgomery to Charleston—be-

tween which points passengers are now carried in less than two and a half

days, for 926 50, by railroad and stages.

We have also, in conformity with a resolution of the board, carried out

the suggestion referred to in my report of last year, in relation to plan-

ters accompanying their produce to market at a reduced rate. The system,

as far as we can judge of its effects, seems to have operated alike beneficial

to the company and planters, and is at least worthy of a longer trial

The j business of the road, and the expenses incurred in working it, dahog
the yekr ending on the 31st ultimo, are shown in the following summary
statement. The usual detailed statements of the several accounts, will b«

found among the accompanying papers.

CR
By amount received for'paaaengera up - 834,005 20

" " " down - 31,660 83
" " extra tripi, extra bagKage, negroea, etc. 3,664 86
" " freight up - - 69,661 19
" " " down - - 78,400 26
" " " between iitationa • • 388 S2
" " rent! - - . . 809 66

* United State* mail - - • 29,246 97—$248,096 44

DR.
For expeniies of conducting transportation - 826,903 61

" motive power.... 25,838 29
" maintOTMnc<> of way, - 38,156 97

" " " can - - 9,675 45—8100^73 3i
Lettving net profit - - - 1 8147,583 K

Over six per cent on the cost of the road, including the branches machi-
nery, etc.

The expenses of the road have, for reasons given in my last annual re-

port, fallen below those of last year. For the next year inamly fr6m dpfkh
aile causes, they will be somewhat higher.



Iron Revenue Steamer,—Query. SIO

The efficiency of our motive power has been so materially increased,

that although we have had a larger tonnage than usual, and had disposed

of one of our original- stock of engines, we have still been able to do the

business with regularity, without calling into service two of the remaining

number. This improvement is mainly lo be attributed to the alteration of

the Tennessee, to Messrs. Baldwin and Whimey's improved freight engine,

referred to in a former communication. This engine having been the first

of the kind made, we had to encounter the risk of a failure in some of the

details of its construction—the subsequent occurrence of which, as antici-

pated, prevented us from deriving any benefit from the services of the ma-
chine until last lail. Wc have since given it ample trial, and have become
as fully satisfied with its practical performance, as we had previously been

with the principles upon which it was built As soon as we had fully test-

ed this machine, we ordered in accordance witii our original intention, a

small engine of similar make, for the Athens branch, to be delivered this

apring. We are informed however, by the manufacturers, that upon put-

ting it together, its weight greatly exceeded our limits, and in consequence,

we have been compelled to reject it, and wait until another can be completed.

The number of miles run by all our engines, during the year, is 153,1S^,

of which 87,^200 miles was by the regular passenger trams, on the main
line and Athens branch, carrying also some freight. The net amount of

freight hauled by all the trains one mile, is about 1,300,000 tons, exclusive

of materials for the road. The expenses of the motive power department

are $25,838 24, or 16 /, cents per mile run by the engines. The repairs

of the engines and tenders, and the cost of fuel, are each 3 -,\ cents per

mile run. The whole expense of the road is 65} cents per mile run by
the trains. The cost of maintaining the road is, this year, $260 per mile

or nearly 25 cents per mile run by the trains.

IKON REVENUS STEAMER OH LAKE ERIE.

We have been politely furnished with the following statement in relation

to the iron revenue steamer on lake Erie, built by Messrs. Stillmam,*Allen

& Co., of this city, for the United States revenue service. Laigth of keel

,144 feet, breadth of beam 23 feet, depth of hold 12 feet ; keel 1 foot in depth

of ^ incfi iron ; riba or frame 4^ X f inch
;
plating of bottom f mch.

—

Rigged with three masts, having a pair of CapL-Hunter's submerged wheels.

Weight of iron about 125 tons. This ship was put up in the ship house

of Stillman, Allen &> Co., taken down in sections of convenient size for ship-

ment, and sent to Buflfalo, wheire she is now rapidl]t going on to completion.

Bhe is one of four of the same class now building under the direction of

OkjL Wm. A. Howard. The engines for this vessel are being made at the

** Bnfialo steam engine works," according to the direction of Capt Huilter,

tiqk,of their capacity w^ are not informed. >

Will the chief «)gineer of the Baltimoie and Ohio miliaad please

Mwer the following enquiry?

June 26.

Mr. EDnoR : To decide a discosnon, will you be ao kind as to iumi9h,a

nply to the following quary, in the next nundier of your Joumal,.9r icdien-

jl it cmveuflol to yim: or odl upoa a corretpoodent ir^iaibnMd of



Dtlmoart Breakm Hr.

the &ct8, for an answer ?—What was the actoal cost of the depot and ear

honse at Baltimore? I am anxious to get a certain estimate, and yoar at-

tention to this request will b|e considered a real favor. Respectfully yoor's,

A Friend to Internal iMPRovEjanfTs.

DELAWARE BREAKWATER.

Major Bacbc, United States engineer, says, in his report to the secretary

of war, dated October 16th, 1843,

" Since the session of 1837 and 1838, no appropriation has been made to

continue the construction of the Delaware breakwater, and the last stone

provided by that appropriation was deposited in 1839. * *

' The following table shows the number of days' shelter afforded to ves-

sels by the Delaware breakwater, from the 1st of September, 1833, to the
30th of September, 1843, inclusive—omitting the periods embraced between
the 1st of July and the 17lh of October, 18^ ; and the 4ih of June, 1840,
and the 30th of April, 1841, (when no record was kept) ; and also omitting
vessels carrying stone, or otherwise connected with the work.

YMia.
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report of 1836, and the imperfection of it is clearly demonstrated. Any
structure on the course of the current would not afford protection against

running ice
; and one of stone across the current would, by impeding it,

rreate shoals that would injure if not destroy the harbor. The great desi-

deratum is, to be able to obstruct the ice without obstructing the free course

of the current. In order to accomplish this result, the application of the

iron screw pile has been suggested in former repor's These piles, it is con-

'fived, n)ay be so combined as to constitute a complete barrier against the

;)assage of the floating ice, at the same time that the current is allowed to

tlow in its accustomed course, and with the same velocity. It is, in all re-

spects, worthy of consideration, whether a fair experiment, conducted with

lilieral means, ought not to be made, in order to ascertain clearly whether

the iron screw pile may not be successfully applied to this purpose. Jhe
reiult, if favorable, would constitute an epoch in tJie construction of ice har-

bors, and would k-ad to kindred applications of much importance. It is

with a view to such an experiment, that an item for iron screw piles is in-

cluded in the estimate of the operations for the next season. In using such

piles in the formation of an ire harbor, they may either form a continuous

work, composed of rows in quincunx order, or constitute piers at certain in-

tervals, as may be deemed advisable, after proper investigations. Under
any form of combinalion«the piles should be braced horizontally, by bars

of iron, at low water and at the top, in order that the shock caused by the

ice may be sustained, not by one pile, but by numerous contiguous piles.

In adoptinsT the work just described as a remedy for the defect in the harbor

of the Delaware breakwater, arising from running ice, it should commence
at the west end of the ice breaker, and extend towards the shore, jon the

shortest line, until the required protection is gained."
j

BEAB MOCNTAIN KAILROAD.

This road- penetrates one of the richest and most extensive anthracite coal

fields in the State. The Bear valley coal basin, which will be immediately

opened by this road, comprises the southwestern termination of the gpreat

I'oal field surrounding the town of Pottsville. This basin is aboat thirteen

miles in length, varying from two to three miles in breadth and the average

breast of the coal veins above water level in the two mountains forming the

sides of the basin, is over one thousand feet

All the varieties of anthracite coal, red, white and grey ash, found in the

Pottsville region, are found here, and the quality is in every respect of the

most superior kind.
'

^i

Prof. Walter R Johndon, in his report on the Bear valley coal district,

states that this coal bears a stronger analogy to that of Yniscedwyn in

Wales, used in Crane's celebrated iron works, than any other anthracite

coahfl^ Pennsylvania.
j

Iron ore also in abundance and of excellent quality, has bedn found inter-

vening the coal veins. The coal veins ran lengthwise of the two moun-

tains throughout their whole extent, and dip in each mountain under the en-

closed valley, at an angle of about forty-five degrees. They are found al-

ternating with coal slates and large strata of sand stone and conglomerate

rockf interspersed with occasional layers of iron ore. The annexed dia^
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gram exhibits a croes section of these mountains and the position of the

coal Teins.

The north, or Bear mountain is cut to its base

by Rausch creek, forming a gap, on each side of

which, all the veins can be opened
; and the south

or Big Lick mountain will be penetrated by the

railroad tunnel directly opposite Rausch gap, thus

opening all the veins in that mountain in the same
manner.

By this means every coal vein m the entire re-,

gion will be opened in the most advantageous

manner for working. It is confidently believed

that no other coal region in ihe world is possessed

of equal advantages.

The height of the mountains above the tuonei,

and above the grade line of the road in the gap, is

about eight hundred feet, consequently the breast of

coal in the veins outcropping at the summits of the

mountains is over eleven hundred feet The tun-

nel will cut across at least fifty veins of good coal

varying in thickness from four to thirty feet, and
besides these there are not less than thirty veins of

similar thickness in Rausch gap.

From this it will be perceived that even if the

whole supply of coal for the United States, was to

be obtained from this region for centuries to come,

ji y -«it would not be necessary to mine below water level

1*-^ and consequently the enormous outlays for ma-
|t* chinery, and constant expense necessary to raise

- - coal from below wnter level, will in this region be
* .. entirely avoided.

3^ The railroad tunnel through the southern coai

B •. mountain will be about one and a half miles in

IT ~ lenc:th, aiKl of sufficient width for three tracks, the

5,8 centre track being intended for the use of locomo-
3 ^ tives and through trains, and the side tracks for coal

ojt- cars only.

g 9 It will require about 750 lineal, yards of this

^^.S tunnel from the south end driven through solid rock

i -| c to reach the outside coal vein, and the remaining

<{ 4 1 distance will be through coal, coal slates, sandstones,

l.u V, conglomerate and iron ore. It is intended to drive

^ r^g about 800 lineal yards of this tunnel by the tlM
S<l -the road is ready for business, leaving the remain-

is ing portion of the tunnel to be driven after the read

ll
.Jt goes into operation. The tunnel will be eat on a

J g grade descending towards the canal at the same liite'

as the other portion of the road, viz. 17^ feet per mile, and when tho tOh-

nel is compkted, the rond will be extended on the same grade thrangh

RMisehgiHp. .'..".«:''•

.K'>-y:4',

!-!'
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The form and dioieDsioqs of this tunnel are shown in the following sec-

tional drawing. »

SECTION OF TUNNEL THROtJGH BIG UCK MOUNTAIN.

From the termination of the road on the Pomsylvania canal at Dauphin

to tide water fit Havre-de-Grace is eighty miles. The canal from Dauphin

to Columbia is of the same capacity as the Erie canal, capable of passing

boats of from seventy-five to eighty tons burthen, and the Tide Water canal

frpm Columbia to Havre-de-Grace is of still greater capacity. Havre-de-

Gi;ace being at the head of Chesapeake bay, the Atlantic coast can be reach-

ed from this place, more readity than from any other point where anthracite

coal is shipped, unless it be Delaware city, and to this point the coal can be

transported in the same boats used on the canaL

It is not the least recommendation of the Bear valley coal region, that it

will have a very large home consumption, without coming into competition

with the coal^from any other region, and as the Bear mountain railroad will

be the onlyyineans of transportation from these mines, it may perhaps escape

the eflects/of " incendiary publications."

The opal from the Bear valley region will have the entire command of

south and west of the mines, including the ciues of Lancaster,

lore, Washington, the Boroughs of Harrisburg, Columbia, York,

Chambersburg, Carlisle, Hagerstown and the adjacent country, with its ex-

tensive iron and other manu&cturing establishments and consequently must

have a certain trade of nearly 300,000 toiis per annum, before combg into

competitign with coal from other districts. When in addition to this we take

into account its proximity to the seaboard, the favorable character of its av-

mnes to market, and the low price at Which it can bie delivered in the At-

laatie cities, there cannot be a doubt but that this coal basin and the railroad

laaffiBf to it will yet eclipie all their eotanfwnzieB in the magnitude of their

opwationi. fata Spaitlddio,

IMw^MUii, Pa., Mf KM. CkUf AigisiMr, R M. tUUrnti.

the
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We published in our June number a letter from Ira Spanlding, Esq., chief

engineer of this road, showing that a new route kad been discovered &r
more favorable than the one formerly contemplated through Lykins valley.

It will be seen by reference to that letter, (page 171, June No.), that a sa-

ving of 14 miles in distance will be effected, and that instead of from a level

-o a maximum grade of 36 feet per mile, ihey will now have a regular de-

scending grade of about 17 feet per mile from the heart of the coal reint

to the canal at Dauphin, eight miles above Harrisburg.

We now give a further account of this remarkable work, with illustra-

tions, showing the position of the coal bed, and the manner in which it is

perforated by the railroad tunnel, of a mile and a half in length, which
passes through at least fifty veins of coal, of from four to thirty feet in thick-

ness, at a thousand feet below their outcropping. A position more favora-

t)ie for working, it would seem to us, could not have been devised by the

most ingenious and selfish man—as it may be led in shutes directly into the

cars—and the road itself, having 17 feet fall, forms an ample drain trf lead

off the water— thus avoiding the immense expense at many other collieries ,

of raising the coal and draining the mines by steam power.

We desire to make our acknowledgments to Messrs. Spaulding and

Sickles for their remembrance of the Railroad Journal, in laying the merits

of their work before the public. We hope to hear from them again soon

in relation to their prc^ess.

UTIUTY OF WIRE ROPES.

The following statement, from the London Mining Journal, in relation to

the use of wire ropes for coal mines, may be useful to those in this cotmtry '

requiring ropes for such purposes, or for inclined planes, as well ai o^r

worthy friend, Mr. John A. Roebling, of Saxonburg, Pa., who is engaged

m the manufacture, as will be seen by reference to the Journal of Novem-

ber last—therefore we transfer it to our pages. p'

^ The question of the comparative strength of hemp and wire ropes used

in the ' winning' of coal, and, indeed, for every other purpose for which rope

is applicable, having been frequently discussed in our columns, we have
pleasure in complying with the request of a correspondent, by inserting the

following communication, addressed to Mr. Newall, maaufiicturer of wire

rope,, by so distinguished a colliery reviewer as Mr. Matthew Liddell, dated

from Benton Grange

:

"
' Dear Sir—I consider the followiug information may be interesting,

and certainly goes far to establish confidence in the equal security of flat

wire ropes with those made from h^hip, when exposed to a sudden violent

strain ; which, it has been stated, would cause the former to snap, or break.

On Monday, last, when employed in drawing coals, the breakflinan of the

engine, ^46 horse power) on which a pair of your flat wire ropes were put
in June last, neglected to check the engine on the approach of the cage and
tubs to the surface ; and, conseoaently, the engine continued at full speed,

(the rope moving about 120 fiuhdms a minute), tmdl suddenly stopped hy
the cage coming into violent contact with the pniiey. The snoek slightlT

dispkoed the piule|r firame, wbentfaerivcis of thesoaeklewhieliyouai^ea



to the end ot the rope whece the cage is hung mi to it, were drawn through

the strands of the rope, and the cage and coals fell on the ' keeps' at the top

of the pit, which prelrented their falling down the pit, so that the damage
done was trifling. J have since then had the wire rope examined, and, al-

though the strain on it must have been very great to stop the engine, yet it

does not appear to have sustained any injury, and is, apparently, as good as

when it was first put on. Matthew Liddeli..'
"

t )>

EACLT DE ST. MAKIE CANAL, AND ST. JOSEPHS RAILaOAD.

We have received, since our July number was put to press, a communi-

cation from the Hon. Mr. Woodbridge, of Michigan, in relation to the de-

feat of the bills before congress in aid of these important works. accompa<-

nied with various documents of interest, in relation to the Canadian canals

and plank roads, together with the annual report of the board of internal

improvement, of Michigan, for which we desire to tender him our thanks.

We shall avail ourselves of their use, and then dispose of them in accor-

dance with his directions.

hunt's merchants' magazine.'

This popular and useful work was punctually on our table, and is,''as

usual, filled with useful information for the business man ; and it should be

on the desk of every merchant in the Union, and be read attentively by

every clerk, as well as inerchant

parsons' LOCOMOTIVE EXPANSIVE APTARATIW.

The following communication from Horatio Allen, Esq., copied from the

Franklin Journal, exposes one of the numerous piracies perpetrated by de-

signing knaves upon ingenious inventors.

" Sirs—The March number of the Journal of the Franklin Institute con-

tains a description of * Parsons' locomotive expansive apparatus.' That
part of the arrangement which provides an adjustable cut-on^ by the use oi

two slide valves attached to the same rod, one by right handed, the other by
left handed, screws, and the mode, adjustment, etc., are precisely those for

which I obtained letters patent in August, 1841. The America^Repertory
ibr December, 1841, contained apart of my specification and claim.

' The patent of Mr. Parsons is dated December, 1843j and was enrolled

in June, 1843.
^ The 'adjustable cut-ofi*,' as my invention is named, has been adopted on

an engine lately put to work on the railroad from Jersey City to New Bruns-
wick, to one on the Long Island road, vaA to engines building for the Pat-

terson road, and for the Stonington road.

^ I intend soon to send you accounts of the performance of these aigines,
v^ich have been very satisfiictory, and shall also fiiniish a full description
of the combinations embraced in my patent. Tours respectfully,

« New York, May 14, 1844. Horatio Allkr."

Mode of Folaiing Largo Stone$ for Building Sea Walls in Deep War
ter.—At the meeting of the institute <^f civil- engineers of the 12th March,
Mr. Bremner read a paper describing the casks used for floating the large
stoDM for securing the foot of the sea wall of Banff harbor, which had failed.

The casks were stronglv built of fir Haves, hooped externally with iron, and
sapported inside by ndiatiiig b«ri Uke the spOlces of a wheel Two ^
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thMe casks, of 446 cubic fe^ capacity each, were bm to convey stones of 30
tons weight, by passing two chain cables, which were wound round them,

through the eyes of the lewises, which were fixed in the stone at low water,

at which time the chains being hauled down tight, when the tide flowed, the
buoyancy of the casks floated the stones, and they were towed by a boat

over the place where the stone was intended to be deposited. The lashing

being then cut away, the stone fell into its seat. This method was found to

succeed in weather that would have destroyed any crane barges ; and the

works of Banff harbor were thus secured from further degradation, and
were subsequently restored at a comparatively small cost.

Mode of making Looking-glasses, Mirrors, etc., without Mercury.—

A

correspondent (J. B. N.) sends us thp following paitirulan of a process bj which looking

fluses, etc. may be silvered in the axml efiTectual way without the use of mercury ; he haa
one several ;

" the most splendid mirrors imaginable." The following is hia account of
the process:—" Take a little nitrate of silver; add carefully liquid ammonia till the preci-

pitate formed is nearly all diaaolved, -but not fully ; atld a little of this to a mixture of al-

cohol and oil of cassia ; the piece of glass to be silvered is Uid flat, with a ledging tied

round of pipe clay or the like, exactly as if a mould were to be taken ; upon the glass

pour the above namnlmixture till it has a depth of between a ijiiarter and naif an inch

;

then drop here and (fie^ upon this a mixture of oil of cloves ar.d alcohol ; a violent action

takes pjace where the drops fiiU ; this rapidly spreads, and the whole surfikce, in the course
of fiom a quarter to half an hour, appears brown ; the liquid is now poured off, and a
lajer of alver is found reduced upon the surface of the glass, forming a complete and
beautiful mirror ready to be framed. The chemical action is no doubt the fonnation of
aldehyde which reduces the silver. This process has recently been made the safa}ect of a
patent, for which, 1 am told, the Srm of RothachiU has offered £100,000 for the pgrpoae
of suppressing the discovenr, as it may affect the valuable monopoly in nercory poMMMd
by that house. The offer nas been refused. The name of the patentee, I am infonned,

is Durant, of Brighton." The process of ailveiing by means of aldehyde was exhibited
two years ago at Uie Glasgow Pnilosophical Society, by Dr. Stenhouae.

Scaffolding.—Two papers on this subject were read at the same meeting
of the Institution. The first paper was read by Mr. T. OriaMQ, in which the author de-

scribed the scaffolding first used b^ Mr. Ctibitt for the erectioo of the fiM»d« of the Bir>

mingham railway atatioo, and which had since been adojgted for other works with cam-
plete success, tt was stated to be composed of sills, upnahta, croiv-beada, Ungitmtinal
tiniben, braces and stmts, all of whole tunber. The upright timbers were sligfatlj tamed
into the horizontal timbers widt jnnctione aecoied by ntn does, driven into the ttabecs

diwonally acroM the joints, which wen pnferable to bolts aod spikes, ipamwifh as thay

coud be easily withdrawn, and die timber was not injured. The next paper oa Um mb-
ject was l^ M. Pierre Joumet, whose scaffolding was stated to consist or a simple com-
bination or a number of brackets, fixed at regular distances of about five feet apart vetti-

caily, upon ginlles of chains aod screws, brand tifht nmnd thecolamnuaderrspair: apso
tfafcae brackets the platftnat werS lakl, and as the workmen proceeded opwaids, the lower
brackets were alternately raised to the platforms above, where the worciaefi stood. The
progress thus made in fonning, and in taking down a scaffold, was stated to be very r^ad,
with corresponding eeonooij of time and expense ; no poles or cords were oaed and no
waste of material oocunvd. By them OMans the obeUdc of Luxor, at Fans, was lepafaad

in atrer; abort time and s* a very small coat The imchine for laisinffbiulding malerials

conaistea of an endless chain of square open Hnks. the lower end revolTing aioand a dn-
ven wheel, and the upper end around a correqnnoing wheel, fixed upon a araffold, at the

height of the Imikling. The hods, bockeU and baakeU were each ftunialMd with a hook
by whksh they were napended on tha ii«0ade ofthadinn, and when thev aimed atdw
necessary htB^\,ljlimiWPi»Afiffm(off ^ iMorwa, and carried to the Bpc« wbere the aato-
rial* were ta be ^jped ; ^wa emp^ they were hung upoa the ikarnnding ade of the chain
and lowered to be again filled.
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THE ATMOSPHERIC RAILWAY.

Evidenct given before j, Committee of the House of Commons.

Mr. Barry Gibbons, engineer of the Ehiblin and Kingsto«-n railway, ex-

amined : Trains propelled on the atmospheric principle started and stopped

more easily, and with less loss of time, than those with locomotive power.

The atmospheric principle on the Dalkey line, compared with the expense

of other lines, as to haulage, was much cheaper than the locomotive. The
maintenance of way was less favorable in a newly opened line than on an
old one. Taking the cost of haulage on tbe locomotive line of the Ehiblin

and Kingstown, according to the published accounts of the company, the

cost of locomotive power on that line waa 10 9-lOd. per train per mii«.

The maintenance of way was 3 l-10<f. making a total of \4d. The cost

of moving power on the atmosphe|ric principle was 7 l-lOd. and the main-
tenance of way I 3-lOJ. Could distinguish the wear and tear of rails on
a locomotive line in the space of six weeks. In the estimate of t4i. there

was an allowance made for wear and tear of rails. In the atmospheric
there was no parallel allowance for the pipe. Believed, though there were
great curves on the line, that there was no wear and tear of the pipe, and
no centrifugal friction. The wear and tear of the pipe would not require

an expenditure for fifty jears. Ii l^ame perfectly polished inside, owing
to the tallow. In going round''8harp curves on a locomotive line, the inside

of the rail is worn away by the flange^f the wheel. Did not make any
allowance in the estimate for wear and tear of rails on an atmospheric line,

because it was inappreciable. In the item for haulage, witness debitted
v/ear and tear to the atmospheric railway, which would take place in the
stationary engines, and included coals consumed, wear of machinery, and
^rsons employed in the engine honse. The cost of coals was 1/. 4s. 6<^.

per day ; wages 12*. ; wear and tear, oil. etc. 6«. If the Dalkey line were
longer, the expense would be less. Had laid out an extension of it to Bray,
•ix miles, and an engine would work at both places. There would be
more consumption of coal, but at less per train per mile. Paid Messrs. Sa-
muda for the construction of the line, and their estimate was not exceeded
by Id. Their promises as to load carried, and velocity attained, had been
perfectly accomplished. They entered into a contract to carry trains of 26
tons at 30 miles an hour, and had! performed it at double that rate. The
Dublin and Kingstown was a very cheap line, and the low fares had in-
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creased the passengers enormously. The trains had been increased from
time to time, and there had been a corrtspunding number of passengers. It

induced a system of country resideocf. They estimated that every new
house buih in the neighborhood of a station was 20/. added to the annual
receipts. There were four stations on the six miles. The fares were Is.,

8d., and Qd., but there was a reduction to families of 5, 10 and 20 per cent.

The average fare was something under Id. The fares on the Dalkey were
2d. and 3d. They would pay at that. The company received 45/. on last

Sunday, which would represent 4500 persons. The increase in traffic on
the Kingstown railway was not so much to be attributed to reduction of

fares as to the frequency of the trains. The coals consumed by the engine

on the atmospheric line were 35 cwt per day, which would keep it work-
ing from 8 A. M. to 6 P. M. at intervals. Witness reckoned a oaiJy mile-

age allowance for wear and tear of piston of 4d. per day. One set of pis-

ton leathers, costing I6d , worked a fortnight The rails on the atmospher-

ic line were 621b. per yard weight Had examined the pipe, and could find

no lateral pressure made by the tube on the piston. The straightforward

movement of the piston counteracted the centrifugal force of the curve ; but

witness did not think that the piston had ever been brought into operation to

prevent the carriages going on the line. If it had ever exerted such a force

there would have been some indication of it on the pipe. The atmospheric

carriages were 15 cwL, or a ton lighter than the locomotive. Witness's es-

timate for maintenance on the locomotive line was for a double, the estimate

for the atmospheric for only a single line. Had made the experiment of

stopping the trains almost instantaneously, and bad brought up a train to a

dead rest, travelling at 40 miles an hour, within 220 yards. There were 7
carriages, and 78 persons in them. The weight of the rails on the Kings-

town and those on the Dalkey was precisely the same. The calculation

given by witness of Id. for haulage on the atmospheric, was only for one
way. If worked backwards and forwards as a locomotive, it would be I4d.

;

but the trains came back by their own gravity, and therefore cost nothing.

Were the line on a level, the cost would have to be doubled.

Mr. I. K. Brunei, C. £., examined : Had been consulted on the expedi-

ency of working the proposed Croydon and Epsom on the atmospheric sys-

tem, and bad considered its application thereto very fully. Thought tnat

the adoption of the atmospheric plan was well adapted for the working of

the proposed line. Taking all tnings into consideration, the trains could be

conveyed in a shorter time by it than by the ordinary locomotive engine,

and with greater frequency. Where the trains were not very numerous,

could understand that the working exp>enses would be less by locomotive

power than by a fixed engine. In a great number of cases it would be the

reverse ; the working expenses would be reduced by the atmospheric prin-

ciple, assuming that a great many train* would run. The prevailing gra-

dients on the Epsom line were 1 in 100, which he thought applicable to a
line with a view to economy in working. The diagrams of Mr. Samuda,

as to the manner of workingjhe trains might be worked with frequency

and safety. There was a pomt where expensive locomotive power would -

become more economical than stationary power, if the number of trains

were very much reduced. Thought that the atmospheric train could be

propelled much faster than is done at present Had no reason to doubt bat

that trains might go at a speed of 60 and 60 miles an hour. Had gone at

60 on a locomotive, and thought a train might go easier and at a higher

rate by the atmospheric than by the locomotive engine. It bad greater

speed than the locomotive. It
, posaetsed the advantage oftr the latter of
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starting at once into a state of motion from a state of rest This was a

great advantage where there were many stations, as contemplated in the

Epsom line. On the Great Western they found that it was six to eight

miles from the station before they got into a good maximum rate of running

;

therefore it was only on a long distance from London to Slough that they

did attain their full velocity. With respect to the atmospheric attaining a

velocity of 60 miles an hour, it would depencTentirely on the power, the

size of the pipe, and the degree of vacuum. Did not see any difficulty in

their getting it at the end of 2\ or 3 miles. Had no doubt but that if they

chose to^t on the power, they might obtain it at 1 mile or 1^. When
witness saw the line at Dalkey, it was not laid in a manner which admitted

of a very high velocity. Did not think it safe when he made the experi-

ments to go higher than 40 miles. The derangement of the rails, and the

difficulty of keeping the railway in perfect order, arose from the weight of

the locomotive engines, and the mdde of working them on the rails. Wit-

ness's object in making the experiments at Dalkey was to satisfy his own
mind, with a view to govern him in advising others. T-he results of these

oxperiments were, that he found they could attain a high velocity on the

line in a short time, so as even to attain the rate of 50 miles an hour.

Found that the mechanical part of the apparatus and valve was even then

in a good working condition, and saw enough to satisfy his mind that it

could be rendered still more perfect. Found that a weight was moved at a
good velocity of 22 miles an hour—a weight fully as great as that due to

the free effect of the vacuum in the piston. Satisfied himself that there was
no amount of friction or leakage round the piston, nor other mechanical de-

fects, which would prevent getting the full effect of the vacuum. Was con-

firmed in the opinion that a mechanical contrivance of that sort could be
worked, so as to produce that effect at a less cost than the ordinary mode of

applying power by a locomotive. Had in consequence of these experiments

advised the promoters of the Croydon and Epsom to adopt the atmospheric.

Had no doubt that an atmospheric railway might be made more comfortable

to passengers than a locomotive, which \Vb8 one of the great advantages to

be derived front it Thought that the rails might be kept in much more
perfect order than with locomotive carriages ; and that carriages might be

constructed in si totally different manner from those liow in use. The mo-
tion would be smooth and noiseless. There was also the absence of coke
dust from the chimney. With resttect to the experiments of stopping trains,

thought that on a railway worked by stationary power, whether atmospher-

ic or other, the power of stopping was greater than it was on a locomotive

line. The power to be overcome iin stopping a train arose, not from the

power of friction, but from the momentum of the train, which, at 40 miles

an hour, would be 10 or 15 times as great as the power of traction that

lould be produced for & distance of 250 yards ; and therefore in stopping a
train at a short distance of 260 yards, what they had to think of was the
momentum of the train. Did not think that the reversing of the engine at

all equalled the ad vantage that might be derived from breaks or slides, such
as those Mr. Cobitt spoke of on carriages on the atmospheric line. The
reversal of an engine for stopping a train did not produce so much effect as

might be supposed. On the Great Western they never reversed ; but the
break in the tender stopped the train at high velocities. Had calculated the
power of the engine at Dalkey. In a commercial poir . of view, Mr. Sa-
muda's mode of calculating was correct The power on the atmospheric
railway had n fecility for adapting itSelf to the Imd. That was a great ad-
vantage. Where the gradients were steep they could apply more power.
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Assuming even that the pipe was not of the same size eyerywhere, at one
small steep part of the line they might work a racuum up to 18 or 20
inches of mercury, which would not be so economical as working it at 14
or 16 inch^. Still, for a short part of the line, they could do so ; whereas
on the rest of the line they might work at the more economical pressure of

14 to 16 inches of mercury. With respect to the variation of the work,
according to the variation m the weight of the train, of course any engine

working expansively, and well constructed, would adapt itself to the weight
of the train

;
and the cost of working the engine would be ^mewhat pro-

portional to the weight Was so satisfied of the advantage of the atmos-

pheric, that he had proposed to adopt it on the line (26 miles) he was now
surveying from Croydon to Chathaia An advantage of the atmospheric

was, that when a tram stopped at the station, the power for propelling was
accumulating in the pipe, so as to bring the train more rapialy into motion

from the state of rest. Witness's preference of the atmospneric.was limited

to cases where the passage of trains was required to be frequent Had no
hesitation in saying, that if the two lines pow before the committee were to

be worked by locomotive power, the Southwestern would be the cheapest

and safest ; but if the atmospheric were applied, it could be done cheaper

by the Croydon and Epsom. Had no doubt but that the atmospheric upon
a single line, where everything was adapted to it, was much safer than a lo-

comotive on a single line with double power. The atmospheric might be

so managed that no carelessness could produce a collision ; but it was im-

]k>ssible on a locomotive line to prevent one train catching or meeting

another. Thought that the leakage could safely be neglected. Did not

think that any experiments which had yet been maide woukl enable a correct

calculation to be made of the amount of power required to overcome the

leakage. He spoke guardedly and carefully, inasmuch as he was express-

ing an o|nnion adverse to that of his friend, Mr. R Stephenson, whose re-

port he had seen. Thought there was no difficulty in constructing car-

riages in the manner stated by Mr. Cubitt, by bringing them at oactfaa.

slides or sledges, or by locking all. the wheels of one entire train, which,

now that they used steel tires, he sbould not be afraid of doin^. Thought
there would be no difficulty at all in keeping the atmospheric railway in

such good order that the carriages might be better constructed and connect-

ed one with another, so that the break might be made to act in the whole at

once. There had lately been introduced a new mode of valve-gearing,

which facilitated the adaptation of engines to the load. The practical effect

of the expansive gear was rather to put larger cylinders on the engine, and
to work economically, than to vary the power much, because the variation

of power between shutting oflf the steam was not very great The solle ob-

ject of this improvement was, by the use of a rather ' larger cylinder than

was necessary to enable the steam to be used expansively, and thereby ob-

tain economy of fuel. Was among the first to use the expansive gear on
the Great Western, but had no sach object as the saving Of steam \n going
down an incline, in order to reserve it for use in going up an incline. Had
advised a line between Chatham and Croydon to be laid down on that prin-

ciple, and also between Genoa and Turin, which was over a steep part of

the Apennines. W^itness wished to be allowed to explain himself more
particularly on one point, as he was now giving an opinion professionally,

and more particularly as a report had just been publisned by an eminent

—

probably the most eminent—man in bis own profession, in which a strong

opinion was expressed on all these points diametrically opposite to those

which he entertained. He shouki wish h to be understood that he was not
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carelessly giving any opinion now without recollecting that circumstance,

and he should, in his own vindication, repeat the object of his making the

(experiments at Dalkey, and also say, with sentiments of much respect for

Mr. Robert Stephenson, that he still thought it possible to form a more cor-

rect opinion on this particular case by a general practical view of the work-
ing of the Dalkey line, and of the modifications of which it was susceptible

when applied to longer lines, than by the very minute calculations and mi-

nute experiments recited in Mr. Stephenson's report In the first place, the

Dalkey line was too short, and, he must say, too badly constructed, owing
to local difficulties, to allow either velocity to be attained or the train to be

worked, with ordinary average resistance. Believed that resistance upon
that line was much greater than it was on a good railway, and that there

were sources of great loss of power in the coimecting pipe and other parts

which, according to his opinion as a mechanical man, might be easily re-

medied and overcome. '-^

Mr. R. Stephenson's objections will be found substantially in the follow-

ing extracts from his report, for which, as well as for the preceding abstract

we are indebted to the Railway Chronicle.

" My first impression was that much higher velocities were attainable by
the atmospheric system than had yet been accomplished by locomotive en-

gines ; but a very careful reflection upon all the circumstances which the

last series of experiments developed and, the detailed calculations which
have been made upon them, has led me to alter that impression. I am ful-

ly aware that the calculations which have been given do not absolutely put

a limit to the speed, and that the investigation may resolve itself merely

into a question of power, and consequently into one of expense ; to a cer-

tain extent, this is the case, but an inquiry of this kind, which is as essen-

tially commercial as scientific, is one in which pecuniary limits must con-

tinually present themselves, and not unfrequently prove more formidable

than those of a mechanical nature. In pursuing my calculations, therefore

I have felt that it was imperative to determine with some accuracy the pro-

bable additional power which it would be necessary to reckon upon, beyond

that which has been employed at Kingstown ; and I am convinced the in-

crease which has been stated as requisite to attain the assumed velocity of

60 miles per hour is rather under than over estimated ; and this single ex-

ample, based as it is entirely upon experimental data, is sufficient, in my
opinion, to demonstrate conclusively, that any velocity beyond that wbicn

is now frequently attained upon railways, must be attended with a most in-

ordinate waste of power. I have already contrasted the actual velocities of

the trains with those which would be indicated by theory, and have shown
that the loss of velocity arises solely from the leakage of the apparatus,

and that as the rare&ction is increased this content of leakage becomes aug-

mented, while the pump is only capable of exhausting a constant content

of air without reference to the density. This ieads us to the conclu-

sion that when the barometer rises to within a few inches of its utmost

height, the expansion of the air leaking into the apparatus must become

fully equal to the total capacity of the pump, and no advance of the tube

piston can be effected. The case occurs on the Kingstown and Dalkey
railway, with a height of barometer of 25^ inches, which is the maximum
height that can be attained in the entire length of the vacuum tube ; and

therefore a train requiring this height of barometer could not be started if

the air pump did not exceed its uniform rate, although the engine would be

working at almost its greatest power. This conclusbn, which is unqaes-
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tionably correct, points out the improvident expenditure of power when a

high degree of mrefection is required."

Having thus removed the great claim made by the inventors to the ex-

clusive enjoyment of high velocities, Mr. Stephenson next proceeds to com-
pare the work actually done by the atmospheric system on the Dalkey line

with the work actually done by stationary power and rope system, as now
in use at Camden-town. The comparison is fair, in this respect, that the

Camden-town incline is 1 in 106, and the Dalkey incline is 1 in 115 be-

ing in favor of the atmospheric ; only there are sharp curves on the lat-

ter, which do not exist on the former. The results of the comparison may
be arranged under several heads, as follows :

—

1. Loss of power by rope and atmospheric tube :

—

" In proceeding to compare with these the results of the experiments on
the atmospheric railway, it is my object to select a case in each, which shall

present the closest analogy in the amount of their resistances and velocity.

The 4th train in table No. VII, and the 18th in table No. V, correspond
very closely in these particulars, the total resistance of the former, including

the friction, gravity, and resistance of atmosphere, being equal to 102 horses'

power, and of the latter, 100 horses' power, and the respective velocities

being 20 and 18 miles per hour. The loss of power from the working of

the rope in the former case is equal to 30 per cent, of the total, while the

loss in the latter, arising from raising the vacuum, leakage, and imperfec-

tions of the apparatus, amounts to 74 per cent, of the total power. In order

however, to institute a correct comparison between these two cases, the total

power in the former must be increased in the proportion of the mean to the

maximum velocity, which in this instance is ascertained, from experiments
made, to add 37 horses' power to tihe total, and the comparison stands thus

:

the loss of power on the Euston iilicline amounts to 45 per cent, while that

on the Kingstown and Dalkey railway is 74 per cent. The result is ob-^

tained with a train which represents the average working of the Euston in*

dine ; it is therefore evident that in this particular instance the rope is very

considerably more economical than the atmospheric system. If we assume

other weights of train, we shall perceive, that as they become lighter the

proportion of loss by the atmospheric apparatus will be diminished on ac-

count of the reduction in the effect of leakage accompanying the reduction

in pressure, but the proportion of loss by the rope will be increased, as the

power required to work the rope itself is the same with a Ijght as with a
heavy train ; while on the other hand, with heavier trains the proportion

of loss by the rope will be diminished, and that by the atmospheric system

greatly augmented, from the incieased effect of the leakage, and the addi-

tional power required to raise the vacuum to a greater height."

2. Consumption of fuel by the rope system and the tube system com-

pared ;

—

" This I am enabled to accomplish from the observation of a fortnight's

working of the Euston incline, and from an experiment on the Kinpstown

and Dalkey railway, in which the number of trains, the exact weight of

each, and the consumption of fuel; was ascertained during an eutire day.

The result of the former was, that 13 trains averaging 41 tons each, the

mean resistance of which amounted to 1690 lb., were drawn up the incline

of 091 mile length, at a mean velocity of about 17 miles per hour, in one

day of 15 hours, with a consumption of 30 cwt. of coal ; and the result of

the latter was that 10 trains averaging 44 tons each, the mean resistance of

which amounted to 1205 Ibi, were drawn up the incline of 1-22 miles
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length, at a mean velocity of about H miles per hour, in one day of eight

hours, with a consumption of 29 cwt. of coal. The consumption of coal

per mile of the trains in these two cases amounts to 284 lb. on the Euston
incline, and 266 lb. at Kingstown; and dividing these by iheir respective

amounts of friction and gravity, we obtain the comparative consumption per

lb. of tractive force as 18 lb. in the former case, and -21 lb. in the latter."

3 Power of overcoming bad gradients:—
'• If we take som^ of the trains which are drawn up the Euston incline,

amounting to fully 100 tons weight, we shall find that the total resistance

exceeds the cajwcitv of the tube which is employed at Kingstown, namely,

16 inches diameter ; for supposing the pressure to be equal to 22 inches

height of the barometer, or 11 lb. per square inch, the train just named
upon the gradient of I in 75, whiq,h is near the upper end of the Euston
incline, and continues for about one-third of its length, would offer a resist-

ance, at a velocity of 17 miles per hour, of about 4,500 lb., and would
therefore require a tube of 23 inches diameter. Such an increase of tube,

it must be observed, immediately implied a great reduction of velocity with

the atmospheric system, or an increased size of air pump, involving a cor-

responding increase of power, because the ratio between the areas of the

air pump and vacuum lube is affected
;
and it has been clearly shown that,

wording at a high vacuum in a spnall tube, or increasing the size of the

tube and lowering the vacuum, if the same amount of power be employed,

mvolves equally the sacrifice of velocity. Here we perceive a decided

proof, that what is termed good gradienii is not a matter of indifTerence to

the atmospheric system, and that we shall not be justified in attributing to it

the power of economising the construction of railways to any considerable

extent, by avoiding the necessity of levelling the face of the country."

The comparison with the locomotive, even in duty alone, is also of a kind

unfavorable lo it, keeping out of view altogether the peculiar disadvantages

of stationary i^s compared with locomotive power. The result is pa follows:
" If wc codvert the loads moved in the experiments into equivalent loads

on a level, we shall then find that in no case they exceed the duty which is

being daily performed by locomotive engines. Thus, taking experiment

No. 4, the load being 26 5 tons, the resistance per ton upon an incline of 1

in 1 15, at a velocity of 34 7 miles per hour, estimating the resistance of the

atmosphere according to Lardner's experiments previously referred to, will

stand thus—gravity, 20 lb. per ton ; friction, 10 lb. ; atmosphere, 20 lb.

:

total r^istance, 60 lb. per ton. And the resistance upon a level will be

—

friction, 10 lb. per ton
;
atmosphere, 20 lb. : total resistance, 30 lb. per ton.

Therefore this train of 26 5 tons, on the incline of 1 in 116, wijl be equiv-

alent to 44 tons upon a level, at the same speed of 347 miles per hour.

This duty, which is indisputably the utmost given by the experiments at

Kingstown, is much exceeded daily on many lines of railway in this coun-
try, and especially by the Great Western, and Northern and Eastern.

Throughout the experiments, it will be seen that the duty performed by the

Kingstown and Dalkey engine, when reduced to an equivalent level, falls

short of the daily performance of locomotive engines on our principal lines

of railway, both a« regards speed and load."

The conclusion of the whole matter, considered as a purely mechanical
question, is given in the following sentences :

—

" On a long series of bad gradients, extending over several miles, where
the kind of traffic is such that it is e^ential to avoid intermediate stoppages,

the atmospheric system would be the most expedient If, however, inter-

mediate stoppages are not objectionable, as is the case in the conveyance of
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heavy goods and mineral train* on the railways in the neighborhood of

"Newcastle-upon-Tyne, the application of the rope is preferable to the atmos-

pheric system. This conclusion I conceive to be fully established by the

comparison which has been made between the Kingstown and £uston in-

clines. Again, on lines of railway where moderate gradients are attaina-

ble at a reasonable expense, the locomotive engine is decidedly superior, both

as regards power and speed, to any results developed or like/y to be de-

veloped by the atmospheric system. In considering these last, as well as

all the preceding calculations and remarks, it must be borne in miod that

they have reference solely to the question of jjower, and are entirely inde-

pendent of the question of expense or convenience: the next step in the in-

quiry will therefore be, the expense of constructing the lines on each system

and the probable cost of working."

Hitherto the question has been treated wholly as one respecting the value

of a given mechanical means of transmitting power.

There remain to be considered the questions of cost and convenience

;

and here, as well as throughout the whole line of argument, there will be

observed a close analogy between the results and reasonings of Mr. Steph-

enson's report and those in pp. 102, 103 of our last, already referred to.

The inventors of this system, in vaunting its excellence, rely much on
the supposed advantage of being able to work with single Imcs. This Mr.
S. completely refutes : he proves the necessity, not only of two lines, but of

duplicate engines. This raises the cost of the atmospheric to £11,000 per

mile ; so that on such a line as the London and Birmingham, the total cost,

in all items, for locomotive power, is - - - £321,974
and for the atmospheric, .... 1,221,000

But even the expense of working, after all this greater expenditure of

capital, is against the atmospheric.

The cost of locomotive power upon the London and Birmingham rail-

way, for 1843, was as follows :

—

^

" Wages of engine iriven and firemen, ... £9,673
Coke, - - - - - - 25,541
Oil, horse pipes and fire tools, pumping engines and water, - 4,099
Laborers and cleaners, waste and oil, ... 4,194

Repairs of engines and tenders, .... 12,5*21

Coals and fire wood, expenses of stationary engine at Woiverton, repairs

of buildings, gas and incidental charges, ... 3,172

Superiiitendent, clerks' and foremen's salaries, and ofHcc charges, 4,634—£63,834

The expense of working the atmospheric systetn for one year, I estimate

approximately as follows :

—

" Wages of engine men, 64 at Gs. ; stokers, 64 at 3«., - £10,512
The same daring the night, .... 10,512
Coal, 172 ton* per dav, at 98., .... 28,332
Oil, hemp, tallow and repairs at 5 per cent, on cost of engines, - 20,000

,

Superintendence same as locomotive, ... 4,634^£73,990

I have already stated that the above sum has no pretension to precise ac>

curacy, but since I have intentionally omitted numero'is items of expense,

which must arise (the exact amount of which no one ran venture to predict

or to introduce into such a calculation with much confidence,) I prefer ma*
king the comparison under that aspect which is the most favorable to the

new invention under discussion ; because I conceive the queMion between

the atmospheric and locomotive systems does not by any means, after what
has been advanced, depend on the mere annual cost of working. I shall

content myself with the above statement, which in my opinion sufficiently

establishes the iact, that the cost of working the London and Birmingham
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railway, or any other line with a similar traffic, by the atmospheric system

would greatly exceed that by locomotive engines.

But, to do the system full justice, a single line, the favorite instance, may
be taken at their own estimates ; and the result entirely coincides with that

given by our correspondent S., in our last

,
" Let us now conceive it applied to a case of an opposite character ; for

example, the Norwich and Yarmouth railway, which has cost about £10,*

000 per mile, including carrying stock and every appurtenance. This line

passes over a country in which the application of the atmospheric system

could have effected no economy in the formation of the line, which has not

exceeded a cost of £8,000 per mile. . The application of a single line of

the atmospheric apparatus would, in this instance, have added at least £5,000
per mile, which upon 20 miles, the length of the railway, would amount to

£100,000. The mere interest of this sum, at 5 per cent is £5,000 per an-

num, whereas the actual working of this line, including maintenance of

way, booking offices, porterage and all other constant traffic charges, has

been let for £7,000 per annum, b^ing only £2,000 above the bare interest

of the extra capital which would be required to lay down the atmospheric

apparatus ; an amount which would be quite inadequate to meet the wear
and tear of the machinery alone, leaving nothing to meet the current cost

of worxing. Here, therefore, we have a case, where the country is fevor-

able, the original capital small, and the traffic moderate, where the cost of

the atmospheric system would be so burdensome as to render it totally in-

.

applicable."

In the appendix, the comparison of the atmospheric system with that on

the Blackwall railway is given with great clearness by Mr. Bidder, and
leads to this conclusion, that

—

" Unlesd some expedient with which I at present am unacquainted can

be devised for obviating the necessity of stopping at each intermediate sta-

tion, it would appear that the trains could not be run more frequently than

at half hour intervals with the engines now at work, thus reducing the

trails to one half their present number, and this, too, without effecting apy
saving in the working expenses, inasmuch as there would be no reduction

in tne staff of conductors while the constant and severe breaking would in-

crease the cost of maintenance of way and carriages ; the wages of the rope

men also would not compensate, for the extra cost arising from the engines

being kept continually at work, instead of for ten minutes only out of every

quarter of an hour, as is now the case; and lastly, the interest of the outlay

requisite to introduce this system would exceed the annual cost of reparing

and replacing the rope."

Mr. Stephenson sums up the whole case thus:

—

" 1st That the atmospheric system is not an economical mode of trans-

mitting power, and inferior in this respect both to locomotive engines and
stationary engines with ropes. 2nd. That it is not calculated practically

to acquire und maintain higher velocities than are comprised in the present'

working of locomotive engines. 3d. That it would not in the majority of

instances product economy in the original construction of railways, and in

many would most materially augment their cost 4th. That on some short

railways, where the traffic is large, admitting of trains of moderate weight

but requiring high velocities and frequent departures, and where the face of

the coimtry is such as to preclude the use of gradients suitable for locomo-

tive engin'fs, the atmospheric system would prove the most eligible. 5th.

That on short lines of mil way, say four or nve miles in length, in the vi-

cinity of Urge towns, where frequent and rapid communication is required
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between the termini alohe,4he,,alTnospheWc systenyifffght be advantageous-

ly applied. 6th. That on short lines, sucHvas the Blackwall railway, where
the traffic is chiefly derived from intermediate/points, requiring frequent

stoppages between the termini, the atmospheric system is inapplicable
; be-

ing much inferior to the plan of disconnecting the carriages from a rope,

for the accommodation of the intermediate traffic. 7. That on long lines

of railway, the requisites of a large traffic cannot be attained by so inflexi-

ble a system as the atmospheric, in which the efficient operation of the

whole depends so completely upon the perfect performance of each individ-

ual section of the machinery."

Mr. Herapath takes strong ground against the atmospheric railway, and

speaking of the great loss of power from the friction of the air in the pipes,

says:

—

" That I am not unsupported in the views of the inefficiency of these at-

mospheric machines, I shall show by a quotation, furnished roe a few days
ago by a friend, from Dr. Robison's Mechanical Philosophy. The first

experiment was made by Papin, an able man of science and a very eminent

engineer. The second seems also to have been made by a good engineer

and it is therefore presumed that both of these facts ought to be well known
to our engineers of the present day. It is to be lamented that the size of

the tubes is not mentioned, but doubtless they were small, perhaps only a

few inches in diimeter. As bearing, however, on the general question of

the great amount of friction of air in tubes, it is not material to know the

exact size.

" Dr. Papin, a most ingenions man, proposed this (the motion of nir in

pipes) as the most effectual method of transferring the action of a moving
power to a great distance. Suppose for instance, that it J^•as required to

raise water out of a mine by a water machine, and that there was no foil of

water nearer than a mile's distance. He employed this water to drKe a

piston, which should compress the air in a cylinder communicating by a

long pipe, with another cylinder at the mouth of the mine. He expected

that as soon as the piston at the water mac^^e had compressed the air suf-

ficiently, it would cause the air in the cylinder at the mine, to force up its

piston, and thus work the pump. Dr. Hooke made many objections to the

method when laid before the Royal Society, and it was much debated there.

But dynamics was at this time an infant sciente, and very little understood.

Newton had not then taken any part in the business of the society, other-

wise the true objections would not have escaped his sagacious mind. Not-

withstanding Papin's great reputation as an engineer and mechanic, he could

not bring his machine into use in England : but afterwards in France and

Germany, where he settled, he got some persons of great fortune to employ
him in this project ; and he erected great machines at Auvergne and West-

phalia, for draining mines. But so far from being effective machines, they

would not even begin to move. He attributed the failare to the quantity of

air in the pipe of communication, which must be condensed before it can

condense the air in the remote cylinder. This inde^ is t|De, and he should

have thought of this earlier. He therefore diminished the size of this pipe^.

and made his water machine exhaust instead of condensing, and had no
doubt but that the immense velocity with which air rushes into a void, woald

make a rapid and effectual communication of power. But be was equally

disappointed here, and the machine at the mine stood still as before.

" Near a century after this a very intelligent engineer attempted a much
more feasible thiog of this kind at an iron foundry in Wales. He erected
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a machine at a powerful foil of water, which worked a set of cylinder bet-

lows, the blowpipe of which was conducted to the distance of a mile and a
half, where it was applied to a blast furnace But notwithstanding every

care to make the conducting pipe very air-tight, of great size, and at

sm»otk at potsiblt^ k would hardly blow out a candle. The farlure was as-

cribed to the impossibility of makmg the pipe air-tight But wha* was sur-

[trising, above ten minutes elapsed after the action of the piston in the bel-

ows, before the least wind could be perceived at the end of the pipe ; where-

as the engineer expected an interval of six seconds only."

It was our intention to have offered some remarks of our own on this

novel and extraordinary project ; but when we find such men as R. Stephen-

son and Brunei entertaining diametrically opposite opinions after actual ex-

amination, we think it will better become us to merely submit their views

to oar readers. The cost alone will prevent the possibility of its adoption

on the vast majority of roads in this country, though we think that tkacsqal

region of Pennsylvania affords some suitable ppenings.

It will be seen that Mr. Stephenson deduces all his conclusions from liis

own experiments, considering them as infallible, while Mr. Brunei fixmds

his opinion on what—judging from the present state of things—may rea-

sonably be expected from experience skill and observation, and we think

this is with practical men the safer mode.

CENTRAL RAILROAD, GEORGLA.

This important work, the longest railway injexistence, is now completed

and the following extracts from the report of the engineer, Mr. L. O.-Rey-
nolds, will give our readers a good idea of the railway generally.

" The quantity of excavation and embankment throughout the whole line

is about five million six hundred thousand cubic yards. There are, inclu-

ding the long bridge over the Oconee swamp, about six mjiles in extent of

trestle bridging ; about one-third of this may be, at a futiire day, filled up
with earth.

" The road-bed is graded to a width of 15 feet on the embankments, with

slopes of one and a half base to one vertical. The excavations below sta-

tion No. 10, are generally graded 25 feet wide ; beyond that station, 20 feet

;

side slopes generally, 45 degrees—except in loose soils, when they are sim-

ilar to the embankments, and in some instances two to one.

" There has been no rock excavation of consequence, but many of the

cuts have been through a compact mixture of clay and sand, which requir-

ed the aid of the pick in excavating.

" Considerable work will be necessary during the present and next years,

in extending and perfecting the drainage of the road. Nothing is more im-

portant than good drainage to insure a firm and even track.

" The maximum inclination of grade of the road is 30 feet per mile. Al-

though I have inserted a table of the gradiepts and curves of the road in a
former report, I will repeat that they may be classed as follows

:

5 feet per mile,

ijevei.



368 Central Railroad,

" The followi/jg table exhibits the proportion of straight and curved line,

with the various radii of the curves. Number of curves, 109 ; number of

straight lines, 1 10.

Length of Radius
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Iron rails, spikes and plates, .... - 476,081

Damage by freshet of 1841, .... 68,000

Right of way, - - - • ' - - - 36,153

Engineering, including preliminary surveys, - - 154,530

Motive power and cars, - - - - - 168,343

Tools, machinery, etc., in shops, .... 15,000

Incidental expenses, ...... 25,873

$2,581,723
" Average cost of road per mile, exclusive of motive power, $12,702

" Since the date of my last repoi^, we have increased our motive power
by the addition of six freight engines of the second class, making our num-
ber now 14, viz : 8 third class 6 wheel engines, 6 second class 8 wheel

freight engines, 1 second class 6 wheel connected freight engine ; all of

which are in running order, except one. These engines have performed

from the Ist November, 1842, to 1st December, 1843, a total distance of

181,954 miles.

" The whole amount of fuel consumed- in performance of the above dis-

tance, was 2,739 cords of wood, being an avepige of 66*43 miles nm for

every cord of wood consumed. (

" Two additional freight engines, and the whefelS, ^., for fifty burthen

cars, have been ordered, and will be received in time to meet the business

of the next fall.

/^\ " This will swell the number of eight wheel burthen cars to upwards of

^^^ one hundred and fifty."

I The receipts for 13 months ending Nov., 1643, were $227,531 94, of

which $37,329 37 were from passengers, $17,517 76 from the U. S. mail

nnd the remainder from freight Number of passengers, 10,461, of bales

of cotton 47,133.

The expenses for that period have been as follows:

« Repairs of the road, - - - 61,866 89
Tools and materials for repairs of engines and cars, 3,175 08
Salaries, - - - - - 9,885 32

way stations, - - . - 8,276 53
Oil and tallow, .... 1,237 75
Fuel and water, - . . . 11,477 39
Labor,, provisions and forage, - - 2,578 14
Damage, - - . . . 1,338 gg
Insurance on cotton, . , - . 1,362 19
Machinists, runners and firemen, • - 15,194 12
Carpraters, .... 2,266 67
Blacksmiths, 1,773 78
Conductors and train hands, • • 11,935 77
Incidental expenses, - . - . 2,042 99—1^,341 43

Leaving a oelt profit, of - - - - $93,190 51

" The comptuation of profits, receipts, etc., is made up to Dec. 1st, being
one month over a year, that the accounts may correspond in date with those

of the bank for the future."

The receipts for the three following months, were $86,716 73.

" It will, no doubt, be observed that, in the account of expoises, t^e items

of repairs of road is much increased over last year. We have most sensi-

bly felt the benefit of increasing the outlay for this purpose in the improved

/

/
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condition of the road, and the regularity with which cor trains perfonn

their trips.

" In order however, to show that the expense of this particular branch
of the service is still within moderate limits, I may here mention thatr the

annual cost of repairs of our road average • $317 per mik.
South Carolina railroad, .... 372 «

Georgia railroad, .... 308 ««

Average of eight principal railroads in Massachusetts, - 477 "
" Western railroad, ... 310 «

" The expense of working our road per mile run, during the above pe-

riod, has been ----.. 738 cents."

HOrSATONIC RAILEOAD REPORT.

We have the report of this company, dated 34th June, 1844, and make

such extracts as will interest our readers. It is mainly occupied by the

financial aflairs of the company.

" The entire length of the Housatonie railroad, from the tide water at

Bridgeport to the north line of the State of Connecticut, \a 73,Vo miles.

In this distance there are twelve regular stations, for the receipt and dis-

charge of passengers and freight, namely, at Stepney, Botsford's, Newtown.
Hawleyville, Brookfield, New Milford, Gaylord's Bridge, Kent, Cornwall
Bridge, West Cornwall, Falls Village and North Canaan. The maximum
grade is 40 feet to the mile, but more than half the length of the road is pass-

ed on grades of under 26 feet to the mile.

" The following expenditures have been made in the construction of the

road and appendages.
'• Obtaining charter, preliminary surveys, etc., - - 6,150 32
Right of way and land damages, .... 60,051 43
Grading and superstructure, - -_ - - 967,005 60
Engineering, ...... 24,407 23
Turntables, ...... i,4a3 64
Engine houses, ...--. 4,383 68
Construction of Depots, etc., .... 11,733 70
Profit and loss, ...... 46,770 63
Contingent expenses, ..... 23,097 32
Real estate, 1,669 80
Engines and cars, ..... 97,369 66

§17244,122 91
" This expenditure of $1,244,122 91, for a road of 74 miles in length,

with an ample outfit of engines and cars, will bear &rorable comparison

with any other railroad in the United States, of similar construction."

" The Berkshire railroad compaay, chartered by the Suite of Massachu-

setts, with a capital of $260,000, all paid in, constmcted their road from the

northern termination of the Housatonie road to the village of West Stock-

bridge. There are four regular stations on this road—at Sheffield, Great

Barrington, Van Deusenville apd West Stockbridge. Its entire length is

21 1\-*„ miles. The grades are similar to those on the Housatonie road.

The use of the road is granted to the Housatonie railroad company during

the term of the charter, at an annual rent of $17,500, payable monthly.

The road is to be kept in repair by the lessees, and in effect the Housatonie

railroa4. company possess as complete control over it, as if it had been con-

structed under their own charter. The rent is paid in full, and is consider-

ed as one of the charges of monthly expense and settled accordingly. The
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Berkshire company have the right to increase capital to $600,000, and an
arrangement may be made for the issue of stock to an amount which may
be neces«(ary for substituting heavier rail, upon adding to the rent paid by
this company a sura equal to seven per cent, upon the expenditure. This
insures a superstructure equal to any which may be adopted on the Housa-
tonic road, whenever a new and stronger rail maybe laid or, that road.

From West Stockbridge, the line is continued to the Western road, by the

W^est Stockbridge company, a distance of about 2| miles. That road is

leased to the Housatonic railroad coinpany, for the term of the charter, at

an anjDual rent of about §1000. One iialf of the expense of the mainten-

ance of the road is to be paid by the lessees. Provision is made in the

lease, by which an edge rail may be laid by the Housatonic railroad com-
pany ; in which case an allowance equal to one half of the average repairs

of the present road, is to be made to the Housatonic railroad company."

" Receipts of 1842. 1843. 1844
January, $8,072 86 $11,826 87 $15,305 07
P«bruary, 6,011 75 10,212 36 15,534 03
March, 6,083 41 13^563 93 14,065 47
April 5,779 23 9,738 24 10,101 06
May, 6,363 03 10,310 64 13,142 67

Total 5 months, l^SlO 27 $55,652 04 $68,148 30

RAILWAYS m HICHIGAN.

The rapid increase of income on these works, is truly gratifying. The
Central railroad is to be opened very soon to Kalamazoo and this, the ^Mn-

missioners say, will itself pay the interest on the State debt

They complain much of the heavy duty hiely imposed on railroad iron.

" The tariff of 1812 placed a cash duty of $25 per ton on railroad iron,

which prevented the commissioners from importing it, as they were unable
to make payment of so large a proportion of the cost of the iron on its ar-

rival in this country. The low price of iron in England would have ena-

bled them to have imported it to great advantage had it not been for the
heavy di^y placed upon it, for the first time, by the act of 1842. This
duty is a serious obstacle to the exterision of our railroads, and the commis-
sioners would respectfully suggest to the legislature the propriety of endea-
voring to have the tariff act so modified, as to allow its importation free of-

duty, as heretofore, particularly for roads which had been commenced while
such permission was allowed."

Of the Southern railroad they say

;

" This road wa« ironed and put in operation to Hillsdale, 68 miles from
'

Monroe, early in October, since which time all the locomotive power on
the road has been fully employed, and a large amount of produce remained
on hand at the different points on the road which it was impossible to trans-

port in time for shipment to the east, for a want of machinery and cars.

The Limited means the board then had control of, not enabling them to pro-
vide in season the necessary facilities for doing all the business that was of-

fered. Two new locomotives have been placed upon the road and a suffi-

cient number of cars will be prepared in season, to do all the business that
offers during the coming year. The difficulties which have heretofore pre-
vented this road from producing any revenue, have now been principally
overcome. The fecilities for shipment of produce at its eastern termina-
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tion, have much increased, and by its extension west of Adrian, the compe-
tition with the Toledo road is obviated."

The following extract from the report of Mr. Berrien, the chief engi-

neer, is interesting. Speaking of the " warranu" in which the contractors

are paid, he says

:

1

" For all purposes except the purchase of a few things considered as

cash articles, they are used to much belter advantage, and being the same
as ctish to those who use them for the purchase of public land, a great

many are induced to seek employment upon the road for the purpose of

applying the proceeds of their labor, and obtaining land, which probably
they could not obtain in any other way. In addition to the above is the &ct
that but little money is used at present in payment for labor of any kind,

also helping to increase the demand for work upon the railroad, and the ef-

fect of competition has been a very great reduction in prices.

" Were money to be used we should undoubtedly be able to make more
rapid progress

;
yet, with the exception of the lime required, it is matter sf

doubt whether the road could be carried on to much greater advantage with
money than is now being done with warrants. At any rate, there is no
doubt of the fact, that the greater part of the work, and grading especially,

is done at present at much lower rates in warrants than were paid for simi-

lar work, a few years ago, in cash."

Ort PLANK ROADS IN CANADA.

Lord Sydenham, during his long sojourn in Russia, travelled on several

of them, and found them well adapted to the circumstances and the climate

;

and, as both were very similar to those in Canada, he was strongly of the

opinion that their introduction there would greatly conduce to the public in-

terest A few miles of road in the neighborhood of Toronto was first laid

with plank by the local commissions who had the management of it. The
cost of stone and the great, expense they had been at in macadamizing a
portion of the same road, as well as the heavy annual repairs, had induced

them to try the experiment in that province of laying a planked surface on
the road. A gentleman describing it, says :

" The few miles nearest the

city, and over which very considerable traffic existed, were planked ; and,

upon inspection, it was found the top surface of the timber was worn in the

centre for the breadth of 7 feet, and to the depth of f of an inch
;
the ends

being to the full dimensions as the plank came from the saw. The bottom

or under side of the planks, was found throughout perfectly sound. In two
or three places, where a small cavity was left by the fool of a horse or other

animal, there was found a slight pinkish tinge corresponding with the cavi-

ty, and indicating the commencement of fungns. The sleepers appeared

perfectly sound." The facts elicited by examination of the portion of the

road laid down but one season, were the same as the foregoing, except that

but ^ of abrasion had taken place. From the foregoing, it will be seen

—

1st That the wear and tear of the plank road, even near a populous

town, is confined to the 7 feet in width of the centre.

2d. That, for the preservation of the planks from decay underneath, it is

indispensable that every portion of it be solidly imbedded in the formation.

3d. That coasiderably more than half the wear and tear which occurs in

seven years' use of the road, takes place the first year ; which is easily ac-

counted for, by the natural stripping off while the plank is fresh, of those

fibres which were cross-cut by the saw ; and from the fact of the dung of

the cattle getting bound with the raised fibre of the wood and thus forming
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a tough elastic covering, which saves the plank in a great measure, from

the effects of the horse's shoes, and the tire of the wheels. \)a this road

the plank is 16 feet long, 3 inches thick, laid crossways at cross angles to

the road, on 5 sleepers of pine 5x3 laid on edge, and in the line of the road
;

and this was considered the best mode of laying a plank road, except that

00 a country road plank 8 or 10 feet long will be found quite sufficient.

Lki the.Chambly road (plank) the planks are 12 feet long, but laid diago-

nally, so as to make the road but 8 feet wide. This was opposed by some,

and very justly ; for, as apprehended, the weight of half the vehicle and

load coming suddenly on one end of the plank, and the other end not being

kept down at the same time, the traffic constantly tends to disrupt the road,

and the planks are loose, and spring from end to end. Another principle

connecteii with the laying of this road, (which was opposed) is that of hav-

ing the sleepers of much larger scantling than on the Toronto road. It

was remarked that, as all earth formation under a r(kd of this nature will

more or less subside and shrink, the giving to the sleepers too much area

would enable them to bear up the plank, leaving the earth to settle from

them, thereby causing springing in the plank, which tends greatly to their

being cut away
;

(in fact, they quickly become rounded from the edges
;)

and, also, that fungus and decay of the plank would be brought on, in con-

sequence of the confined air below. These apprehensions are realized. At
tluebec, part of the road has been planked, the plank being laid lengthwise

of the road. It was considered that the planks would stand better the fric-

tion, and, when necessary, could be more easily taken up, and the road re-

paired. One strong objection to this mode of laying the plank is found to

be, that the horses cannot keep their feet when much weighted, and are

much exposed to falling, in consequence. Under all the circumstances,

most have approved the manner in which the planks are laid on the Toron-
to road. Those now being planked under the department- in the western

section of the province are so laid, except that the planks are spiked with a

5J inch spike—one in each end. With respect to plank roads generally, I

wish none to suppose that I am an advocate for their adoption, except in

those sections of the country where nature has afforded no better material,

and where funds can be obtained for a better structure. There are stretches

of 30 and 40 miles, in parts of the west, where the soil is a deep rich veg-

etable mould, and without stone or gravel of any description ; in such cases

vou must be content to \vade through the mud, or adopt the plank roads.

When the traffic or intercourse of a section of country requires that good
roads should be afforded for it, the adoption of plank or stone roads should

b^ governed simply by a comparison of the first cost of each, in conjunc-

tion with the probable annual expense of repairs
;
and if this comparison is

based on the plank lasting 12 years, (or some say 10 years,) a safe conclu-

sion will be arrived at. In some cases in Canada, the adoption of plank
instead of stone would have made such a saving as would have replanked
the road every five years, if necessary. There are many sections in the

west, where timber abounds, especially in Ohio. Indiana and Kentucky,
where such roads might be introduced with great advantage.

GEORGU RAILROAD.

In our last we gave extracts from the report of Mr. Thompson contain-

ing numerous details of interest to the profession, but to render the account

of this specimen' of civil (not political or State) engineering complete, we
copy the folioiwing tables of receipts and expenditures for upwards of 6 years.
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SUSPENSION AQUEDUCT.

We are glad to learn that an aqueduct suspended by wire cables is to be

erected at Pittsburgh by Mr. John A. Roebling, C. E., a name familiar to

the readers of the Journal. The span is 160 feet, the deflection 17 feel

and the total Weight of trunk, cables and water, 353 tons of 2000 lbs. The
strain at the points of suspension is estimated at 451 21 tons, the area of

each chain is to be 27 aq. in. and the wire of which they are formed is cal-

culated to bear a maximum load of 90,000 lbs. per sq. in. ; but the greatest

strain to which the cables will be actually subjected will not exceed 18,000

lbs., or ^ of the maximum load.

The trunk will be of wood, 13-5 ft. at bottom, 15 ft. at water-line, sides 8

ft. high, all of 3 in. plank, in two courses laid diagonally, and well spiked

together. The stifl'hess of the trunk will be sufficient to prevent vibration,

even in the most violeot storms and will be sufficient to support itself when

empty.

A wooden aqueduct is estimated at $50,000, and Mr. R. says in a commu-
cation published in a Pittsburg paper.

" I have estimated, and I am willing, to undertake a tnorough repair of the pieni and
abutments for S'7>00()

" Adding to this the expense of the new gtructure, of 5«>,tM)0

" And we have a §uraof, 6^,000
as the total expense of a suspension aqueduct, including everything."

He also very justly observes,

' There is another and a strong argument in favor of the suspension plan, whirh is en-

titled to attention. The true interest of the city, as has been oli«'nc<l before demands a

permanent work. But the principal parts of a siiR|iension auqetiurt will he formed of iron

and stone, which will last for centuriea. And the wooden parts, the trunk ar>d the beams
can at any time be subfltitut(>d by iron ones, so as to rrncirr the whole structure imperiiiha-

ble, and insure the services of the aqueduct for the future. The difference of weight by

the substitution of iron for the beams and trunk in place of wood, would be in favor of iron.
'

The idea of carrying the Croton water across the Harlem river sugge<?t-

ed itself to numerous persons, and we are by no means certain that it would

not have been quite an safe as the present structure, at one-fourth the cost.

Mr. Roebling quotes the opinions of some eminent French engineers in

favor of the application of the principle of suspension to aqueducts, and

appears to have thoroughly investigated everything likely to have any bear-

ing on the success of this new and—as we think—great improvement on

the ordinary wooden aqueducts of this country.

NORTHERN RAILROADS.

The railway is creeping up to the Canada lines, and we understand that

a survey of a route or routes thence to Montreal is going on at this time.

The line from New Haven up the Connecticut river and that from Boston

across the country will ere long meet, and the question then is, shall we

cross Vermont to Burlington on lake Champlain, or continue the route north

by lake Memphremagog to Montreal. The distance will of course be less

to Burlington, and, as this line will traverse the best^part of Vermont, its

receipts will be much greater than the direct line to Montreal which runs

for many miles through a Svilderness. The travel from Montreal to Btm-
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•on will be well accommodated by either route and as the line to Burlington

will receive the trade of Vermont, of lake Champlain and of the iron re-

gion of New York in addition, it appears to us that, in the vital consider-

ation of income, it has very decidedly the advantage over its northern rivaL

Both routes have been examined, though not instrumentally. The survey

now going on will give all the requisite information as to the ground on

the direct line to Montreal, and though we have no hope of ever seeing a

railway there we still believe that the survey now making may not be with-

out benefit For, if skilfully conducted, it^will show whether a railway

can succeed there, and, if that be impracticable, what other communication

can be recommended.

But the present break in the line from Montreal to Boston and New York

—we mean the distance from Saratoga to Whitehall—which has been a

cause of complaint to the travelling community for the last ten years and

which is likely to remain so for some years longer, prevents us from in-

dulging in any anticipations of a good route to the north. This link is

alone required to complete the communication by steam from the St. Law-

rence to the Hudson, that is, from Quebec almost to Charleston, yet it ia

scarcely spoken of

ENGLISH RAILWAY BILL.

Our readers will perhaps recollect that some of the arguments used

against the probable effect of the " Railway Bill," are precisely those used

by some of our contributors as well as ourselves against the actual effect

of our New York system of" State works," in crippling private enterprize

and degrading the profession. The following is from Herapath's Railway

Magazine, Feb. 6, 1844
" Shortly and quietly thus stands the case between the two parties. The

sjovernment sees in the large and growing capitals of the railways and the

endless offices that arise out of them, a new and vast source, from which it

could derive fresh, and an almost un^j^ited extension of patronage, and of

course of power. Garnish it how parties please, this is the simple and
naked fact. No man can deny it, no one can give any other reason for the

present bill. What is the case with the other or companies' side. Briefly

this ; they have laid out a great deal of money, have had a great deal to

contend with, have hitherto received but little return, and of course now
when railways are beginning to show sj-mptoms of repaying them for their

trouble, loss and anxiiety, they are very anxious to enjoy the fruits of their

enterprize, and the management of their property. If left undisturbed, they
find they can do both with advantage to themselves and the public. They
say, and very truly, " if it had not been for us, these lines would not have
been made, and why, therefore, when we have risked and done so much,
are we to be dispossessed of them ?" That the government would not have
made them is certain, for when the companies were in difficulties, and many
of them in danger of being obliged to abandon their works, it would not

nelp them with the smallest donation or even loan. Is it just then, that il

should enjoy that which it neither created or assisted? That it should
wrench from enterprizing individuals, the work of their hands, the moment
it bids fair to repay them for their labor and risk ? Where do we find a
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parallel to this? Men hare hitherto been allowed to reap that which they

have sown, and the success of their labors has always been considered ex-

clusively and sacredly their own. Government has never interfered with
mercantile speculations, but has been satisfied with that, which it must have
one way or the other, from direct or indirect taxation of successful enter-

prize. Private enterprize has justly been regarded as the body and soul of

the prosperity of the country, and for that reason has always been encour-

aged, and its results respected. The present i.s the first instance within the

compass of our knowledge, of the executive thinking to intermedd^; with it.

A new light has, however, now broken in upon the ministry. It is consid-

ereid advisable, that her majesty should become coach-mistress-gen^ral and
carrier-in-chief of the country. All the engine drivers and stokers and
guards and ticket takers and clerks and porters, are to hold their appoint-

ments direct from the royal hand, and the minister of the day to have the

patronage of the appointments. To accomplish so desirable an object, good
old customs are to be broken through, private rights are to be trampled on
and the sanctity of property violated.

" The advocates of this measure may contend that the sole object is to inter-

fere with the future lines only. We admit that is the professed and ostensi-

ble object, but like their profession of non-interference it is ail a hollow
sound. The real object is the possession of all the railways, and the pres-

ent are to be reached through the future. No man doubts this now, it is too

clear and transparent. We have long seen ar,d long taught it, but were
not believed. Our hints and warnings were looked upon as idle croakings

and therefore disregarded, but now there is but one view, one sentiment, one

opinion among all men. They all see and all acknowledge that the gov-

ernment object is to seize the railways, not for the sake of doing good, but

for the sake of the patronage, and to have the key and control of all our

movements. How far this is desirable, and the use that may be made of it,

may be judged of from the late creditable transactions in' the post office.

"Here is one point of view in which we wish the public to consider the

consequences of the State getting possession of the railways. The public

has lately seen how much the sanctity of the seal is respected and if the

railways get into the hands of the government, it may soon find that the

boasted liberty of locomotion will be just about as much valued. It is

impossible to enumerate the uses to which the possession of the railways

in the hands of a jealous or arbitrary government may be turned. In

times of election they would be powerful instruments in obstructing this re-

turn or forwarding that, and consequently in controlling the elections and

filling the house of commons with just such members as may be wanted.

We recommend the public well to look to this side of the subject before it

urges on an event it may have so much occasion hereafter to repent
" Again, with regard to the fares, the public is tickled with the notion that

if the government had the railways,! travelling would be much cheaper. A
greater mistake never was made. It is true all the government might care

about would be the covering of the expenses, and the return of the low rate

of interest at which, on the State security, the money may be raised. But
then the government management of everything it takes in band is so no-

toriously costly, that there would be at least double the persons to do the

work of the present Men who get into government situatibns do not ex-

pect to work, but simply to receive their salary. What said a well paid

government official to a friend of ours sometime since, who was comple-

mrating him on the goodness of his post % " There is more trouble in it,

sir, than yoa are aware of. Besides paying a deputy I am obliged to sign
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my name four times a year to receipts for my salary." Thus it is with go-

vernment-o^imL and thus it is the expenses of everything it takes in hand

are increa8edr~~Tt is not too much to say, that if the present railways were
in the hands of" the government, that the expenses of working them would
be doubled or tripled. The saving, therefore, in interest would be much
more than swallowed up in the expenses, and the executive, suppling it

had the mo|t cordial desire to benefit the public by cheaper travelliag would
be unable to do it, or if it did the chance is that the public would have to

make up deficiencies by other taxes. If ministers are wise they will have
nothing to do with commercial matters, and if they are inclined to, the pub-

lic will act wisely to check and prevent them.

" We have an example of the expense of State management in the Bel-

q-ian raih^-ays. There, though the management is under the most econom-

ical arrangement, the expenses much exceed ours, which are yet far from

deduced to their minimum. What, then, would the working expenses be

under our notoriously costly executive? We repeat, if the State take rail-

ways into its keeping, the public will have cause to repent it, not only as

furnishing the government with a new and dangerous instrument of control

but as putting into its hands matters which it would be unable to manage
economically, and which would therefore, in all probability, entail upon the
country a loss in proportion to its magnitude

' But the principle of the bill La not more unjust, than are its clauses

monstrous and unheard of If, after 15 years from passing the act of any
railway, its profits should exceed 10 per cent., the board of trade may lower
the tolls. And if it finds it has gone too far, and reduced the profits below
10 per cent, it may elect between raising them and paying the deficiency

below 10 per cent, out of the public purse. To the latter part the railways

could not object ; it is for the public to consider how far it is palateable to

itself to pay for the board of trade errors. But here also comes in another

most iniquitous clause, namely, that the board of trade is to have the sole

power of deciding whether the management of the railway is economical,

and to make dieduciions accordingly from the expenses. So that the board

of trade is first to curtail the profits, and then to be sole judges of the econ-

omy of management !"

A deputation consi.sting of the representatives of 29 railway companies,

the united capitals of which exceed £50,000,000 presented the following:

" Statement of a few prominent reasons against the measure."
" This bill is objected to,

—

" 1. Because its provisions are not called for by any complaint on the

part of the public, expressed by petition or otherwise, with reference to the

matters to which it relates.

" 3. Because it is introduced at so late a period of the session, and so

closely following the voluminous reports and'evidence on which it is alleged

to be founded, as^o render it quite impossible that its provisions should have
sufficient consid^tions either by the legislature or by the parties affected

by it. ^-:

" 3. Because the hill (taken in connection with the reports and the reso-

lutions therein proposed to be adopted as standing orders) is obviously in-

tended to vest in a department of the government a power of interference

with, and undue control over, all existing as well as future railways, by en^

abling them to foster and encourage competition in all cases where existing'

companies will not submit to any terms and conditions, however stringent

or rumous, which may be sought to be imposed on them ; and by enabling
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them also, if they think fit, to become themselves the proprietors of all new
and competing lines of railway.

" 4- Because suck a proposal is at variance with the principles which
have hitherto governed the legislature of the country in its conduct, not only
towards railways but towards all similar undertakings, and would have the

effect of shaking the public confidence and security for the future^in all

such undertakings, and in all privileges granted by the legislature^^

" 5. Because the exclusive application of such a bill to railways only is

obviously most anjust

" 6. Because an unheard-of power would be vested by the bill in the go-

vernment, giving rise to a system of private solicitation and influence, and
possibly to the exercise of undue partiality, in matters which have hitherto

come openly and exclusively under the cognisance of the legislature.

" 7. Because there is no experience in this country to justify so great a

change in the system of legislation with reference to railways, as that pro-

posed and the experience afforded by foreign countries only demonstrates

the superiority of the system which has hitherto prevailed in England, where
public works, promoted by private enterprize and unfettered by government
interference, have flourished to an extent unknown elsewhere.

"8. Because there is no pretence for such government interference aris

ing out of misconduct by railway companies, or undue profits realized b)

them ;
but, on the contrary, it is admitted on all hands, that the undertakings

under their charge have been admirably managed, at liberal rates to the

pablic, and, on the aggregate, with insufficiently remunerative profit to

themselves.

"9. Because, if such undertakings were vested in the hands of the gov-

ernment, and should prove unsuccessful, the loss which is now borne by
private companies, would have to be made up by general taxation ; nnd it

is most unfair that the government, as proposed by the bill, should have an
option of purchasing only those undertakings which are profitable, and re-

jecting those which are unprofitable.

" 10. Because the power to reduce the charges of companies paying a

dividend of 10 per cent, under the guarantee of maintaining that dividend,

would leave the company to whom such guarantee should be granted, with-

out further inducement to meet the public convenience, and thus, while the

guarantee in case of deficient revenue would have to be made good by the

public, they would be worse served than at present.

" 11. Because the provisions of the bill which give immediate power to

the board of trade to regulate third class trains, are inconsistent witn the ex-

isting rights of railway companies, and the provisions which declare that

their stations shall be open to all public conveyances, are calculated to ben-

efit only a small section of the community, viz., the hackney cab and om-
nibus proprietors, to the manifest inconvenience and annoyance of all the

rest of the community, and would tend to the utmost confusion, extortion

5nd general inconvenience.
" 12. Because the attempt by the government to tamper and meddle with

undertakings in which property has been embarked, on the security of pri-

vileges granted by the legislature, tends to weaken the faith and security of

the capitalist in those undertakings, and to induce him to embark his pro-

perty m foreign speculations, to the infinite detriment of this country : and

if the present attempt should prove successful, it would afford a precedent

for others, directed not only against railways but against all similar un-

dertakings."
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WELLAND CANAL.

It appears that two-fiftbs of «l11 the wheat coming this year from the west

pass through the Weliand canal, but only one-fourth of this quantity goes

to Canada. Wheat for Oswego and Ogdensburg finds a shorter route by

the Weliand than b/ the Erie, besides avoiding transhipment. Our corres-

pondent on the " Canals of Canada" has uniformly considered this as a

work of more importance to New York than to Canada and the trade this ^

year will bear out that view. Some years since, in an article on the " Spring

Trade," he went so far as to place the Weliand canal at the head of all

routes for early freight to the west, by way of Albany, if the New York

railways could only carry freight • and, as ihey now have this privilege,

though to a very limited extent and with exceedingly heavy pecuniary im-

positions, we shall soon see whether the merchant^ of Boston and New
York will avail themselves of the new route for early freight, via Oswego

and the Weliand canal, the western terminus of which is to the westward

of Dunkirk, besides being on the windward side of the lake, thus ofiering

in late seasons an earlier route by canal than can be furnished by any rail-

way in the State of New York. Such at least are the views of the porres-

pendent alluded to.

The Weliand canal will however become doubly important to New
York, should a drawback be allowed by our government Then will Up-

per Canada receive nearly all her supplies via New York and Oswego,

and the people on the borders of lake Huron will receive their spring goods

some weeks before the arrival of the first ship at Montreal. Indeed that

city itself may be reached via Oswego and the St Lawrence about two

weeks before that period : and, it is very certain, that the entire Upper pro-

vince will be tributary to New York as soon as a little common sense can

be infused into congress. Fearful odds, it will be said, but we are not with-

out hope. Now our correspondent who is well acquainted with the trade

of the Erie canal and of the St Lawrence says that all the doien froight

must go by the Hver to Montreal and if all or nearly all the up freight

should go by way of Oswego, what are the canab on the St Lawrence

to do? ,
*-

Had our Canadian neighbors built the Great Western railway trom

Hamilton to Detroit they would have bad a work which would have yield-

ed a surplus the first year, and which would have made us tributary to them

;

but there is no accounting for tastes. The following extract does not state

the tolls received in 1842 and 1843. We believe they have little if at all

exceeded 9100,000, the interest on two millions or half the estimated co*t

of the canal. It was not till the year 1.839 that the Erie canal had paid

expenses and interest, that is thirteen years after its opening. On the other

hand the four railways from Schenectady to Rochester paid from the begin-

ning, though not allowed to compete with the canal in the transportation of

freight
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" The Welland Canal and its Business.—The Buffalo Commercial of

Saturday gives this description of the Welland canal and of its business in

the transportation of American produce.
" The work is 38 miles long 10 feet deep, and has a large number, some

forty locks to overcome a rise of 360 feet existing between Port Dalhoiisie

on lake Ontario, and Port Colborn, on lake Erie.
" The total business of the Welland canal for 1840 and 1841, was

1840 1841
Flour, - Bbl«. 186.804 193.137
Beef and pork, . - « - . 14,889 34,196
Wheat, - - bush. 1,720,660 1,212,400
Corn, - - . u

. . 27,088 90,160
Staves, - - . . 1,623,000 2,725,000

" Among the items going towards the west, were

—

Salt, - - - bbls. 153,030 149,337
Merchandize, • - tons - - 2,770 3,718

Tolls received, - - £18,037 £18;583
' " The quantity of a few leading articles exported from the port of Cleve-

land alone, {hroguh that channel, was

—

1842. 1843.

Wheat, - bush. 380.684 90,689
Com, - . - " - - 60,670 78,481

Flour, bbls. 94,246 49,380

Pork and beef, - - « . - 40,098 5,000
Total value of all exports, $1,017,000 $357,400
"This season the shipments from 'Cleveland have been very heavy, and

will doubtless exceed those of 1842.

"A partial and satisfactory view so far as it goes, ma3ir'be had of the ex-

tant of the shipment by the Welland canal this season, o(>Lained from the

St. Catharines, W. C, Journal

:

" The amount of wheat entering this season at Port Colbum up to the

9Sd July was 866,024 bushels, of which 667,429 bushels were for Oswego
aad Ogdensburgh, and the remainder as follows

—

St. CalhahnM. Kingston. Grantnoqne. Total

Wheat bushels, 09,329 57,607 50,799 . 207,655
the duty on which at 9 cts. a bushel, amounts to £4,672, which, added to

tfce sum collected on flour, pork, and other products, cannot fail to give an

increase of revenue far beyond any former period. This exhibit must be

of considerable interest to the trade, and we shall look with much anxiety

for further movements."

Since (he above was in type, we have seen in the papers an article from

the St Catharine's Journal in which the editor says :

—

" Welland Canal.— In our last number we gave a brief statement of the

unprecedented and rapid increase of the trade of lake Erie, aod the small

propoition of it as yet secured for Canada, by the St. I^awrence. B-it we
nave no doubt that the efforts now making—by the improvement of our

water communications—to divert this commerce into its natural channel,

will, ere long, be crowned with success."

Did .not our modesty interfere w»-woukl recommend our Canadian neigh-

bors to take the Railroad Journal, wheii they would no longer talk such

nonsense. The " natural channel" is tb^t which takes the wheat where it

is wanted and the wheat passing via the Erie canal is for coosomption in

this country. There are of course a few htmdred thousand barrels shipped
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to South America, England and the Weet Indies, but not enough sensibly

to affect the income of the Erie canal. Now how is the million of bar-

rels shipped to Boston to reach that port via the Sl Lawrence ? It has al-

ready been explained over and over again, that the trade via the St. Law-

rence is in addition to that of the Erie canal, and the insignificant amount

of produce taking the former route shows the smallness of the demand in

Montreal and is in no degree influenced by the cost of transportation from

lake Ontario to Montreal—30 to 36 cts. per barrel—an amount insufficient

to affect the demand to any extent Were flour carried now for 15 cts. per

barrel from Kingston to Montreal it would not add one hundred thousand

barrels to the trade of the St Lawrence. But twelve years unremitting at-

tention to these matters has taught us the almost impossibility of projecting

works to be executed at the expense of the public with any degree of in-

telligence and skill, or conducting them with the' economy, order snd meth-

od so necessary to insure success. As long as the money holds out the po-

litical adventurers will cry out for more and backed by their political engi-

neers will succeed as they have in New York, in saddling the people with

an enormous debt and a lot of preposterous works, such as the Chenango,

Black river, Genesse valley canals and the enlargement of the Erie, on

which 20 millions have been spent and'^which will require 20 millions

more to complete them, the interest to be paid by taxation.

EEATTUAKNOIS CANAL.

Some astounding developements have taken place with reference to

this portion of the St Lawrence canal. Those of our readers who see the

" Civil Engineer," the organ of the profession in England, may recollect

an article from the pen of Mr. Casey, on the " Canadian Board of Works,"

(Feb. 1843,) in which he places their integrity on a par with their capaci-

ty. We now see it openly announced in London that a notorious personage

of the name of Wakefield, who figured some 16 years since in a most

infamous abduction case, was paid $60,000 for securing the construction

of the canal on the south bank of the St Lawrence, through the property

of a company at one of whose meetings the above statement wets made by

the directors! Log-rolling is nothing to Uus. We console ourselves to

some small extent with the idea that the profession is not responsible for

this barefaced bribery. That is, we hope that the Engineer, Mr. Hamilton

H. Killaly, through whom this was effected, will turn out to be no engi-

neer at all. Indeed we do not see how it is possible that he should be, when

neither the Editor nor the readers of the " Civil Engineer" have answered

Mr. Casey's inquiry of September last as to the standing o£ Mr. K in his

own country. Within a few days we have seen one of his most important

papers and such a document never emanated from any other engineer—^if

he be one—as all will admit who see this extraordinary production. Taken

in connection with the $60,000, the '* modus operandi" of placing the canal

on the south or Beauharoots side is tr«ced with a pencil of light < - a:
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But we will always show fkir play, and if any of our readers can refer

us to any canal or railway in England or Ireland, however small, construc-

ted under the direction of Mr. H. H. Killaly, we will cheerfully insert an

account of it in our columns and thus answer in part Mr. Casey's adver-

tisement of Mr. K. (for such it is) in the " Civil Engineer," the readers of

which Journal are obviously at fault, though they of course comprise tht-

entire profession in England and Ireland, land though Mr. Killaly speaks

of his " long professional career." They certainly ought to be known to

each other. We may perhaps introduce Mr. K. to the profession- in the

United States in another number by means of some extracts which, our

readers will be forced to admit are somewhat different from anything they

have ever seen.

PRINCE DE JOINVILLe's PABirHLET.

The Prince's pamphlet on the importance of a steam navy to France is

published at length (translated) in the Civil Engineer's Journal for July.

The editor very truly says that the Prince is a person of much common

sense when he pleases and—when not speaking for " Buncombe" which is

pretty nearly the American tor "young France"—the tone, style and man-

ner of investigation are tho^se of a truly practical man, well versed in his pro-

fession and who has given much attention to the higher departments of the

service. It is of interest to us as showing the important part which the

civil engineer is to play in another war, and, still more so from the great

stress which the Prince lays on the importance, indeed the necessity of en-

couraging private enterprizn and not trusting to government establishments

the difficult and complicated machinery of men-of-war steamers. We
make a few extracts.

" One fact of immense import, which has been accomplished of late years,

has given us the means of raising our fallen naval power, and of making
it re-appear under a new form, admirably adapted to our resources and na-

tional genius.

" This fact is the institution and progress of steam navigation.
'* Our navy could only be an artificial creation when the empire of the

sea belonged to the one who put afloat the most seamen. Our ruined mer-

cantile navy no longer furnished us seamen enough ; we should have vain-

ly struggled to avenge affronts, to efface melancholy remembrances ; but

when even temporary success had attested the courage of our seamen, num-
bers would in the end have stifled our exertions. The steam navy has

changed the face of ever3rtbing ; now it is our military resources which are

about to take the place of our impoverished naval personnel. We shall

always have enough ofl^cers and seamen to perform the part still open to

a seaman on board a steamer. Machinery will supply the place of hun-

dreds of arms, and.I need not say that we shall never want money to con-

struct engines, still less that we shall never want soldiers when the honor

of the couQtry is to be maintained.
^' With a steam navy, the most audacious war of aggression is permitted

by sea. We are sure of our movements, unsbacl^ed in our actions. Time,
weather, tide, no longer disturb us. We can calcnlate to the day and hour."

" Iq all, England now reckons one hundred and twenty-five steamers.
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Of this number, seventy-seven are armed, and to these must be added two
hundred steamboats of superior quality, fit for carrying beaVy guns and

troops, which the merchant navy could furnish to th« State on the very day

they were wanted.

That is not all : to form an idea of the real force o^ this steam fleet, we
most have^ seen close at band bow formidable its equipment is, we must
have seen me care and skilful foresight with which everything has been de-

signed The English war-steamers have not been designed warranted good
for every kind of service without distinction, in their construction only one

idea, one end has been in view—war. They conjoin with a marvelous fit-

ne«! for sea purposes, high speed, powerful artillery and plenty of stowage

for pafe>?4iger troops."

" What they particularly wanted was to be employed on stations where
they could be put in comparison with foreign vessels. This inconvenience

together with the prejudices exclusively prevailing in favor of the sailing

navy, was the reason why the progress of our steam fleet from 1830 to 1840
was so nil. Science however had progressed. The royal navy of Eng-
land having leisure for experiments, and further, having under its eyes a

merchant steam navy in which number and competition produced daily pro-

gress, turned out some magnificent vessels."

" By an excess of foresight too common with us, the administration bas
thought fit first of all to create repairing establishments for the new navy.

In all our ports now rice magnificent factories enclosed in stately monuments.
These factories are for the purpose of repairing the damage, and providing

for the \^ants of the steam navy, and this navy is only in Its infancy.

" However as these large factories cannot be lefl without employment nor
the workmen without work ; as besides in the nature of things, all the

steamers we have are employed at Toulon, and that there are only steamers

to repairs at that place, what has been done with the factories constructed in

the ports of the ocean? They have been employed in manufacturing en-

fines, instead of giving the contracts for'them, as a premium to private in-

ustry.

" We had already Indret and its costly prodoctiont. Was it necessary

to add to this luxury of establishments? Was it requisite to employ the

money destined for the increase and improvement of the fleet, in raising

monuments of which the immediate utility is far from being demonstrated 7

" We have always been inclined to increase without limit the immovables

of the navy, to the detriment of everything elilicacious and active in the de-

partment. It would be good to try the other plan, and I am convinced that

we should readily find the means of arming a true steam fleet and encour-

aging a useful trade, by requiring from private establishments, fine and good
machines, such as they know how to produce.

" If I were here to trace the true state of our steam navy, if I were to

say that of this number of forty-three steamers afloat borne on the budget,

there are not six flt to compare with the English vessels, I should not be
believed, and I should still have asserted the strict truth. The greater num-
ber-^ofour vessels belong to that class good in 1830, when they were turned

out, but now, most certainly much behind present improvement These
vessels subjected in the Mediterranean to a navigation without repose, have
almost all reached a premature old age. As I pointed out just now they
are no longer sufl!icient for the service of Algiers and the political missions

on which they are sent, for want of better vessels. The officers who com-
mand them blush at seeing ihemselvet weak and powetless, I will not say
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alongside the English ottly, but the Russians, the Americans, the Dutch,
the Neapolitans, who have better steamers than ours."

" Perhaps the use of the screw, by leaving the steamer all the power of

a sailing vessel, will some day produce a change in the state of things.

Steam will then become a powerful auxiliary to our cruisers, but this alli-

ance of sail and steam would change nothing as to what I have before laid

down. The steamer destined to serve in squadron or on our coasts, should
always have a high speed, by steam alone, as the fir&t means of succeik."

Omitting the appeals to the worst passions* of the French, their " love of

glory" as they call it, but their insatiable desire for plunder as it is only too

well known to be by most nations and certainly by the American commer-

cial marine, omitting this which the Prince has probably introduced as a

matter of necessity rather than of taste, we think his views compare very

favorably—indeed they completely overturn the position of the spirited but

unfortunate Captain Stockton, who had the egregious vanity to imagine and

even to announce, just before the terrible disaster at Washington, that the

discoveries and improvements introduced in the Princeton would change

the entire system of naval wariare and woulcl put the weakest nation on the

ocean on a level with the most powerful ! The Prince shows, though he

does not admit it, that steam has actually increased the reUtive power of

England, and it is easy for na to gather from bis statements that, in six

months, the United States would be more than a match for France, as re-

gards sUanert, owing to the skill and immense capabilities of our private

engmeeriog establishments.

hebapath's railway magazine.

We are indebted to some kind and attentive friend—for such we must con-

sider him—for copies of this spirited periodical, immediately on the arrival

of the steamer. We bare in this nomber an article on " Railway Legisla-

tion" and can give no stronger proof of the accuracy of the editor's views

then, that all and more than all the evils he anticipates from the interference

of the government rAer«, are matters of fact here where the States have

taken works iQto their own haods. In our next we may recur to this sub-

ject, to which we devoted much attention some time since. Indeed a long

article was copied from the Journal into the III volume of the " Civil En-

gineer," in which the irahappy effects of government engineering were

pointed out and where the editor of Herapath's Railway Magazine will

find some of his worst suspicions borne out by our experience. There is

little probability that any new works will be undertaken by the States, and

at thi» BMmeut .Gfttinda stands alone t* the advocate of the " system" which,

in the case of the Beauharnois canal, they have certainly carried out with

great additiops if not improvements. On the other hand, private enterprize

here is rew^vering from the effects of its long struggle with the State gov-

er^ents and railways are rapidly extending themselves in all directions.

Indeed all we ask is to be " let alone," and the country will soon have rail-

ways and caaals of the first order whererer tbey are required, and that too
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without either the taxatioa of New York and Caoada or the r^>udiation of

PeDnsylvania and Michigan.

OPENING OF THE LONG ISLAND EAILaOAD TO GP.EENPORT.

On Saturday, Aug. 3d, the officers and directors of this company with a

rery large number of invited guests, among whom were the corporations

of New York and Brooklyn, most of the notabilities of Long Isfand, Jas.

De Peyster Ogden, prsident of the chamber of commerce, the officers and

directors of the New Jersey railroads, and very many other citizens, anioun-

tinsr F^bably altogether to some five hundred persons, made an excursion

td Gr^port and back to this city.

The party left Broc^lyn at 8 o'clock in three trains of cars ; the leading

train making only two stops, arrived at Greenport in 3 hours and 35 mi-

nutes
; 6 minutes were occupied in taking on wood and water, thus reducing

the the time occupied in running over the distance of 95 miles to 3 hours

and 29 mmutes- The engineer expressed an opinion that with the new lo-

comotive now building by the company, he will be able to run over the road

in les,s than 3 hours.

Time occupied in running from Brooklyn to Jamaica 23 minutes, dis-

tance 11 miler.
*

Houn.
Hicksville, • ...
Farmingdale, .... 1

Stopped for wooded water,

To Deer Park, - y"^^- - - 1

Thompson station, ^ - - - - 1

Suffolk station, • • • • 1

Medford station, - • • • • 2
Carman's river, - - - - 2
St G^eorge's Manor, - - - -2
Stopped for wood and water, •

Riverhead, - - - - 2
Greenport, - - - - 3

We should be pleased to give an account of the grades, curres, stations,

engines, cars aud cost of the road, such as is given of the Central road in

this number. The trains now run daily to Greenport and the distance to

Boston by this route is accomplished in about 10 hours. The company are

constructing a tunnel in Brooklyn in order to dispense with the tue of hor-

ses. They go now thirty miles an hour with sixteen ton engines. A pret-

ty severe trial to any track and a speed they will find it difficult to keep up.

The numbeLof passengers taking this route is very great and we only

hope our anxi^L;Hor its success has -made us overrate the difficulties to be

overcome in order to maintain an average speed of 30 miles per hour.

HULWAT flPEED.

In our last week's impression, we gave a circumstantial account of the

opening of tha Darlington and New^castle railway, which completes the

line of communication between the latter town and London. The sp^ial
train which conveyed a party of directors and friends from London to New-
castle on that occasion, accomplished the journey, 303 miles, in the short

pace of nine hours and thirty-two minutes, being an average of about thir-

ty-two miles an hour, including stopples; but as this naked statement

VlinuU
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READING RAILRAOD.

Much has been said, written and published in relation to this railroad,

and its manag^ers. Bold predictions have been made in relation to its dura-

bility under the trade which it is destined to bear ; and as to its ability to

compete successfully with the canal for the coal trade. From some cause,

to a stranger wholly inexplicable, there exists in the minds of many of the

wealthy citizens and business men of Philadelphia, a strong prejudice and

opposition to the work. If doubts of its success, or predictions of its fail-

ure, or eren curses loud and long could have suspended its progress, it

would now be numbered among the things that -weie
; and notwithstanding

the great benefits which it has already c«nferred,yand will hereafter confer,

on the coal consuming community, thenlr-«ce4^usands who would rejoice

to bave«it prove a total failure. It is te^be hoped, however, and it is confi-

dently believed by those who look at it with a favorable eye, that its suc-

cess is certain.

This work was projected. and commenced during a period of great pros-

perity—but like many others, it was overtaken, before completion, by a gen

eral depression of trade and unparalleled derangement of the financial af-

fairs of the country ; and, but for the most determined perseverance and en-

ergy of its friends, it would probably have been suspended before it reached

the coal region, thereby rendering the part completed in a great degree value-

ksft This, to many, desirable result, was avoided, and by great effort the

road was opened to the coal region in 1842, in which year 49,000 tons and

in 1843 230,000 tons of coal, besides other freight, passed over it. This

year the coal tonnage will not fall much if any, short of 450,000 tons,

which will make the aggregate of tonnage over the road since its comple-

tion about equal to 1,000,000 upon the single track mainly. In consequipce

of having but oiie track completed it has been necessary to keep up a high-

er rate of speed, with the coal trains, tran is considered proper, which has

been to some extent injurious to the rails
;

yet, on an examinati<m such as
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we were able to give, at the various stopping placea^in passing twice over

it, we are of the opinion that most of the rails now in use on the first track

will sustain a further tonnage two or three times greater tlinn has already

passed over them. The second track, more than half of which is com-

pleted and the remainder in a state of forwardness, which with six new lo-

comotives of great power, and a large number of new iron cars of impro-

ved construction, will enable the company to increase their business largely

this fall, and to be in readiness on the commencement of buslnesynext year

to work at much greater advantage and economy than they have hitherto

done.

The new track is laid with a rail of 60 lbs. to the yard, and of much
better form than that first laid down, having at least double the thickness or

amount of metal, ^n the tread, thus giving it greater strength and durability.

The new cars are of iron throughout, and of capacity to contain ylve tons

instead of 3J—the capacity of the wooden cars—and of superior form and

construction, having springs at the connection, thereby relieving them to a

considerable extent from the effects of the shock in starting the train, which

is very severe when the train consists of one hundred cars with 375 to 400

tons of coal, which is now a common load for the new engmes.

The company have now a good supply of locomotives of various kinds,

many of which have been considered of great power ; one made by Messrs.

Baldwin, Vail and Hufly, took a train of 100 cars, or a grots load of 481

tons in February 1 84 1, and another the " Monocacy," from the New Cas-

tle Manufacturing Co., took 100 cars with 335 tons of coalt at a load.

These and others in use on the road, have been considered superior engines

—but those recently put on, the " United States," the " New England," the

" New York" and the " Ontario," from the manufactory of Messrs. Baldwin

and Whitney, surpass any, it is believed, that have heretofore been construc-

ted in this, or any other country. They are called 16 ton engines, but are

somewhat heavier, and are on six wheels, 46 inches diameter, all connected

as drivers and all in front of the fire bo.x. Cylinders 15 inches diameter,

and 18 inch stroke. 'I'he boiler has 137 tubes 12 feet long, 1 j inch diam-

eter. The calculated maximum load 750 tons—which one of these, the

United Slates, has performed repeatedly, it is said, during the months of July

and August ; and with such ease that it is estimated that she will haul on a

level 1000 tons, gross.

The company are also extending their wharves and depot at Richmond,

on the Delaware, eo as to accommodate a large business. Last year and

the early part of this, they could accommodate and load at the same time,

from 15 to 20 vessels, and' by the opening of next season they will be able

to load 30 to 35 at the same time ; which, with the completion of a new
braifch road, from Mount Carbon, ten or twelve miles up the valley of the

Schuylkill and a connection with the Little Schuylkill railroad at Port

Clinton, by which a large additional trade, now given entirely to the canal^

for want of connection with the railroad, will ensure a vast increase of bu-

1
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siness next year. Indeed they are now, in their unfinished ccnditiqn, with

but a track and a half,,short of cars and locomotive power, performing

more labor thaa any other railroad in the world ! They are at this time

hauling over 190,000 tons, one mile daily. Where is the other road doing

as much ? In a few weeks it will be increased to 250,000 tons ;
and next

seasbn to a much larger amount, and at rates much lower than have ever

been knoN^ii before ; thus reducing the cost of fuel to a large section of

country on the sea hoard, and along the navigable rivers and canals, to an

amount not less than one and a half or two millions of dollars a year

—

which, in five or six years, would reimburse its entire cost—and cootribu-

ling to the comfort and necessities of millions of people, and yet we find a

greater hostility existing against it in its vicinity than to any other work in

the country—to be accounted for, probably, on the same ground that the

introduction of improved machinery is often resisted in the manufacturing

districts, by the operatives—but in this case as in those, experience is sure

to cfleci a change of fteling in the public mind ;
and the Reading railroad

is destined to become one of the most successful enterprizes of the age.

BALTIMORE AND SUSQUEHANNA BAILB.0AD.

The enterprizing citizens of Baltimore, in their efforts to secure their full

share of the western trade, have accomplished more in the way of roads

and railroads than any other equal amount of population in this country

except Boston. Before the era of canals and railroads, their turnpikes were

at least equal, if not superior, both in extent and character, to those emana-

ting from any other city of equal population in the Union : and when New
York had completed her great canal, and Pennsylvania had commenced

her improvements, Maryland, or rather Baltimore, dashed boldly into the

then almost untried railroad system, and commenced two distinct lines, the

Baltimore and Susquehanna and the Baltimore and Ohio railroads, for the

accommodation of the western trade. From thus dividing her forces many
difficulties have arisen, and, although much has been accomplished, the great

object in view, viz. to reach the waters of the Ohio river, has not yet been

attained ; of course all the advantages anticipated from the outlay of so

much capital have not been realized.

The route adopted by the Baltimore and Susquehanna railroad company
had many obstacles to be surmounted, including two summits besides much
of the way laying through deep ravines, requiring many sharp curves and a

greater number of bridges, we believe, than on any other road in the coun-

try, there being over 80 bridges in 67 miles, to York. It was undoubtedly

the intention of this company to turn in a westerly direction after crossing

the Pennsylvania line and thus reach Pittsburgh by a continuous railroad;

but not being able to accomplish that desirable object thev directed their

course towards Columbia, on the Susquehanna, where they connect with

the Pennsylvania works—^the canals westward and Columbia and Phila-

delphia railroad eastward and thus open an easy and pleasant communica-
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tion between Philadelphia and Baltimore
;
and although the distance by

this route is somewhat greater between the two cities than by that through

Dela^vare, yet to those who travel to enjoy delightful scenery we would

heartily recommend the route, by York, Columbia and Lancaster either going

or coming, and thus enjoy the pleasure of passing through some of the most

highly cultivated regions and beautiful farms of Pennsylvania, and at the

same time through some of the wildest and most picturesque valleys in

Maryland. Leaving Baltimore at 9 o'clock A.M. the cars arrive at Phil-

adelphia at about 7 P.M. Fare, $3,60 through.

When in Baltimore a few weeks since/we were, through the politeness

of the president of the company, invited' to accompany the directors over

the road to York and Columbia, which enabled us to form some opinion of

the extent of their operations, their sykefn of police and the character of

their engines, cars, etc.

On leaving the office in North Street, the cars are moved by horse power

for more th^ a mile, until they arrive at the main depot and machine shop,

quite out of the city. Here an exchange of horses is mnde and one of

iron taken. The locomotives of this company are of an efficient class
;

taking heavy loads over their 80 feet grades, with great ease ; but of these

we hope to be able to speak more definitely^ereafter. Their cars are of a

superior description. The passenger cars have one safeguard quite new to

us and which we would earnestly recommend to other companies, and es)/a-

cially to those who use the flat bar rail. They have put an under fioor of

inch oak boards to all their passenger cars, which will prevent accidents

from " snake heads" from which some sad ones have occurred in this coun-

try. The cost is but trifling, yet the security afforded to the passengers, we
are induced to believe from our own observation, is sufficient to render its

adoption imperative on every flat bar road in the country.

The freight cars in general use on this road are superior, in many re-

spects, to any we have seen, that is, they carry a greater amount of freight

in proportion to the weight of the car, than on most roads. They have six

wheels, the body is made light but strong, resting on icood springs, consist-

ing of two pieces each 2 inches by six, and 13 feet long, of white ash plank.

Other companies will do well to examine them and either adopt, or improve

upon them. The success of railroads will depend much on the introduction

of improvements in the various details in their management ; and in no one

particular is greater economy to be introduced, perhaps, than in the weight

and construction of cars ; many of those now in use are altogether too

heavy in proportion to their capacity, especially on the Pennsylvania roads

where the State furnishes roads and motive power and the forwarders own

the cars or section boats, invvhich about tv>o tons of freight are carried for

three tons of dead weight; or carT^

The charge for freight on merchandize, produce, etc., on this road is,

from Baltimore to Columbia, 75 miles, f ! 12^ per 1000 lbs., and on plas-

ter 80 cents. The police qf the road appears to be excellent We have a
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copy of the regulatioDS before us which appear to be well arranged to insure

safety, if followed, and the best evidence that they are attended to, in our opin-

ion is, that very few accidents have, as we are informed, occurred on the road.

PAPERS ON PRACTICAL ENGINEERING : NO. 2.

A special report on the Sea Walls, built in the year 1843, /or the preserva-

tion of Ram Head at the northwest end of LovelPs Island, in the har-

bor of Boston, Mast., by Col. S. Thayer, U. S. corps of Engineers.

We are indebted to a friend for a copy of No. 2, of these most wel^me
and unexpected papers. The great variety of work executed under "he su-

perintendence of the U. S. engineers, the scientific acquirements of the corps

and the circumstance of their having leisure to investigate and calmly note

down the numerous details of construction so interesting to the profession,

lead us to anticipate much good from the publication of these papers. Our

readers are acquainted with the papers published by the Royal engineers to

which, as well as to the Transactions of the Institution of Civil Engineers,

their costly mode of publication is a most serious objection. The present

number is by an officer as well known as he is highly esteemed.

By an act of congress, passed March 3d, 1843, the sum of $16,000 was
appropriated for a " sea wall on Lovell's island, Boston harbor." The part

of the island intended to be secured is called Ram Head, a small remnant

of one (the northwestern) of the two eminences originally forming the

island, or rather, probably separate islands, until in process of time, the

water course between them became filled up by the debris proceeding from

the destruction of the former. These debris, consisting mostly erf rery

coarse gravel and pebblestone, have moreover been driven southerly in the

direction of Qailop's island, and pushed far into the main channel, leaving

the present width of the channel at this place about two hundred yards.

These changes, viz: the abrasion of the island, and conse<iuent invasion of

the channel, have been steadily advancing up to the present time, and so ra-

pidly of late years, as to render it almost certain, that the latter would be

closed at no distant period, unless the evil could be arrested by the preser-

vation of Ram Head. Such was the origin and object of the work about

to be described.

The topography of the site, and the position, form and dimeosicms of the

sea wall, generally, arc exhibited in the sheets of drawings herewith 8uh>

mitted. The levels are referred to the plane of (extreme) low water, cor-

responding to that of the map of George's island, executed by Col. Kearny.
The beach, to the dista'^te^ several hundred feet, and in some directions

to a much greater distance from the wall, is a little above the level of half

tide ;
varying from seven to ten feet above the plane of reference. It con-

sists of pebbles embedded in hard clay, and is protected from farther abra-

sion by the large stones (boulders) covering its surface, probably remaining

near where they fell from the bank as it receded, being too massive to be
swept away by the sea. This beach may therefore be considered as per-

manent.
Above the foundation, which consists entirely of beton, the wall is &ced

up to the coping with blocks of granite in regular courses of about two feet

each in thicKness or rise. Every course .consists of headers or stretcher*

^ced alternately, their dimensiotu being as folbws, viz:
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Headers.—None less than four feet, or over fire feet long, average about
4' 8"

; least width two feet, average width ^ 3"
; the 'widths being measured

on the narrowest heads, which are always in the face of the wail.

Stretchers.—Length.—None less than six feet ; average length about

eight feet. Width.—No bed less than two feet.

The stretchers are so jointed, as to be three inchies longer on the back
than in front, thereby forming a .dovetail joint with the headers. These
last, being widest in rear, are thus also kept in place by the backing of the

wall, which is composed wholly of beton. Thus all the materials of the

wall are inseparably connected by a system of dovetailing.

The entire beds and joints are hammered full, and laid in contact, stone

to stone, the cement mortar in which they are laid only filling the small

cavities between the touching points.

Headers, two feet in thickness, in part five feet, and in part 4' 3" long,

and averaging 3' 9" in width, constitute the coping course.

The number of stones in the wall (headers, stretchers, quoins and caps

inclusive) is 903, amounting, when hammered, to 901 86 cubic yards, or to

a cubic yard each on a general average.

The width of the wall at the upper surface (on which the coping rests)

is 5' 6", and the average width, including the foundation, is about six feet)

There are in the foundation 540 5 cubic yards, and in the backing of the

superstructure 795 7 cubic yards, altogether 1336-2 cubic yards of beton,

which added to the granite faring and coping above stated, make the con-

tents of the wall 223807 cubic yards.

Cost of Masonry.
Stone in the rough,

Mortar materials,

Dressing,

Laying, -

Machines and tools.

$4097 21
175 28

258506
56774
404 09

901 86 = $4 64307
019433
286039
062952
044806
037480Receiving and hauling materials, 33802 "

Total cost per cubic yard,

Foundation Beton.

^ r Cement, 256 37 pounds = 3* cub. ft. stifT paste,

„ tr k 'a < Sand, 674 pounds = 8-2 cub. ft. loose = 6 75 cub. fl.

8 17 cub. ft.

I perfectly compact, ....
Gravel, 25 13 cub. ft, - - - - - -

Making mortar, - - - 00647 days f

Mixing beton, - - - - 01090 « 1 02595
Transporting do. - - - 00545 " ] days

Packing do. .... 0O313 « [
Tools, implements, platforms, runs, hauling sand, etc., etc..

Total cost per cubic yard, ....
Backing Betnn,

Cement, 281 i pounds = 328 cub. ft. stiff paste.

Sand, 741 lbs. damp = 9cu. ft. looBe = 7 2cu. ft compact,

Gravel, 24 1 cubic feet, .....
Making mortar, - - - 0O648 days

Mixmg beton, - ... 1214 "

Transporting do. - - - 00555 "

Packing do. .... 0O761 «

Tools, implements, platforms, etc., •

Total cost per cubic yard, - - -

§ cub. ft.

•905617

•12820

01716
0.2397

03056

01121

•21109

•14066
01892
02298

03178
days 0-3763

01121

•»819l>
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Average cost of the whole beton (foundation and backing),

«2981 35 -»- 1336 2 = f2 2312.

Entire Cost of Masonry.

Stonework, 90186 at $905617 $816740

Beton, ia3621 at 23129 ' 296135

Total, 2^807 at "4981

4

$11148 75

A batch of mortir was compos«(d as follows :

Cement = 1 cask 321 i pounds (averagi-) = 3 75 cubic feet stiff paste.

Sand = tv:o wheelbarrow boxes heaped = 856f pounds damp from heap

~ lOi cubic feet loose = 8J cubic feet reduced to minimum bulk.

This dose of sand was about 50 per cent, greater than would have been

used in mortar for ordinary masonry, or for beton in caps or arches. The
result of the mixture was 10^ cubic feet of stiff monar = 11 cubic feet in a

limber state, such as when used. There were made in all 1128 batches =
1 128 X 10^ = 1 1562 cubic feet = 428 22 gubic yards, costing as follows :

C«;mcn< = 362 400 pounds a< J cent, - - - 1812-00

Sajui = 476^ tons a< 51 cfnta nearly, - - - 24324
Labor, including iransport of mortar to beton bed, average dis-

tance 40 yanis= 865 days.,.... - 10233

^15757
Cost of cubic yard of Mortar.

Cement = 846 06 pounds = 9 9 cubic ft. stiff paste, • 4 231
Sand = 1-11373 tons = 27 cubic ft. loose = 22?^ cubic ft per-

fectly comjMCt, - - - - - .. 0568
La6or = 2019 days, - - - - ' - - 0239

27 cubic feet at 18} cents, .... $5038
The mortar was made by hand, in a box T long, 5' wide, and 11 J" deep,

which had been constructed for a different purpose, but answered sufficient-

ly well for this. One half of the sand was first put in and spread, then a
cask of cement, and over this the remainder of the sand. The water (salt)

was then added, and the mixture effected in the usual way by two men, to

whom a third man was occasionally added.

The batch of mortar above described = lOJ cubic feet was mixed, for

foundation beton, with eight barrows full of shingle = 31| cubic feet and

for backing beton, with 7 barrows full =27^ cubic feet. With respect to

the latter, however, it is to be remarked that the whole of the n^ortar was
not mixed with the shingle, a certain portion, say about six per cent, being

applied to the surfaces in contact with the beton in the wall. The shingle

was of every size from that of a pea to pebbles of 6 inches diameter, and
the different sizes so proportioned as to give a minimum void. Although
this void was not accurately ascertained, yet, judging from experiments with

other materials not dissimilar, and from the bulk produced by the mixture

of given quantities of the shingle and mortar, I feel safe in stating it at

somewhere between 20 and 25 per cent of the volume of the shingle.

The process of fabrication was briefly as follows

:

The shingle having been brought in wheelbarrows from the pile or depot

near by, and spread on the platform (formed of rough boacds) in a layer

from 8 to 12 inches in thickness, (according as the materials are more or

less coarse) the finest shingle at bottom, and all the pebbles at top, the batch

of mortar is spread over it as evenly as possible. The mixture is effected

by four men, viz : two with shovels and two with hoes, the former facing

each other, and each commencing at a cpmer of one of the sides of the

pile, work from the exterior toward* each other, until they meet, throwing
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each shovel full so as to form an irregnlar ridge, the commeneunent of a
new pile, at a convenient distance on one side. They then step back and re-

commence a new section (the width of the shovel) and operate in the same
manner depositing this portion by the side of the other, until the whole mass
is turned and formed with the aid of the hoes into a heap similar to the ori-

ginal. As each shovel full is turned up and spread, or rather scattered by
a jerking motion, it is seized by the hoe and brought into proper form and
position being thereby more intimately mixed. The heap is again turned

in like manner, but in the opposite direction, when the mixture is complete,

all the surfaces of the shingle being well covered with mortar.

It is scarcely necessary to observe, that the success of the operation de-

pends entirely on the proper management of the to^ls, which, although not

a difficult art, is seldom attained without the particular attention of the over-

seer. The ordinary gang, exclusive of mortar makers, was as follows

:

For foundation Beion.

4 men bringing shingle and mixing.

2 men transporting beton, (each filling his own barrow) and Aiixiog.

1 maii at trench, levelling and ramming, to whom two others were occa-

sionally added, in which case four men were kept constantly at the shove!

and hoe, turning and mixing.

For Backing Beton.

2 men bringmg shingle and mixing.

2 men wheeling beton and mixing.

2 men at the wall, one plastering the surface in contact with the beton,

the other arranging the beton and ramming.
Each course of facing stones was backed up as fast as laid, the back of

the beton being sustained by moveable boxings, each consisting of a couple
of 2" planks about 20 feet in length, fastened together, edge to edge, with
battens, and kept in place by flank or joist braces in rear. These ooxings

could be safely removed in several hours after the beton was packed.

ANOTHER RAILROAD ROUTE BETWEEN NEW YORK k BOSTON.

We have received a circular signed by the piincipal citizens of Middle-

town Con., in which they call the attention of the inhabitants along the line

to the project of a railroad through Middletown to Norwich, and the|)ce to

Providence and Boston. They say that " at the last session of the legisla-

ture of the State of Connecticut, a charter was granted for a railroad in

continuation of the Hartford and New Haven railroad, to the line of New
York State, in order to perfect a continuous road from Boston to New York
city, at all seasons of the year.

" Another charter was also granted, to connect the city of Middletown
with the Hartford and New Haven railroad

; and it is now proposed to con-

tinue this road from Middletown, east to Providence and Boston via Nor-
wich, by occupyintr a part of the Norwich and Worcester road to the mo6t
convenient point diverging therefrom to the Providence and Stonington

road ; or by such other route as upon examination shall prove most practi-

cable. This project, if cnrried out, will place Providence, Norwich, Mid-
dletown and the intermediate towns, forever on the great mail route from
Boston to New York city."

Of the advantage and convenience to the people on the proposed hne we
have not a doubt The following comparative statement of distances be-

tween k and the Springfield route shows a saving of 19 miles.
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New Uav«n to Boston by pn^xMod route.

New Haven to Wallingford, 10 miles.

Wallingford to Middletown, 13 "

Middletown to Norwich, 32 "

Norwich to Plainfield, 15 "

PUinfidd to Stonington, R. I., 24 "

Thence to Providence, 13 "
' Providence to Boston, 41 "

Total, lis "

New Haven to Boston, via Springfield, Ms.
New Haven to Hartford, 37 iniks.^

Hartford to Sprmgfield, 26 "

Springfield to Worcester, 59 "

VoFcester to Boston, 45 "

Total, 167 «

148 "

Difference in fiwor of proposed

route, "19 "

Total extent of new road to be constructed on proposed route, 69 miles.

ON THE KENSURATION OF EXCAVATION AND EMBANKMENT ITFOIf CAHALS, ROADS,

AND railroads: by elwood HOERIS, CIVIL ENGINEER.

On directing the attention to public works, one is immediately struck

with the vastness of the amount ol money expended in excavation, embank-
ment and masonry: forming on, the roads and railroads, usuallf^ the chief,

and on the canals nearly the only items of outlay. We have the authority

of the Chev. de Grerstner, that the 3000 miles of railway this year in ope-

ration in the United States, cost sixty millions of dollars.* Of which,

perhaps, forty millions were laid out in graduation and masonry alone.

When to this, we add the immense expenditures for similar objects upon
the canals and roads of the Union, will it be too much to say that near one

hundred millions of dollars have been disbursed in the earthworks, requisite

to reduce the routes to proper levels, and the architectural constructions ne-

cessary to pass the streams.

This large amount of work having been done chiefly by contract, and
paid for by the cubic yard, or perch, the vast importance of accuracy and

uniformity in calculating the contents of excavation, embankment and ma-
sonry solids, must be palpable to all. Unfortunately, great diversity has
existed, and still continues to exist, in the modes of mensuration adopted by
engineers ; they may, however, in a general way, be diVided into two prin-

cipal methods, and the modifications which flow from them ; first, those

which depend on arithmetical and second, those dependant on geometrical,

average.

When we state that neither of these modes is exact, except in a limited

number of cases, we merely mention what is well known to every engineer

:

but which is a reason not the less powerful, to induce us to seek more per-

fect methods.

The importance of this subject will, we trust, be a sufficient apology for

laying before the readers of the Journal of the Franklin Institute a few ob-

servations, with the hope of drawii^g to it the attention of abler minds, t
We are aware, that it is urged by some, that the modes of measurement

are immaterial, provided, the values of the unit of measure computed in a
particular mode were known, and that mode generally adopted ; and this

argument would have g^eat force if any single rule or method of mensura-

tion was used in general practice. But while on some works the mode of

computation uniformly errs in excess, on others it probably errs in deficien-

cy, or, otherwise, according to circumstances
;
^d this brings us back to

the importance of a imifbrm and more exact mode.

• See Joomal Franklin Inatitnte for Septamber, 1839.

t A treatise on the mensnratioa of excavation and emlMakment, from the pen of a
noithem tamatu, well able to mana^ such a subject, was lately annoonced as being in
thepreas, it has not however (the wnter believes) yet been published.
TDe work here referred to by Mr. MogrriB, is that of £. F. Johnson, Esq^ C. E., which

ow imiea wfll xMoUect, wm pabHriied at oar ofBce in IMO. £d. R. R. J.
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The surface of the ground is regarded by the engineer, as bein|^ compc-
sed of planes, variously disposed with relation to each other ; so that anv
Tertical section, will exhibit a rectilineal figure more or less regular. This
supposition, though not strictly correct, is sufficiently accurate for practical

purposes, and avoids any necessity of entering into the complex calculations

pertaining to warped surfaces.

The usual method of measuring excavation and embankment, is by taking

vertical sections, perpendicular to the centre line of the canal or road, and
at short distances apart, in which th'e elevation or depression of numerous
points in the ground, above or below the bottom of canal or ^rade of road,

is ascertained by the spirit level and rod, while their distances out, right

and left, are measured (generally) with a tape line.

These elevations or depressions are commonly called plus or minus cut-

tings, or simply cuttings, and the distances of the several points from the

centre line are denominated shortly distances out. The cuttings then are

ordinates or perpendiculars drawn from the plane of grade or bottom, to in-

tersect the surface of the ground ; and the distances out, are the horizontal

distances of those perpendiculars from the centre line, (measured at right

angles) or the abscissa of those ordinates, which, by deduction, give the dis-

tances apart of the separate cuttings.

The details of the operation of taking the cuttings require great nicety,

but are so well known to practical engineers as to render unnecessary a de-

scription at length. We may, however, mtntion a general rule which must

not be neglected if accurate results are desired
;

viz. At every change of
slope transversely, single cuttings and distances out, must be taken, and at

every longitudinal change, sections of cuttings.

Upon rough ground it is customary to make the lateral distances apart

of the cuttings uniformly ten feet, which materially facilitates the subsequent

calculations. We may here observe that the cuttings and distances out,

are commonly taken in feet and tenths, and the regular stations of one hun-
dred feet, are divided by cross sections (or sections of cuttings) into shorter

lengths if the ground requires, as it almost always does.

Some engirteers hav« suggested the division, and we believe some have
had their rods and tapes divided, into yards and decimals

; and some retain-

ing the rod and tape as usual, have made their regular stations fifty-four feet,

and have spaced their cross sections where they required to be nearer, so

that their distances apart should be some aliquot part of 64 feet. These
methods, though they somewhat expedite the office work where the quanti-

ties are ascertained by the process of arithmetical average, are not, however,

generally adopted by the profession. A foot being usually the unit of lineal

measure, a hundred feet a regular station, and the cubic yard the unit of the

solidity of excavations and embankments.

The isometrical diagram, fig. 1, plate 1, represents a regular station

of embankment on irregular ground, with an intermediate cross section

at 50 feet or midway. Base or width of road surface = 36 feet, slopes 2
to 1, a, b, c, d, e,/and g', are cuttings, minus cuttings, in this case. 1:2:
and 3: are the sections of cuttings, or cross sections. C, C, is the centre

line.

Earth work on roads and canals is usually laid off in divisions called

sections of half a mile or more in length, and when a sufficient number of

transverse sections of the ground have been obtained, or technically when
the " cuttings are taken," the transterse profiles or cross sections are drawn
upon paper, their areas calculated, and the solid contents of the excavations

and embankments computed
;
generally by one pf two rules, vi;i:
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No. 1 : By arithmetical average.—Multiply the sum of the end areas

by their distance apart, and divide the product by 6 and by 9 ; the result will

give, approximatelfy the number of cubic yards in the given length of exca-

vation or emoankment.

No. 2 : By geometrical average.—Multiply the sum of the end areas,

and the square root of their product, by the distance apart, and divide the

product by 9 and by 9. The result will be, nearly, the number of cubic

yards in the given length of excavation or embankment.

All the dimensions in both cases beiag in feet and decimals.

Of these rules, No. 1, gives a result always in excess, except when the

excavation or embankment solid, happens to be a prism or cylinder, or

when the sums of the right and left distances out, are the same for both the

end areas used.

And, No. 2, though accurate when applied to prisms, cylinders, pyramids

and cones, or their frustra, biU on application to the prismoid or wedge
as well as to embankment or excavation solids, on irregaiar ground, where
the difference is great between the areas of adjacent transverse sections.

Such is a brief sketch of the modes in common use for measuring exca-

vation and embankment on roads and canals ; of which we may observe,

that the method, (No. 1,) and all others founded upon the same principles,

necessarily lead to errors, often of magnitude, and particularly in deducing
" deficient embankment," as is very well shown by Mr. Macneill, in the in-

troduction to his excavation and embankment tables published in 1833. It

is true, that engineers in this country would seldom fail to arrive at much
closer results than Mr. Macneill has instanced ; because, being well aware,

that this very convenient rule (No. 1,) always gives results which are in

excess in soihe ratio to the difference of any two areas averaged, they take

care to place their cross sections so near together that this difference may
be small, and consequently by closely pursuing this course are enabled to

reach results proportionally more exact. Indeed, the writer has often known
sections of cuttings on aidehill, to be taken but 10 feet apart longitudinally,

and in some extraordinary cases among rocks even at a less distance.

The rule No. 2, though not liable to so many, nor such strong objections,

is still obnoxious to some: and where greater, indeed almost precise, accu-

racy is attainable without much more labor, we cannot but think it highly
desirable, and accordingly propose to develope a method much superior, as

it appears to us. But before doing so, the writer distinctly disclaims any
attempt at novelty, as to the principles employed ; for they have been long

known to those versed in mensuration, and have also been applied to the

matter in hand by the eminent engineer before alluded to (J. Macneill, Esq.,

C. E., etc.,) in his publication in 1833. It is believed, however, that as a
general procest, the mode about to be laid down has not yet been used on
any work.
Upon the general supposition that any given length of excavation or em-

bankment is a solid bounded laterally by plane surfaces, and terminated at

both ends by transverse sections, or planes, perpendicular to the centre or

guiding line of the excavation or embankment; the contents of that solid

may be accurately computed by aid of the " prismoidal formula," used by
Mr. Macneill, who gives a very good demonstration of it as applied direct-

ly to one of the solids under cbnsideration. Mr. Macneill's tables, though
carefully made out, and undoubtedly useful in a level country, are unfortu-

nately not of very ready application to commoa cases, owing to the variable

transverse figure of the gp^ound not having been (and which indeed if
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scarcely capable of being) taken into the account in the tabular arrange
ment employed by that distinguished practical writer.

The " Prismoidal Formula" referred to, is as follows

:

Parallel sections each perpeiidicular to the guiding line of the excavation

or embankment.

LA 6 = the area of the base, or of a cross section at one end of a givei^

length of excavation or embankment.
" < = the area of the top, or other end section.

" m = theareaofasection midway between tbet\vo,and deduced from them.
" A = the height of the solid, or perpendicular distance between the end

sections. i

« S = the solidity.
|

Then the general formula = i -f 4m + / x iA = S.

This is t^e rule for the capacity of a prismoid, demonstrated in almost

every tret' ise on mensuration. And it is also the general formula for the

mensuration of all solids, whose bases and tops, or edges, lie in parallel

planes, and whose sides are bounded either by planes or right lines; and

from it can be directly deduced the common rules for the soljdity of prisms,

etc , as will be shown hereafter.

• It applies to a prism or cylinder as a prismoid, (so to speak) of which
the two end sections are equal : to a cone or pyramid as a similar solid, oi^e

of whose end sections is nothing ; and for the same reason it is applicable

to the wedge. As the full demonstration of this remarkable property would
occupy much space, we prefer the inverse method of deducing from the

general formula, the common rules for the solidity of prisms, pyramids, etc.,

the truth of which have been already proven by the writers on mensura-
tion

;
this will be a proof of the general rule, perhaps quite as satisiiictory

to the reader, and will, at least, have the recommendation of brevity.

General formula = A + 4i»i + / x iA = S.

1. Prisms or Cylinders.
*

Here A = m, or 4jn = 4i, and t = b, substituting these values, general for-

mula becomes b-\-4b-\- bx^h = S, or 6A x i A = S, or finally 4 x A = S,

which is the common rule, ustially expressed thus,

" Multiply the area of the base by the height of the prism, and the pro>

duct will give the solid content."

By figures referring to the diagram, fig. 2, phite 1.

By Common Rule.

10x8= 80 = 4

48 = A

By Greneral

10x8 =
lOx 8x4 =

10x8 =
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" Multiply the area of the base by one third of the height, and the pro-

duct will be the solid content."

By figures referring to the diagram, fig. 3, plate .1.

By Common Rule.

10x8= 80 = 6

16 = iA

By
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/nulliplied by one third of the height (or perpendicular distance between

the ends) gives the solidity of the frustrum."

What is true of frustra of pyramids is also true of those of cones, 'though

owing to the properties of the circle, the rule for the solidity of conic frus-

tra is generally differently stated : it will be observed that the common rule

above deduced for pyramidal frustra is identical with rule No. 3, sometimes

used to find the contents of excavations and embankments.

By figures see the diagram, fig. 6, plate 1.

By General Formula.

20x20- 400 = 4

16xl6x 4= 1024 = 4i»

12x12= 144 = <

lies'
8 = iA

12544 = S.

By Common Rule.

20x 20= 400 = a''

V400xl44= 240 = va''xc»
12 X 12= 144 = c'

"784
16 =U

12544 = S.

Now there is no excavation or embankment solid such as we have sup-

posed, that cannot be divided into prisms, prismoids, pyramids, or wedges,

or some combination of them, having a common length or height, equal to

the distance between the end areas or cross sections. And the height or

length being common to all, it will be evident on reflection, that if a given

portion of excavation or embankment be composed of any number of the

solids named, the area of one end section will equal the sum of the areas of

the bases or tops of those solids, the other end area the sum of their tops or

bases, and the area of the mid-section will equal the sum of the areas of

their middle sections ; and, hence, if (as has been proved) the capacities of

the separate solids are reducible to one general rule, the solidity of a whole
body composed of such solids, and having the height as one common di-

mension, may therefore be computed by the same rule. ]

The general process, then, the adoption of which we suggest as a valua-

ble succedaneum to those in common use, will be to compute by the gener-

al formula from the sections usually taken in the field, in the following man-
ner: draw the sections in a book, leaving between each two space enough
for the middle section, which will be subsetjuently deduced from those drawn

;

on each left hand page should be placed either three sections, (including the

mid-section) or some multiple of three, depending on the character of the

ground, and the size of the leaf; the right hand page being left open to re-

cord the calculation upon. The scale we would recommend to be twenty

feet to the inch.

To prevent misapprehension, we will here observe, that in speaking of
excavation or embankment, the centre line is always- supposed to be a tan-

gent, that being the universal presumption, in practical calculations; altho'

upon curves, owing to the convergence of the c rosy sections, (they being

taken on the radii,) this hypothesis is not exact, and consequently occasions

some error, not often, however, of much importance, though cases will

sometimes ftrise (where the primary angle of deflection is unusually large)

that ought to receive correction for curvature.

Though not absolutely indispensable, it will be found convenient in using
the prismoidal method of calculation, as well as conducive both to expedi-

tion and accuracy, to observe the following rules in " taking the cuttings"
as far as the character of the surface may admit, viz

:

1. Od sidehill, at each section of cuttings where the work runs partly in
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filling, and partly in cutting, ascertain the point where grade or bottom

jtrikes ground surface.'

2. On every tamsverse section take a cutting at both edges of the road,

jr, at the distance out right and left ot aae h&ii the base.

3. Always take a cross section, whenever either edge of the road or base

passes from excavation to embankment or vice versa.

4. On sidehill, if the ground admits, take the cuttings (not otherwise pro-

vided for) uniformly at ten feet apart.

5. Wherever the ground admits, so place the cross section as to be at

some decimal division of 100 feet apart, as l(f, 20, etc.

Excavation and enbar.kment solids naturally divide themselves into three

classes or cases, with modifications, and under one or another of these cases

or their tnodifications, will fall nearly every kind of ground ; though on a

very intricate surface, such as a rocky hillside, cases may arise, requiring

additive or deductive solids, but the engineer will find little difficulty in ma-

naging such, without violating, or interfering with, the general process.

Case 1. Prisms.

Embankment or excavation, either on level ground, or on ground inclined

transversely, and level longitudinally, at the same distance out

Modification 1: all excavation, or all embankment. Modification 2:

both filling and cutting.

Case 2. Prisms, Prismoids and Pyramids.

Embankment or excavation, on ground inclined longitudinally in one

plane, and level transversely.

Modification 1 : all excavation, or all embankment. Modification 2

:

passage from excavation to embankment, or the reverse.

1'he above two cases dp not often exist in practice, that following being

of the most general occurrence.

Case 3. Prisms, Prismsida, Pyramids and Wedges, or a combiyiation

of them.

Excavation or embankment on ground inclined both longitudinally and
transversely.

Modification!: all excavation, or all embankment Modification 2:

cutting and filling both. Modification 3: passage from cutting and filling

to either cutting or filling. Modification 4 : complete passage from exca-

vation to embankment on sidelong ground.

The general formula admits of a modification, more convenient for use in

computing excavation and embankment. It is as follows

:

b + im + t
. .

g X A = S, in lieu of 4-|-4m -|- { X i-A = S ; this modification we

shall employ
J
and now proceed to give examples in figures of each case,

but it may be as well previously, to make some remarks relative to dedu-

cing the middle section between any two which have been taken in ihl field

and sketched in the section book.

To average foit the cuttings of the middle section, commence either at

centre or at grade, if there be a grade point 'upon the cross section, and
having regard to the inclination of the ground, proceed each way, avera-

ging the cuttings as they occur, for a corresponding cutting of the middle
section, and their distances out, or rather their distances apart, for a corres-

ponding distance apart ; and if there be more cuttings in one section than

in the other, the surplus cuttings (of the same kind) on each side, all aver-

age with the outer cutting on that side, and their distances apart divided by
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two (or averaged with 0,) give the corresponding distances of the cuttings

which answer to them upon the mid-section. But the averages may b«

made in any other way demanded by the transverse slopes of the surrace,

provided all the cuttings are used, ana that lines drawn to join any two cut-

tings averaged, do neither meet between the end sections nor cross. In the

mid-section will always appear the same number of cuttings tis are contain-

ed in that end section which has the most ; and its correctness admits of

verification thus,

1. \ sura of distances between the extreme cuttings of the end sections

equals the distance between the extreme cuttings of the mid-section. This
proves it horizontally : to verify it vertically,

2. Where the number of cuttings of both kinds is the same in each end
section, ^ sum of all the cuttings of the end sections, equals the sum of all

the cuttings of the middle section.

3. Where the number of cuttings in the end sections is diflerent, to prove

the cuttings ofexcavation, ^ sum of the cuttings of the end sections, equals

the sum of the cuttings of the mid-section ; minus, least outer cutting left of

centre multiplied by \ the difference in the number of cuttings in the end

sections on the lefl
;
p/uxf least outer cutting right of centre multiplied by

the difference in the number of cuttings on the right.

Though this last ruleSs long in words, it is short in practice, and of

course only refers to the excavation or plus cuttings in proving excavation,

while the same process applied to the minus cuttings will verify the embank-
ment of the middle section.

The exemplifications which will be given apply to the graduation of a

road, or railroad, but the principles apply equally to a canal, as the tow
path and berm banks above bottom are constant quantities.

In ail the following examples the slopes are considered to be the same on
both sides of the centre, which is supposed to divide equally the surfiice of

grade, or the base as it will be called. The sections numbered 1 : and 3:

will uniformly be presumed to be those taken in the field, while No. 2 : will

represent the middle section deduced from the end sections, 1 : and 3 : the

distance between which, will, for convenience, be assumed at 30 feet in every
case. Excavations, as to figure, are merely embankments inverted, and
heAre, as a matter of course, the same principles apply to both.
~ Jh all the examples, the results obtained by rules No. 1 and 2, will also

be set down for the sake of exhibiting how great in some cases the difi^r-

$nces are: the base will be assumed at 30 feet, the slopes at 2 to 1, and C,
C, will represent the centre line of the road.

1.

2.

a

Example of Case 1 : Modification 1 : fig. 6, plate I

A = 30.

Multiplier*.

30 + 54

2
30 + 64

2
30 + 64

X6

X6x4

X6

Anu.

252

1006

262

6)I&12

30x 962
By rule No. 1

By rule No. 2

Cubic yds.

= 280
= 280
=.280
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Emb
MultiplierB.

1. 16x4
2. 15x4x4 =
3. 15x4

6

30x
By rule No. 1

By rule No. 2

Example of Case 2

fig- 8, p
Multipliers.

1.30 + 54 „
2 X6 -



306 Example of Cote 3: Modification 2: fig. 11, plate III.

Excavation. — Multipliers.

5x 1- 5
4x10= 40

8x26 = 200

Deduct

45x
6- x

_ 245

l0'=100

15
145
675

3.

7 = 36
10 5x175=18375
135x11 =1485

_ "374

~

Deduct 13'= 169

4x205
4x 2= 8
4x 6= 24

13x10=130
17x22 = 374

_ ~536

Deduct 16^ = 256

280

Area*.

146

820

280

6)1245

Mean area = 2075

Embankment.— Multiplien.

16x7=112
6x5= 30

l42
Deduct "8"= 64

115x55 =
125x4 =
105x3 =
75x3 =
14 x6 =
85 X 25 =

_ 3725

Deduct Tl*=121

4x1515
15x11 = 165
17 X 8=136
13 X 6= 78
7x 6= 42
12 X 5= 60

7x 2= 14

495

= 196

"290

AraM.

78

606

Deduct 14

= ;299

6)9Kf

Excavation.

Mean area,

Bv rule No. 1,

By rule No. 2,

Example of Case

Elmbankmcnt. — MuUipIirre.

15x31=466
12x10=120

1. 11x10=110
9X 4= 36

6x 6= 36
2x 5 = 10

_ TH
Deduct 18* = 324

453^

56x125=193 75

Mean area =
Cub. rds.l Elnibankmrnt.

207 6 X 30 = 230 6| Mean area,

= 236 1 By rule No. 1,

= 2320 By rule No. 2.

3. Modification 3; fig. 12. plate IV

163J
Cub. viis.

163f x30 = l82
= 209 4

= 196

Arras.

11- X 5 =
10 5 X 5 =
96 X 2 =
7 Xl3 ^
5 X 25 =

55
52 5
19
91

12^
12375

Deduct iT = 196

4 X 227-75 =

Carried forward

453

911

1364

Excavation.— Multipliers.

Excavation =

5- X
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3.

Brought forward 1364

8x20 = 160

3x 5= 16

Deduct 10* = 100

76 = 75

Brought forward

5x 4= 20
6x 8= 48 fc

llX 6= 66
21x21=441
24x20 = 480

1055

Deduct 20*= 400

655

666 = 655

6)l310~

Mfian area= 218^

6)1439

Mean area= 239*^

Embankment Cub. yds. Excavation. Cub. yds.

.Mean area, 239' X 30 = 266-5[Mean area, 218i X 30 = 242 6
By rule No. I, =2933'By rule No. 1, =364-
By rule No. 2, =263 8,By rule No. 2, = 242 6

Example of Case 3 : Modification 4 : fg. 13, plate III

Excavation.—Multipliers.

Excavation =

26 X
35 X
65 X
9 X
12 X

1 =
26 =
25 =
5 =
26 =

26
876
13 76
45
30

10 5x18 =189

Deduct 9'

2^
= 81-

4x208- =

3x 2= 10

7x 5= 35
1 1 X 5 = 55

18x10 = 180
^ 24 X 6=120

21x36 = 756

_ 1166

Deduct 18*= 324

832 =

Areas. 11 EJnbiUikment
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apeake and Ohio canal without an effort to save it, and fasten upon them-

selves and their posterity a permanent system of direct taxation."

One of the main objects of the report is to show that the interests of the

company demand the continuation of the canal to the mines, and that they

should not stop their works at dam No. 6, and depend on the railway as a

feeder. This is sound reasoning and we sometime since attributed the suc-

cess of the Delaware and Hudson canal company, to the circumstance of

their owning all from the m}ms to tide water. It appears that only 18

miles are required to complete the canal to Cumberland when a large busi-

ness is certain. The amount estimated as sufficient to finish the canal to

that point is $1,500,000, and the company appear to be sanguine as to the

practicability of raising this sum. The total cost of the canal thus far ex-

ceeds $12,000,000 and before even 5 per cent can be paid on that sum, an

immense business must be done.

The very low rates at which the Bahimore and Ohio railroad company

offered, last winter, to carry coal has greatly alarmed them, and they ap-

pear disposecf to deny the accuracy of the calculations of the company.

They even pubUsh a correspondence with a young English engineer trav-

elling in this country who positively asserts, that the company "cannot car-

ry coal and iron (except at a loss) for one and one-third cents per ton per

mile ; and experience has taught us in England that railroads cannot com-

pete with canal^ in the carriage of heavy goods." A shoit article from

Herapath's Railway Magazine in this number, will perhaps answer the

latter position. With respect to the cost, the weight of authority is im-

mensely in favor of the railway
;
but we are spared the necessity of discus-

sing this point as we fully agree with the canal company in the importance

of carrying their canal as near the mines as practicable. We also consider

canals in that comparatively mild latitude far more efficient works than in

New York and northern Pennsylvania where they are, with very few ex-

ceptions, incomparably inferior to well located common roads, a species of

communication almost unknown in this country of rivers, lakes, railways

and canals.

Vge see no allusion to the company working their own mines. To this

circumstance we attribute the success of the Delaware and Hudson canal

company. The coal in the cars costs them about 40 cents per ton—the

mere labor of mining—and the difference between that sum and the price

at which the coal is sold—$3,50 per ton—goes to pay the cost of transpor-

tation and dividends. If the Chesapeake company cannot adopt this plan,

and secure to themselves the additional value which they confer by convey-

ing the coal to market, we see little prospect of that undertaking ever be-

coming successful ; and, unless we are much mistaken, they have more to

expect from this course—working their own mines—than from any other

plan they can adopt Notwithstanding the low price of coal, we under-

stand that at least one new ro«te to the anthracite region is in agitation, with
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what success wef know nol. But if the Delaware and Hudson company

divide ten per cent while the Lehigh and Schuylkill are totally unproduc-

tive, might not a work similar in its operations to the first prove a good in-

vestment ?

BALTIMORE AND OHIO RAILROAD.

We recently observed in a Cincinnati paper, a statement that B. H. La-

trobe Esq., chief engineer of the Baltimore and Ohio railroad, was then in

Ohio making a reconnoisance for the route of a railroad from the Ohio riv-

er to Cincinnati, to be a continuation of the Baltimore and Ohio railroad.

The importance of the early completion of the railroad to the Oliio is be-

coming more and more evident every day to all who give the srfbject a

thought, and it is truly surprising that a work of such vital importance as

well in a national as a local point of view, should be thus dekyed for want

of the necessary legislation.

The entcrprize and energy of the citizens of Baltimore stand out con-

spicuous in the magnitude of her public works. They were among the

earliest in this country to engage in the construction of railroads, yet they

hesitated not to embark more largely in them than any*"other city in the

Union at that period ; and of course, as with those who commence most

new enterprizes, they have paid somewhat dearly for their experience, ytt

they have overcome ijhe main difficulties. The mountains before them,

with their present expericiice are as nothing in comparison with what they

have overcome in 'their early want of knowledge of wbat couM be accom-

plished with locomotive engines, in the prejudices of the community and in

a powerful competitor for the right of way. Let them therefore pnfifts upon

the legislatures of Maryland and Virginia the importance—the necessity—
indeed, of early and liberal legislation which shall insure the completion of

the road to the Ohio at the earliest period possible.

The net revenue last year, when, as now, only about half completed and

terminating in a small village near the mountains, was nearly 9300,000,

and this year it will be very nearly if it does not exc > d $400,000. An in-

come which will enable them if the shareholders will forego their dividends

for a few years, to raise the necessary funds to complete the work ; and

thus secure to Baltimore the great thoroughfare for travel^ and an immense
amount of transportation between the Atlantic seaboard and the valley of

the Ohio and Mississippi thereby giving her the relative position occupied

by her previous to the completion of the canals of New York and public

works of Pennsylvania. Even now when nearly one half the distance be-

tween Baltimore and the Ohio is performed, the travel in itages, and the

transportation in wagons, it is immense. The long line of post coaches,

with their sleek horses and merry drivers, drawn up before the hotels when

the cars arrive at Cumberland, reminds one forcibly of old times on the

route between Albany and Buffalo. The huge mail bags arid ponderoni

tranks are piled on and the pawen^rs stowed away eight or nine inside
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and ofiea one with the driver, when crack goes the whip and away goes

^'o. one, two, three and so on until they number seven, eight or nine and

often, indeed, ten or twelve in a string, bound for the Ohio, at Wheeling or

Pittsburg—the distance being about 130 miles and is performed in about 24

hours steady drivmg—whereas the distance from baltimore to Cumberland

178 miles, is performed in less than ten and may be done in eight, hours in

the comfortable cars of the railroad company, with very little fatigue. Not-

withstanding the amount of travel on this route, the enterprizing proprie-

tors, Messrs. Falls and company, have, we were informed and should

judge from what we saw, always a supply of good coaches, so that

there is no delay at the termination of the railroad, as at Chambersburg

on the Pennsylvania route, where passengers frequently have to lay over

a day for a seat

Thfe passenger cars on this road are unusually spacious, and the seats

are so constructed as to enable those who have been riding all night in the

stage to rest and sleep if they desire, and also to prevent easy access to their

coal pockets by those whose fingers are habitually that way inclined. Their

connection is also both simple and safe. An iron rod, 1^ inch diameter pas-

ses the whole length, under the bottom and through a plate of spring steel

in the centre, which serves both as spring and bufier, to prevent unpleasant

concussions at starting and stopping ; these rods are then connected by a

small bar of wood which is ample to sustain the direct pull of the train but

very likely to break when the locomotive runs off the track and thus

avoids carrying the cars off with it We commend this mode of connec-

tion to other companies as well worthy their adoption.

Cast iron wheels, cast on a chill are used for their locomotives, in pre-

ference to wrought tyre. They are much cheaper and are spoken of as

equally safe and less likely to slip on the rail. They also use the steel jour-

nal and chilled boxes in preference to the plain iron journal and composi-

tion boxes—by which there is a great economy of oil. As an evidence of

the truth of this, we examined a car at Newcastle, on the Frenchtown road,

having steel journals and chilled boxes which were filled with palm oil in

the spring of 1643, and, though it has be«n used, we were informed, as

much as any other freight car on the road, (zixteen miles in length,) yet

there is still an ample supply of oil io the boxes to last the season, or until

January next

The travel over this road will, within five years from the time of its com-

pletion, give a gross income of over 91,000,000 per annum ; and the freight

and U. S. mail an equal or greater amount. Indeed it is difficult to fix a

limit to the amount of business which will pass over it ; connecting as it

will at the shortest portage, the Atlantic and its vast seaboard and, indeed,

all Europe on one side with the Tallies of the Ohio and Mississippi and

Oregon on the other.

NotwiihstandiAg the ^reat increase of business the present, over the past.
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it will be sti'il greater next year. The company now have a contract, ope

rations under which are to commence by the 1st of November next, for

over fifty thousand tons of freight from one concern annually. To accom-

modate this large increase of business they are now having made at the

manufactory of Ross Winans, Esq., six locomotives of the heaviest claw,

and a large number of iron cars for coal. These engines are now nearly

completed and will probably be in une most of them by the Ist of Novem-
ber

;
they are to weigh about 45,000 lbs. each and to have eight wheels of

33 inches diameter, all connected as propellers or drivera^and Jo^eteered,
by spur and pinion wheels, so as to make about Qj)«>waar-half fe^olutioris

for each revolution of the main crank or shaffci^mmediately operated upon

by the steam power. This will give the engine a speed equal to four feet

driving wheels without cog gearing ; and enables the proper speed of the

engine to be maintained without working the cylinders faster than is judi-

cious, while driving wheels of very small diameter are used.

When engines have eight propelling wheels, with axles parallel to each

other (as is the case with these) the safety and fecility with which they will

pass curves and through turn-outs, is materially increased by the use of

small wheels. They resist, much more efTectually, the increased tendency

of the engine to run ofT the track occasioned by so largo a number of axles

in a parallel position to each other
;
yet this parallel position of the axles is

necessary in order that all may be connected, in the most simple manner, to

wit, by cranks and connecting rods from one to the other.

The cylinders are 17 inches diameter and 24 inch stroke and so arranged

as to cut liie steam off at half stroke and work the other half expaosively,

or to work full stroke, at the pleasure of the engine driver as the varying

grade of the road or different loads recjuire. They are also provided with

a variable exhaust, that is, the exhaust pipe in the chimney may have its ap-

perture contracted or extended at pleasure, thereby giving ijie conductor con-

trol over the steam-gen|fating power of the engine, which can in no other

way be so effectually had. By this means, together with the variable cut

off, these engines are probably capable of exerting greater power than any

other engines heretofore built either in this or any other country ; they can

also, at a moment's warning, do the work of the lightest class of engines

with greater eeconomy even, than with those light ones now in general tise.

This is highly important on any rOad, but especially so on undulating roads

where the duty of an engine is constantly changing from heavy to light and

light to heavy, etc. The boilers will have about 1000 square feet of fire

surface and 12 square feet of fire grate ; to be arranged for the use of Cum-
berland coal. The tubes are of iron—welded by band—2 inches in diame-

ter, 8^^ feet long and 212 in number."

The company are also constructing a large number of coal cars, on a

plan which it is believed will eflfect a considerable saving in the cost of trans-

portation. The body k of peculiar form, combining the ftrength- of the



Railvoays and Canals.—Engineering Extraordinary. 313

cylinder and the cone ; resting on springs and placed on six wheels ; weight

designed to be 2^ tons and to carry 7 tons of coal, or at least ten per cent,

more coal in proportion to the weight of cars, than those now in use on the

load, which are believed to be equal to the best in use on other roads

—

weighing about 3^ tons and carrying 7 tons of coal. These cars are so

constructed, being upon springs, as to avoid much of the heavy concussion

to which such heavy loads are liable, <m a railroad at the usual speed ; and

they are also.constructed with a special view to adjusting themselves to the

^ curves on the road, by means of fteel bearings or springs, placed edgewise,

the ends made fii^t to the frame and the centre to the box which receives the

journal of the axle and thus the three axles are allowed to conform to the

curve and then to return to their position on a straight line, or to conform to

a reverse curve.

Railways AND Canals.—In the appendix to a statement issued on be-

half of the Grand canal company of Ireland, in (be matter d the proposed

railway to Cashel, there are given some curious details as to the effect of

railways on canal property. Thus, the Grand Jupctioa canal, which forms

the first 90 miles of water communication between London and Birming-

ham, had, in the three years immediately preceding the opening of the rail-

way, an annual revenue from tolls, Tanging-6^ £174,722 to £196,000,
regularly increasing. Since the railway has been fully in operation, this

revenue has varied from £121,139 to £113,012. The Rochdale canal is

33 miles long, and throughout the entire distance the Manchester and Leeds
railway runs parallel to it In the three years previous to the opening of

the dailway the tolls renged from £62,059, to £59,258:; in the last three

years they have varied from £31,533 to £27,165. The Kennet and Avon
canal,* and the Wilts and Berks canal, are both affected by the Great West-
ern railroad, and the tolls of the former have fallen since the railway was
.opened from £46,703 to £32,045, and of the latter, from £19,328, to £8,477.

The Fourth and Clyde Navigation has gone down from £62,516 to £42,-

218; and the Union canal, which connects Edinburgh with the Fourth and
Clyde canal has had its net profits redHced,by railways from £12,000 to

£4,284 The market price of canal stock, hqs, of course, suffered in pro-

portion. Thus, shares in the Grand Junctio^a ie^al have &llen from £330
to £148 per share ; Warwick and Birmingham, from £330 to £180 : Wor-
cps^r and Birmingham, from £84 to £55 ; Ketinet and Avon, from £25 to

£9; and Rochdale, from £150 to £61^; while Coventry canal shares,

which at one time were as high as £1,260 per share, have fallen as low as

£315.

—

HcrofatKs Journal.

ENG1NEEB.ING EXTKAOaDIMART.

In accordance with our promise we subraHto our readers a specimen of

what we have ventured to call extraordinary engineenng. We should

have alluded to this matter long since had we sooner received a copy of the

evidence, of which the principal extract given in this article is a very favor-

able specimen.

It appears that a parliamentary committee was appointed to examine the

accuracy of the statements of the chairman of the board of works of Canr

ada, who asserted that a canal round the " Cedars" rapids on tiie north side
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would cost above £100,000 more than a canal 6ii the south side of the St.

Lawrence. The only engineer giving evidence against the board—Mr.

Casey—said that, the lockage being the same on both sides and the inciden-

tal works not materially different and not very important on either side, the

difference must be sought for in the earthwork. But the total cost of this

by his estimate little exceeded £100,000 and vX0Cie. prices of the board of

works actually fell short of that sunn. On seeing the estimates of the board

he pointed out how they made out their case. We give one of his objec-

tions and an extract from Mr. Killaly's answer or defence, which, though

not exoTctly a refutation of Mr. Casey's charge, is quite as much so as any

other part of his paper.

" In looking over tlie estimates just submitted by the board of work*, in

order to answer a comprehensive question put to me some days before those

documents were received, I perceive that the line on the north side, on which

the board base tbeir estimates, by which they are enabled to show a differ-

ence of £100,000 against that side, and by which a reluctant absent to the

location of the canal on the south side has been wrung from the right hon-

orable the secretary for the Colonies, is lar, very far, inferior to another line

connecting the same points, and well knpwn to the board of works.
" By the ' inland route,' surveyed by directions of the commissioners, in

1833, for a canal 100 feet bottom, by 10 deep, one-sixtk larger than the pre-

. seat canal, there are

—

Excavation^ ....
Embankment^ ... cubic yards,

u
2798913
310139

3099052
Less one-sixth, . . . . " 516508

Total quantity by route of 1833, - ' - - - 2582544
By the route of the board of works, there are

—

Excavation, - - - - cubic yards, 3076000
Embankment, - - - - . " 289066

Total quantity bv route of 1842, - - ' - 3365066
*' « « 1833, - - - 25^544

Difference in favor of route of 1833^ - cubic yards, 782522
N. B. See '< note" to document 22.) r*

This, at one shilling per yard, would amount to nearly £40,000 ; but I

pass this by at present
" The entire investigation rests, and neeetsarily so, on the assumption,

that the board have, in their comparison, brought forward the best line on
each side ; for there is no more justice in charging one line with difficulties,

which it is known can be avoided, than in giving another line credit for fa-

cilities of which it is known it cannot avail itself You will please observe

that I refer exclusively to surveys made by government, in 1833 and 1842,

the former of which are confirmed by my examinations of this year. Thu
difference is sufficiently remarkable, both as to amount and direction, and I

beg leave respectfully, but earnestly, to call your immediate attention to it."

Mr. Killaly says

:

' Before looking at those voluminous documents, I had expected to find

in them, at least, some testimony bearing upon the question at issue, worthy
of my most sefious attention ; but a very cursory examination of it has

been snfficient to coDTince me that the eridence itself is of a character to
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preclude me or any other professional engineer, from attempting to adalyse

It, with a view to useful resuks. That portion of it, adduced in support of

Mr. Simpsons charges, consists, for the most part, of matter which I may
term a sort of ignorant gossip, almost wholly irrelevant to the subject. It

is not indeed, wanting, in bold assertions of opinion ; but those are made in

language which is alone sufficient to prove to a man of experience that the

witnesses by whom they have been made are profoundly ignorant of the

very nature of the question, with respect to which they speak so confident-

ly: The evidence is curiously characterized by vagueness, self-contradic-

tion, confusion of ideas, gross exaggeration and positive misstatements.

JThere is but one point in which the witnesses are constant and consistent

with themselves, and with each other—they all display, in a manner that

mult be obvious to any observer, a keen anxiety to establish Mr. Simpson's

charges, by means of reckless assertion. I think I may safely add, judg-

ing from internal evidence alone, that the testimony of the witnesses has

been concocted among themselves, or that their minds have been under the

guidance—not to say direction—of some one or more persons, whose busi-

ness it has been to get up a case in support of Mr. Simpson's accusation

against me. These witnesses would ha^e seem to have been, as it were,

well drilled for the occasion. From this description I do not except either

the written or verbal testimony of Mr. Casey, the engineer, employed by
Mes&rs. Simpson and Harwood, and brought forward by Mr. Simpson as a

witness against me. This gentleman himself states, (I use his own words,)
'^ the object of my examinations and report was not to furnish an estimate
*' of the probable cost of a canal on the north side, but merely to show that

" the Hon. H. H. Killaly was wrong, in leading the public to believe that

" a canal on the north side would cost £100,000 more than the south side
;"

and accordingly up to thia very day, he had not made any estimate in full

of the cost of constructing a canal on the north side : on the south side he
states he has not been for seven years

; and, in answer to a question, he says

that when he came before the committee he was not aware of so important

a point as the scale upon which the present canal is being constructed.

These two statements are characteristic, in all respects, of the whole of his

testimony, namely—the absence of any valuable or even available informa-

tion, with respect to the particular subject which he pretends to examine.

He might well say that his only object was to criticise a report of mine;

for the greater part of his entire testimony consists of a sort of literary stric-

tures on my report to the governor-general, of the 1st of August last, and

is far more fit to form articles in a newspaper opposed to the government,

than to be submitted to a committee of the legislature, with a view ofguid-

ing their judgment upon a scientific point I am sure that, in my long pro-

fessional career, I never met with anything, purporting to be the production

of an engineer, which so clearly evinces a aetermination, fas aut nefas, to

make out and bolster up a case for the employers, and so utterly undeserv-

ing of serious notice."

Mr. Simpson's main charge is that " vessels which the canal would be

capable of bearing, will be incapable of getting in and out" (Ev. p. 59.)

Mr. Killaly says (p. 60,) there are " three entrances of from 600 to 1200

foet in width each and with a depth of water averaging from 12 to 20 feet"

Now the pilots and numerous other persons in the neighborhood and two

members of parliament, Messrs. Chesley and McI>eeD, testified that in place

of channelt there yteti thoalf with 3^ to 8^ feet in the deepest places I Mr
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Casey says " no trace of a single suck channel can be found." This ob-

jection is answered as follows

:

" The other witnesses brought forward by Mr. Simpson, although they

do not pretend to science, like Mr. Casey, are disqualified, by their utter ig-

norance of the subject, from offering any opinion to which I can pay res-

pect. They consist of pilots, wharfingers, farmers, a stage-coach proprie-

tor, a store-keeper, a doctor, a timber merchant^ residing at Bytown and the

agent of an insurance company ; the latter being Mr. Simpson's step son
;

and the whole of them, not excepting the merchant, at Bytown, arc deeply

interested persons."

We fully agree that Mr. C.'s scientific pretensions do not enable him to

turn 3^ into 12 feet of water, though we still consider pilots, wharfingers

and even members of parliament capable of sounding water 4 to 8 feci de*>p.

Yet after all this, Mr. Killaly says there are " two channels with not less

than 8J feet water," while Mr. Chesley says (p. 12) " I found in not less

than 40 places a depth not exceeding 3^ feet." This is one of those misstate-

ments—we use exceedingly mild terms—which admit of but one explana-

tion,

Mr. Killaly's only argument is, that those daring to differ from him may
have some direct or indirect interest in the question at issue ; and, having

shown or asserted this, he considers their evidence proved unworthy of cre-

dence. The extent to which be believes in this ennobling principle is bound-

less and openly avowed ; it would be merely ridiculous and contemptible

but for the vast power vested in his hands which he has exercised in con-

structing works of the most absurd dimensions. The difference in his de-

fence and that of Mr. Brunei or of Mr. Samuda is distressing, and power-

fully illustrates our remarks in a late number on the importance of charac-

ter to the engineer who aims at aaything higher thah his salary. How
different would have been the state of the public works and of the finances

of the Province, had the services of a professional man been obtained with

the skill and charecter of an engineer and a gentleman ! Even a flying

visit from Mr. Brunei, Mr. Bennie, Mr. YignoUes, Mr. Stephenson or any

other experienced British engineer might have saved Canada from spend-

ing immense suras on works which are not merely worse than useless them-

sel^s, but which act so powerfully in preventing oie undertaking of works

really needed by the country, and which would again by their success lead

to the rapid extension of similar communications wherever the wants of the

community were such as to justify the necessary outlay. A case in point

has just occurred. Suppose that, instead of building a canal to rival the

St Lawrence—see the fable of the frog and the ox—a railway had been

carried to the lines about 80 miles at half the cost of 12 miles of ship canal

along a navigable river. Then the Province would have saved ^800,000

direct, a considerable annual sum in repairs, would have possessed a work

at least supporting itself from the beginning and which would soon have

paid 4 per cent on its small cost. Then we should not have sieen the late

important railroad convention at 9t>ston take place toitkout an aHlution to «
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eommunieation tntk Montreal via the Connecticut aTid Passumpsie rivers.

The object then would have been to carry the line as for north as possible,

rune they propose striking the south-east comer of Vermont. So that by

utterly neglecting the cheap railway for the extravagant ship canaj, the im-

mediate benefits of the former are all lost to the present generation a!nd its

actual completion either delayed to a distant period, or it may be, altogeth-

er prevented. Such is the inevitable result of placing the public works

—

the most important of all interests in a new country—in the bands of polit-

ical ad venturers as ignorant of, as they are indifferent to, the inttrests of

ihe confiding people on whom they batten.

We also find that some months after the work had been commenced the

board was isrnorant of " the nature of the bottom" of the shoals to be exca-

vated, (p. 23) and, to cap the climax, that the board had never met ! (p. 12).

There was therefore nothing to interfere with the little arrangements of

Messrs. Killaly and Wakefield whether of an engineering or financial na-

ture. We are informed that the latter) is generally considered to be the au-

thor of the paper from which we have made extracts, and. it is every way
worthy of " Aw long professional career." Of the " career" in which the

former has displayed his " great scientific acquirements," (p. 40) we shall

one of these days be able to speak with equal confidence.

For th* Ammcsa R«ilro«d Jodrnal and Mechanics' Xa{&zin&

READING KAILROaD FOR 184&

The advantages under which this railway will operate io 1846, and which

it had not in 1844, although it will have delivered in this last year 400,000

tons besides the travel and merchandize, may be enumerated as follows: t

Ist Full connection with all the mining points in the Schuylkill region.^

2d. Motive power improved by Baldwin's jointed locomotive to treble its

former power, with lest wear and tear to machine and road.

3d. A full complement of cars adequate to the delivery of one million of

tons per annum.

4th. Ample wharf accommodation for Tenting two millions of tons per

annum, if required.

5th. The toll on coal in place of •! to 1,25 per ton, will be raised to

•1^7 to 1,50 per ton.

6th. A double track of solid railway the whole length of th^i^e, im-

parting to all these advantages despatch and regularity ; and as their finai

and collective consequence, producing an economy never before realized <»

any other railway in the world, moving such a mass.

It is now certain that 8 to 900,000 tons of coal will descend the Schuylkill

avenue in 1844,' and with only a moderate increase, it may be expected that

1,000,000 of tons will descend it in 1845. Of this quantity the railway

will have the carriage of at least 7 to 800,000 tons, to which it will be fol-

ly competent The result for that year, on the above premises and assum-

ng that the proprietors of this road will see the advantage of exclusivelp
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and at once adopting Baldwin's improved motive power, would then ba

somewhat as follows. It is a case, which will be found an exception to the

prudent rule of stopping to count the cost

Coal, 800,000 tons (equal to 2700 tona per day for 300 d&ja) at an average of

Sl,40perton, --....- 81,120,000
Travel and merchandize, 815,000 average per month, ... 180,000

i,3oo|dbo

ElXPENSES.
Transporting coal at 25 ct«. per ton, * - - - 900,000

do. travel and merchandize at 25 per cent. - - - 45,000
Maintenance of way at $700 per mUe of double track, - 70,000
General charges, 65,000— 380,000

89^0^000
Interest on $6,500,000 of loan at 6 per cent. - -

, 390,000
do. 1,000,000 do. 5 per cent. - - - 50,000— 440,000

Capital, 2,000,000 (equal to 24 per cent, for contingencies and dividend,) S480,00(>

89,500,000 4c.:

In explanation of what is meant by Baldwin's imprced motive powgjr,^_

subjoined is an estimate of its cost per ton, compared with that of the old

mode of transportation as collected for thu road.

Item* of espenM. Common 8 wbaal 13 ton anctne. Jointr<l 6 wheal IS 1-3 too enginr.
Wooden ca». Amoant. Iron cats. AmooBt.

Engine drivers pay, 2 days. Si per day, 84, same 4,

Fireman's do.i 2 " 1,25 " 2,50 do. S 5,

Conductors do. 2 " 1,30 " 2,60 do. 2,60

Brakeman's do. 6 95 " 5,70 do. 8 8,

Fuel, J wood and coal mixed 18, do. 22,

Oil for engines, 8 galls. 86 cts. 1,72 do. 8 1-2 2,12

Repairs engine & tender, 1*>0 ms. pr trip 6 cU. 10,K) do. 5 cU. 9,

Repairs cars, 185 ts., w'd c'rs 9 cU. 16,65 500 tons, iron cars 5 cts. 85,

Oil and grease^ for cars, do. 1 M cU. 2,31 do. 18 1-3 cU. 7,50.

Supplying water, 50 85
Renewal.i of sundrim, 1,72 4,28

Prop'n of assist, engine at

1 mile 1-2 feet CTade, 2,50 2,65
Cost of a trip of 2 days

,

or of 180 miles, 869 ~
~893,

Gh'oae load of train, 340 775
Number of cars hauled, 56 of 1 1-3 tons each,- 100 of 5 tons each.

Net weight of coal, _l8ft^ 500

Making a cost per ton of, 37'30 cts. 1860 cts.

The improved jointed Baldwin engine of 16j tons is guaranteed by the

builders to hanl500 tons at a trip as its regular load and to that it will uhi-

inately be appointed. These engines co^ld thus be made to deliver one

million of tons running three hundred and sixty thousand miles, while with

the old ones, it would require ten hundred thousand miles, that is, in the

one case barely one ton is carried to the mile run, while in the other, it is

nearly three tons. The above comparative table of items shows that, on '

this new systrm of transportation, that 25 cents per ton for motive power

and wagons is a full charge for the road.

It is not long since that ridicule was the sure portion of him who assert-

ed that the freight of coal on this road would not cost over 65 cts. per ton,

while now, thanks in good part to Messrs. Baldwin and Whitney, it ha?

been reduced down, to from tiO to 25 cts. per ton. It is gratifying to know ,

that this valuable invention is properly appreciated, and that they now have
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their hands full in the manufacture of these admirable machines, from 8 tons

up to 20 tons, for many of the railroads in the United States. Their work-

shop now gives employment to 350 hands.

The character, capacity and general appointments of this railway are

therefore such, that if it ultimately costs ten millions of dollars it will be a

cheap machine at that rate ; and if from the untoward circumstances of the

limes through which it haa/been completed, this cost has been largely but

unavoidably swelled, the eJtpense^f. working it, has been more than pro-

portionally cheapened, as compared with the original estimates.

Philadelphia, Sept. 1844 F.

RAILROAD CONVENTION.

A convention of citizens from Vermont, New Hampshire and Massachu-

setts was heid in Boston, at the Tremont Temple, on Friday the 20th of

September, for the purpose of calling the attention of the citizens of Boston

to the continuation of the Fitchburgh railroad to Connecticut river, and

thence to Burlington, Vt. There were many delegates present, represent-

ing the whole line to Burlington ; and for a part of the way several routes

were represented. Abbot Lawrence, Esq., of Boston, was called to preside,

and on taking the chair, he made an address very appropriate to the occa-

sion, which occupie{l but a short time in its delivery—as he said time was

precious—and was to the point He spoke of the advantages which Boston

had derived-jrom railroads, and of the importance to Boston of extending

the system where it can be done, and especially into Vermont and to Bur-

lington, that there may be a direct, easy and rapid communication with the

capital of Canada. He said that on reading the report which had been put

into his hands, he came to the conclusion that it was his duty as a citizen

\ of Boston to subscribe 810,000, that he owed, it to the people of Boston and

therefore he decided to lake that amount of slock ; but on reading the letters

of the Hon. Charles HudsoiTj^in relation to the advantages of the road, a gen-

tleman in whom he had the utmost confidence, he had come to the conclusion

to subscribe $20,000 more as an investment, and he was ready to do it

—

When a<4ittle sectional feeling seemed to show itself in the discussion, he

urged the gentlemen to avoid anything which might defeat or defer the ob-

ject of the meeting, as he thought the present was the time to press forward

this work, so important to Boston. A committee of fifty gentlemen were
appointed to take the matter in hand and obtain subscriptions to the stock,

which will undoubtedly be done, notwithstanding there has been over 81,-

250,000 of railroad stock already subscribed in Boston since January, 1844.

Had New York but a few men like Abbot Lawrence to lead, we should

soon have a railroad to Albany and another to lake Erie.

AMERICAN RAILROAD IRON.

We recently visited the Mount Savage iron works near Cumberland in Ma-
ryland, mainly for the purpose of ascejlaining what progress they had m«de

in the manufacture of railroad iron. We found the work &irly commenc-

ed, a large quantity made and they were then about to commence working
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a double set of hands—that is to say, day and night The raiU then on

hand, which are of the " bridge" form, 48 lbs. per yard, or a part of them,

were to be laid on their own road, to connect with the Baltimore and Ohio

road at Cumberland, about ten miles, which will thus open the way to send

the bitumenous coal^o market at a cheaper rat^ than it has hitherto been

afforded at.

The works of this company. now in operation, and nearly ready for use,

appear, to one unused to such operations on a large scale, quite extensive;

yet we were informed that only a small part of the contemplated works are

built. Two large smelting furnaces are completed, one was then, and the

other would be in a few days, in blast A large rolling mill wHth eight or

nine puddling furnaces in full operation and with which they were making

railroad and other iron at a rapid rate. There was also nearly completed

a large building for nail works and another for a cupola furnace. Dwel-

lings for about 500 laborers, and a large storehause completed and in use,

constitute the present establishment, forming quite a village in the midst

of the forest and surrounding hills which rise several hundred feet above *

the lofty chimneys in every direction.

The position for (he works is admirably chosen, at the base of the hill,

where it is so steep that a short bridge serves to connect the mouth of the

furnace with (he building in which the ore is prepared ; and still the descent

from the ore bed ia so great that they are brought down to the furnace main-

ly by gravity.

The quality of the coal of this region is admitted to be at least equal, and,

by many deemed superior, to any other bituminous roal used in this coun-

try
; and the iron ore found in its immediate vicinity is considered by good

judges of superior quality—and the supply of both is believed to be inex-

haustible—therefore we are induced to believe that at no distant day, the

" Mount Savage Iron Works," will become celebrated, as well fbr the qual-

ity a.'< the quantity of it iron—and especially for it railroad iron

—

and that, with other establishments, especially in Pennsylvania, which are

now preparing to engage in the manufacture of railroad iron, we shall be

able in the course of a year or two at farthest to make all the iron—and it

will not be a small quantity—which we shall require in this country.

We shall refer again to these works in our next number and to the sub-

ject of the manufacture of railroad iron in this couQlry—a 5ubject in rela-

tion to which much will probably be said and written within the next twelve

months. '
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... NORTH ERN RAILROADS.

The hii^hlv rp?p<»ctab!f meeting which took place at Boston on the

20lh ult., of which we gave a sketch in our last, offers strong evidence of

the estimation in which railwnys are held by an intelligent community as

well ac(iiiaint«>d with their workirjg as any other—more so than any other

in this country we may safely assert. The most striking feature was the

calm, business-like view taken of the project, the care with which the cost

had been ascertained, the thorough examination of the sources of income

and lastly the additional traffic which might reasonably be expected from

the—sooner or later—inevitable extension of the road to Burlington on lake

Chnmplain. Tiiere was no false excitement, no promises of 20 per cent,

dividends; but the object was to state everything connected with the propo-

sed undertaking so clearly and fully, as to enable every one to judge with

confidence \vhether it offered sufficient inducement to warrant a pernnnent

investment. Indeed it is with this view only that railways are constructed

in Massachusetts, and the success which has thus far attended them is of

course the most powerful possible argument for their still further exten-

sion.

The income of the road as well as the comparative merits of different

lines in this respect were very ably discussed in three letters of the Hon.

Mr. Hudson, which, though not free from error, are, on the whole, at least

eqdal to any other papers which we have seen, having for their object the

"xposition of the advantages of a contemplated public work. They attrac-

, led much attention in Boston and hate had great influence wiih those desi-

roufe of investing their means in railways. Their effect will therefore not

be limited to the extension of the Fitchburg railway, but will be generally

felt in th^ir influyence on the railway system of the commonwealth, "the

only successful system of public works in this country," whose success wo
may safely ascribe to their being conceived in the spirit which pervades Mr.

Hudson's letters, " the adaptation of expenditure to income" as one of out
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correspondents defined it when discussing the merits^f another system of

public works on the same principles.

There is great reason to beiieve that the stock of a railway through Mas-

aachusetls to the Connecticut river will be very shortly taken up. At the

above meeting held in Boston, delegates attended from all parts of the coun-

try which any of the proposed lin<fs were likely to pass through. Ahhough

a strong spirit of rivalry showed itself among them, we are glad to know

that the best spirit prevails arncfng thofe to whom we must look for the

means. The great object of the road appears to be to strike lake Cham-

plain at Burlington by the b^t route. On this point there is of course

great diversity 6f opinion, but it appears to us that the greatest influence

will favor a route avoiding New Hampshire, not only on account of the

" peculiar institutions" of that benighted country, but also with the object

of striking the Connecticut river as low as possible so as to secure the trade

of that valley to the greatest possible extent and then to take a north-west

course to Burlington. We alluded in our September number to the advan-

tages of this route over that direct to Montreal by lake M^phremagog and

the " Eastern Townships," and \ve find our views more than borne out by

the views given by the numerous able speakers at this mteiing. The di-

rect line to Montreal was scarcely alluded to, and as they propose crossing

the Connecticut near the south line of the State, it leaves fhe advocates of

that line under the necessity of building a road up the valley of that river

the whole length of the State of Vermont So far therefore as Boston is

concerned the line to Burlington will receive an undivided support and we

consider its construction pretty certain.

The main sources of income relied on are the travel and trade of the

country on the line of road. In addition to this however they will secure

ultimately a large portion of the trade of lake Champlain and of Lower

Canada now coming to New York. They look forward also to a new

routfe to the west via Ogdenstburg, and to the allowance of a drawback on

foreign goods exported to Canada. But the trade and travel of the country

itself will yield a fair income for the capital invested.

It is fortunate that the powerful aid of Boston is now enlisted in favor of

allowing a drawback on exports to Canada and within a year or two the

requisite permission will be wrung from congress. Then the trade of Up-

per Canada, the most valuable portion, will centre mainly in New York,

while the trade and travel of the Lower Province will naturally centne in

Boston w}ien the railway to Burlington shall be completed. We again ex-

press our surprise at the indifference with which the completion of the line

to Whitehall is regarded in Boston as well as iiS^ffevf Yotk. 'Wr«ay in

Boston fpr it would materially aid their Western railway, though it would not

tie able to compete with the line from Burlington either in cost or tima By
this latter route Montreal will be brought withui 24 hours of Boston, while

it would appear impossible to reduce the time between New York and Mon-

treal to less than 36 hours. The railway froiL Syracuse to Oswego will

.J
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bring the entire shore of Ontario within from 30 to 36 hours of New York

and will coinj)leie the main lines of " Northern Railroads."

Tho exciiPinent is by no means confined to th« States of Massachusetts

and Vtrmont, but extends to New Hampshire, Canada and even to Maine.

The Poi tland Advertiser contains a well written letter signed ' P,' which

gives a !i< neral sketch of the public works of Canada and draws attention

to the Advantages of a, railway from Montreal to Torlland, the entire dis-

,. tance being 246 miles,' or only 20 miles further than from Boston to Bur-

lington. The' writer also says ihat "Boston may be reached by the way

of Poiiiiind a$ easily a^ by Concord, and by 29 miles less of road to he

built." He has made^ome mistakes in the dimensions of the Welland ca-

nal, bii(, on the whole, makes out a good case for Portland were the ques-

tion sirujily, which is the b(st route from Montreal to an Atlantic port open

throughout the year, irrespective of way business, of existing railways, of

establishtd lines of steamers, of the interest and competition of Boston, etc.

We have already stated that, in our opinion, the capitalists of Boston will

give a decided preference to routes in their own Slate, heirce a rival route

to the noilh must not only Tiot dtpend on that city for capital, but must ac-

; tually be able to enter into competition with its numerous powerful compa-

nies for th^e traffic of the north. It is useless to look to Montreal at this

'. time. Ship canals are the order of the day there and railways are consid-

i ered beneath their notice. Boston holds the balance in this matter, and will

unquestionably select that route which ofTers the greatest immediate return

and the greatest ultimate benefit to that commonwealth of citizens, far sur-

passing, in enterprize and energy all the other States of the Union and, in

proportion to wealth and population, rivalling England itself.

PC^LIC WORKS AT AND NEAR LIVERPOOL.

Proi>ab!y there are no places in the kingdom, not eveq excepting the me-
tropolis, where a larger amount of money is in process of expenditure in

the construction of public works than there is at this moment in Liverpool

and Birkenhead. Almost in every direction on both banks of the Mersey
huge preparations meet the eye ; and, without entering into details, which
would necessarily occupy much space, some idea of theif extent may bd

gathered from an outline of the expenditure. In some of the following

litems the estimates include the ccst of land. In Liverpool there are th»

|following works now in progress : Assize courts (corporation,) cost £80,000

;

jne'w gaol (corporation,) cost £100,000; Albert.dock and warehouses (dock

committee,) £600,000; new North Dock Works, including land and juno
tion with Leeds canal (dock committee,) £1,500,000; reservoirs, Green-

lane, and corresponding w&rks (highway commissioners,) £50,000 ; Indus-

^feial Schools at Kirkdale (select vestry,) £30,000; gas extension (new ga3

company,) £140,000; Shaw street park (private shareholders,) £2,500:
jnaking* a gross total of £2,500,000. All this is, of course, independent of

knacny other works, some in progress and others in contemplation, with pros-

pects of almost immediate commencement. Among those in progress may
be reckoned Prince's park, now forming by Mr. Richard Vaiighan Yates^

^ at the is^uth end of the town ; the new Presbyterian church in Myrtle street
j
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the female orphan asylum, the Catholic female orphan asylum ; the new
northern hosjiital (towards which Mr. W. Brown recently contributed

£1000;) St. Martin's schools, the Catholic magdalgi asylum at Much
Woolton, and St. Mary's Catholic church, in Edmund street. Besidts other

works in contemplation, we may mention the Daily Courts, oh the site of

Islington market (now discontinued ;) the intend* d additional railway tun-

nel to the north end of the town, by the Liverpool and Manchester railway

company; an additional merchandize station for the Grand Junction railway

company
; the enlargement of the U&e street terminus ; and 60me improve-

ments on the Bridgewater property. Those various works altogeth* r will

probably absorb not less than another million. So that, in the whole, be-

tween three and four millions of money will have to be ffftstd and exj»end-

ed before the various present designs for the promotion of chaKJiVjJ^^' con-

venience of commerce, and the improvement of the town, ace completed.

But, if muclj is guing on in Liverpool in this way, more, in proportion-to

populaion and means, ia doing on the Cheshire side of the water, at Bir-

kenhead. Here indeed a town is rapidly rising, which will not be excelled

in useful or ornamental elements by any place in the kinghom ;
and the

progress of which, in b'.tildings, as well as inhabitants, during the last four

or five years, has been unprecedented. The magnitude of the public works
in progress at Birkenhead may be infirri-d frqm the following abstract

which is taken from the estimates New market (commissioners,)£20.000

;

town hall (commissioners.) £10,000; park (commissioners.) £25,000; docks

in Wallasea pool (commissioners, as trusttfs.) £400.000; dock wan houses

on the margin of Wallasea pool (private company,) £600,000; tunnel from

Mpnk's f<rry to Grange lane (Chester and Birkenhead railway.) £20,000;
"*in.iking a gross total of £1,075,000 ; and, further, a proposal has betn made
which is now under the consideration of the finance committeie of the Liv-

erpool corporation, to buy|the freehold of all their Wallasea eftate, and pay
for it in ready money I Besides the works nimed as being in progress, a
cemetery and infiniiary are contemplated, to which may be addeil a design

for the erection of one or more churches. On the two former we believe it

IS intended to expend about £15,000. In these items roe have said nothing

nbout the sums being expended in sewerage and laying mains for water and

gas ; they are very large, and in this present year they will exceed any of

the past. After these statements, it will be admittc<l, we think, that there

are very few, if any, places where the progression in works of a public na-

ture is greater than in Liverpool and Birkenhead
;
and that, if there is any

rivalry between them, it should only be as to which shall best accommodate
the public—Manchester Guardian.

j

Extraordinary Steamboat Expedition.~F\vc weeks ago NIessrs. Ditch-

burn and Mare, the iron steamboat builders at blackwall, received an order

to build another steamer for the Waterman's steam packet ccmpa^ny, with-

out delay, and entered into an engagement to complete her ready for the con-

veyance of passengers in five weeks. The plans and drawings were at

once made, the keel laid down, founders, shipwrights, joiners, carpenters

and others set^D work, and on Saturday evening last, four weeks and four

days only after the order was given, and the keel prepared, the new sterner,

which is called Waterman No. 12, was laiinc|ied and conveyed to Debtford,

to hare her engines and machinery fitted in lier, Messrs. Penn and [Son, of

Greenwich having, in the same space of time, made and finished two oscil-

lating engines, of sixteen horse power each, with boilers and machinery.

At ten minutes before five o'clock on Mondry evenior, and tweDty-f«)ur



Formula for Calcvlaii-ng ^Tcaration, ifnbankmevt, etc. 32^

hours before the expiration of thr fivr- week;?, the steam was op for the first

time, mid away starltd tli<> vf ??(! (Town tli<' river, at a great speed. She is

capable of carri'lnfr three liundred and fifty passeijgers and 4s a very hand-

some vessel of her class. Walerman No. 12 cortiiriences running between
Woolwich, Greenwich and the Addphia pier to-morrow. The fare to

(Greenwich has been reduced to 4d., in consetjuence of the low fares charg-

ed bv the Gravcsend sievLmtrs—Railway Mag.

Stonirtffton Railrond.—The total receipts for the. year ending Aug. 31,

1842. were - - - - - - $95,435 47
For the vcar ending Aug 31, 1843, - - - 113.889 31
For the year ending Aug. 31, 1844^ - - 154,724 02
This shows a very satisfactorv increase in the business of the road, not-

. withstanding the competition of rival routes.

GENnR.\L nE.MO.VSTRATION OF THE TRKHOIDAL FORMULA, USED IN EXCAVA-

TION, EMBANKMENT, AND MA-'JONRY CALCULATIONS: BY ELWOOD MOSEiS,

CIVIL ENfJINEER. *e

In the number of this Ji)arnal,-for January, 1840, the writer endeavor^
to develope a mode of measuring excavation and embankment sohds, whicli

upon the general Hypothesis tliat the surface of all ground is composed of
planes, longitudinally and transversely, and free from twisted surfaces^

may be regarded practically as accurate.

This method was made to depend essentially upon two points.
;

l«l. That the formula, expressing the capacity of a prismoid, is i\\e fui^
damental rule, for the mensuration of all right lined EOlids, whose terml-

nationt lie in parallel planes, and is equally applicable to each.

^2ad. That any solid, whatever, bounded by /^/antrs, and parallel endi,

may be regarded as composed of some combination of prisms, prismoids,

pyramid? and wedges, or their frustra, having a common altitude, and hence,

capable of compulation by the general rule alluded to.

From these premises, the ififerencc was drawn, that any snch solid, (the

middle section of which, pardllel to the ends, could be ascertained) was sus-

ceptible of accurate determination : and consequently as the mid-section of

any given portion of excavation or emb^kment, can be correctly deduced

from the data, usually taken in the field, that therefore the capacity of these

solid portions might be thus calculated. And we may here observe, tluit

the same method is evidently applicable to masonry calculations, with even
greater facility, as structures of masonry are usually composed of symmet-
jical solids.

The remarkable property of the prismoid, above alluded to, was estab-

lished in connection with prisms, pyramids, wedges and frustra of pyra-

mids, by a sinple inverse algebraic process, displaying the relation between.

,thc common rules, laid down by the writers on mensuration, and the pri^*

t^oiddl forma la. But this formula, admits of a direct demonstration bt the

al^ «f the integral calculus, and of a mbre connected proof that it is thtf

fiindaiHental rule for the solidity of all right lined solids terminating in

piVallel; planes.

, As the paper on mensuration, before alluded to,^ relies npon the establmh^*

BMmt of this property, it has occurred to the writer tha'tit rtlight be agttrta-

M« to 8ora« of the readers of this work, to have a direct developemebt of
tihe principles, which that essay xeduces to practice; and with this vie^ 4
propose, first, to establish the truth of the prismoidal formuk and then ta

titiise up the dependence upon it, of the or&iary rale for the ramsumtMNi
<)f other solids.

,

'-.
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General Demonstration of the Prismoidal Formula.
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(abh"^— bchx— afh x -\-fc 3?\—-^ 1 = area section.

Wherefore the element of solidity, or differential of the solid,

(abh^— bchx— afhx+fc3?\ ,

^
-, ^ dx.

abK'dx bchxdx afhxdx ,fca?dx
Whence-^- ^_ __+_^_.

The integral of which will represent the capacity of any frustrum of a

prismoid, whose length = x.

/abh^dx fb<^^xdx_faflixd^ ffcj^J^

abh^x bchx afh^ fcx^

In point of (act, this integration produces a constant quantity, C, but ai

this = O, when we estimate the capacity of the solid, from the base, as \n
propose to do, we may neglect it.

Reducing to a common denominator, we have,

6 g 6 A" X 3 bchx' Safhx' 2/6 g»

which is the general expression for the solidity of any frustrum of a pn>-

moid, whose length measured from the base = x. Now to transform this

expression, so as to apply to a whole prismoid, we must suppose z = A, and

lefcj = solidity

:

Then substituting A for x in the above expression we have,

eabh*—3bch^—^afh»+2feh»
~

qJ^

Or dividing by A" = (6a 6— 3 &e— 3 a/+ 2/c) Xg =S.

Which expression may be transformed into the following,

((a4-*c-a/+/c)-K4a6-8ftc-aa/+/0+(*»))xgA=S.(A.)

We will call this, equation A, and it is equivalent to

I (Area of top.)+(four times area mid. sec.)-f-(area of base) I Xs * =8.

See the areas of these sections as heretofbre deduced. The above equatkm
A, is in fact, the general formula.

(6 + 4 m -f <) X r A = S at which we desired to arrive, and the troth of

which is established by the foregoing investigation.

- To trace up now the dependence of the usual rules for the capacity «f
certain solids, upon the general formula, it may be premised, that pf all

right lined solids, boundra laterally by longitudinal planes, and terminated

in two transverse parallel planes, we diatioguish but four independent apSi^

Cics, viz;
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1. Prisms, whkh on account of the analogy subsisting between them, in-

clude cylinders.

2. Pyramids, which include cones, because cones, and pyramids of a

cor](miou altitude, and equal bases, are equal.

3. Wedges.
4. Frusira of pyramids, which by analogy include frustr* of con(>8.

To show that the general formula, is the fundamental rule for determin-

ing the solidity of iheBP several solids, and by a necessary consequence, for

the mensuration of any right lined solid whatever, made up of any combi-

p&tioa of the four spi^cies, having a common altitude. We will take up,

1. Prisms.

These are in fact, prismoids, of which the end .sections are equal and »im-

ilar : and as all S(?clions of a prism, parallel to the b;ise, mnist be also equal

and similar, therefore the sides of those sections do not drii^inish, and/ and

c, the diminutions of the prismoid, when it becomes a prism, vanish, or be-

come = O.

Substituting then in eqaation A, zero for /and c, we have,

/ {ab—{bXo)-'{axo)-\-{oxo)^ -f [^4ai— (2JXo) —{2aXo)-^

Which is equivalent to ((a A) + (4 a *) + (a i) 1 X7. A =S.

Whence, (6ai)-f *A = S. i

6 '

' Or, finally, abxh = 8. which is the usual rule for finding the solidity of

a prism, or cylinder.

2. Pyramids

A pyramid may be considered as a prismoid, whose sides diminish by
such a ratio, that if the sojid were prolonsed from the .small end, the sides

of the rectangular sections, would vanish at the same moment, or concur
upon a p6int, ^the verte.x of the pyramid ;) considt ling the prismoid at this

instant, it is cvideiit that the diminutious fand c, of ihe sides of the base,

become equal to the sid< s themselves, and if the base of the pyramid be any
re^tanglo a x 6, we roust, there(orc, in equation A, substitute a for c, and k
lor/; and 'we have,

((a 6—^ a— aA -f A a)-f(4ai— 2A a— 2aZ. -f- Z> a)+(aA)\ X - A = 8.

'

,

Wl^ence,
(

(o)+ (a i) -h (a 6) ) X g A = S.

Or,(2a6)xlA = S.

i,-.
'

.

*
.

• '

1
.

Or, finally, »6x« A = S.
| ^

ilcli'is^ in fiict, the common rule iaid down in the books, for finding the

icity of p pyifamid, or cone. ft: i

.,.' 1,,.' a Wedges. ;

•

If we imagine the sides of the successive sections of a rectangular pri»-
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moid, to diminish by such a ratio, that if the solid were prolonged from the

small end, they would not all vanish at once; then it will be found that

•when one pjiii of sides of the rectangular sectien disappears, the other pair

will coincide, and become a right line, the solid in point of feet, will run to

aW edge, and the prismoid will be transformed into a wedge. Let the base,

or back of any wedge, be any rectangle a X i, and suppose in the prismoid

fig. 1, the side a, to vanish, then it will become a wedge, of which (b—/,)

= the length of the Wedge ; a — breadth or thickness of the back
; b =the

length of .the back. And as the side, a, is supposed to vanish, it will at the

instuni of disappearing, become equal to c, its diminution.

Substitute, therefore, in equation A, a for c, aud we have,

/ (a h—a b—af-{-af) + {4 a b—2ab—fiaf-{-af)+ {ab)\ x ^ A = S.

Whence, (3 a 6— a/) X ^ A = S.

Or, finally, ((6—/)+26\ X«X^A = S.

Bm (b—f) = " length of edge ;" a = " breadth or thickness of back ;"

and 26 = " twice the length of the back"

Consfxjutntly, this expression is in fine, the common rule laid down, by
writers on mensuration, for ascertaining the capacity of wedges.

'
. 4. Frnstra of Pyramids.

We may. regard these solids as prisraoids, whose sides diminish by a reg-

ular proportion to their own lengths, such, that if the solid were prolongjed

from the small end, all the sides of the rectangular section, would vanish at

once, and the soUd beconrea pyramid. Therefore/and c, the total diminu-
tions in the sides of the frustruni, or the quantities by which the sides of the
top are less than those of the base, must have the same ratio as tl^e sidies

themselves.

Or, f : c : : b :a.

Consequently, be = af, and /=—
Now in equiation A, substitute b c for af, and— for/ and we have,

a

({ai— ic— bc+ -)+{iab— 2bc— 2bc + —)-\-(ab)\xlh=3.
\ a a / D

/ ' 2 fc r'v 1
Whence, I 6a6—66 cH lx-A = S.

\ o / 6

.

Or, (3^i_3i^~)xgA = S.

Which may be transformed into

L. {iab— 'itbc-\-~)Jr{ab-^be)-Jf(^b)\x\h = E.

lu ^ * .,:,..'«»
'

'
Bat {d.6—2* c-f— I is the area d the top, when the prismoid becomes

a ffustrum of a pyramid. And («6) = axea of base, while {ab— 6 e) ^
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*

labx{ab—^bc-\ )\

the square root of the product, of the end areas.

Wherefore, the above expression, Ls merely the usual rule for the capoci*

ty of frustra of pyramids, or cones, expressed in Algebraic language.
Besides the applications we have above given, of the prismoidai formula

to the measure of solidity ; it may be employed by simply substituting lines

for surfaces, in the measurement of the superficies of triangles, parallelo-

grams and trapezoids.

For a triangle may be regarded as a rectangular pyramid, of- which one
side of the base equals zero.

A parallelogram, as a rectangular prism, without thickness.

And n trapezoid, as a wedge on a rectangular back, the side of which is

perpendicular to the direction of the edge, or in fact, the thickness of the

back = O.

The prolific formula, of which we have been treating, has also, some
other applications in mensuration, such as to determine the solidity of an
Hemisphere, a Sphere, a Spheroid, either oblate or prolate, a Paraboloid,

an Hyperboloid, and by a slight transformation, to calculate the snriaces of
several bodies. But as all these are foreign to the present purpose, the

writer does not propose to engage in their discussion.

Oldtown, Md., May 25/A, 1840.
,

Reduction of Tollt.—It will be seen by the advertisement of the super-

intendent of transportation of the Bahimore and Ohio railroad cornpanyi

that the charge for the transportation of flour from Harper's Ferry, Frede-

rick and alt points east of those places, has been materially reduced. From
Harper's Ferry the charge will hereafter be 25 cents per barrel, and from
Frederick and the Monocacv, the rate is reduced to 20 cents. We are hear-

tily gild that this mennure has been adopted, and we have no doubt that in

4ue time it will prove itself to be both wise and 'profitable.

CANADljIN CAMAI.S.

The two followiBg tables contain numerous details which will prove in-

teresting to our readers. They are from an official report for which, amoog^

other documents we tendered our thanks to the Hon. Mr. Woodbridge, U.

S. senator from Michigan, in a late number of the Jourtuit- The estimates

are in ' currency' or four dollars to the pound. They amount to nearly 6

millions of dollars but do not include the sums expended before the estab-

lishment of the board of works, about four millions of dollars, making the

total estimated cost nine millions for 88^ miles of canal, 59 locks and 537

feet lockage. This is about $100,000 per mile or more than the cost of

the Reading railway complete for a down trade of one million tons per an-

num besides up freight and passengers in both directions 'ad libitonL*

That is, the mere cost of these canals exceeds that of the Reading raihray

with a doable track, buildings, engines, cars, wharves, etc., etc., for a trade

about twice that of the Erie canal. We do not find a word of the revenue

' of the works in operation, the tolls charged and to be charged, or of the

mode in which these canals are to cheapen transportation. The difference

m dimensions are to as very enrions, there being no less than five diflereot
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widths at bottom and six at the sur&ce. The favorite dimensioDS for locks

are 200x45x9, though the locks 6i the Welland canal are only 150x264X

8i or in the latio of 10 to 23. Now the Welland canal receives the New
York trade as well as the Canada trade ; the former exceeds the latter in

amount ; all freight in both directions must go by the Welland, while the

river takes all the down freight from the St. Lawrence canals and the Ri-

deau competes for the up freight It appears therefore to us that the ratio

should be inverted, that is, that the St. Lawrence canals should at most equal

the Welland canal in dimensions of locks with a smaller channel to pass

the nearly empty boats going up. ^

We believe the toll to be 20 cents per barrel of pork or 91,40 per ton,

which would make the toll alone for 28 miles eqoal to 5 cents per ton per

mile, a high price for the total cost of transportation on a railway doing a

medium business. But great as is this charge and large the amount of pro-

duce passing the Welland canal, it will be long before it will have paid

expenses and interest, even without any new rival.

It will afford us great pleasure to publish any communications giving a

more favorable view of the prospects of these canals, for, in addition to their

obvious disadvantages of immense cost and northern position, we confess

that the comtnunications of our correspondent on the " Canals of Canada"

have not been without an influence which the case of the Beauharnois ca-

nal has not changed for the better. A statement of the income, expenditure,

rates of toll, of transportation and of speed on these canals would be very

acceptable. They are the only works of the kind in Europe or America,

and their success or failure must powerfully affect the prosperity of the

Province in general as well as the cause of public works there for vaaaj

years to come.

There is one circumstance to which much importance is attached in this

report : the low cost per cent of superintendence. This serves merely te

cloak the most extravagant expenditures and gross professional incapacity.

Suppose more competent men with twice the salary had executed better

works for one half the sum
; then the cost pit cent for superintendence

would have been four times as great though the public would have saved

nearly half the total expenditure.

A low rate of superintendence estimated on the cost may prove economy

in management ; it may also prove great extravagance, the employment of

cheap and incompieteot engineers or, admitting their capacity, it shows geor

erally that the work executed at the least cost per cent for superintendence

ejther requires less engineering or has been more or less neglected. For

Example, it is about as easy to stake out a canal 10x140 as one 4x40 like

the Erie canal though the difference in cost is nearly ten times. The whole

^

system of these government canals rests, however, so exclusively on the

*ad captandum" that it appears almost ungenerous to pull away this last

,
leg le& them to stand ^n. -^
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All these canals will be completed before the opening of the navigation

in the spring of 1846. »

Ther." are a great number of minor works which swell the total estima-

ted cost to £1,761,721, exclusive of large sums expended on the Welland,

Cornwall, Lachino, Chambly canals and perhaps some "minor works, which

in the aggngate must reach five millions of dollars. The total cost will

therefore be twelve millions of dollars as estimated, but if they are comple-

ted for fifttM-n millions the Province will be much more fortunate than the

State of New York has ever been smce the opening of the Erie canal.

WhctluT those works will soon or ever be completed is a question we do

not hnxinl an opinion on, but in any event we think the information con-

veyed in the tables will be generally acceptable to our readers.

(A considerable sura, about $260,000, is to be expended in deepening

lake St. Peter, between Mantreal and Quebec, but this will not affect the

western trade, for, should that ever become very important, the trans-ship-

mtnt will of course tiike place at Quebec, as it will only cost half as much

to run the light barges with their heavy cargoes to that port as to bring

heavy sea vessels to Montreal to load them.)

ALLAN'S MINERALOGY.

The derp cuttings and tunnels on the numerous public works of the pre-

sent day aflbrd the fairest opportunities for the study of mineralogy as well

as of geology. By means of the latter science we acquire a knowledge of

the peculiar earths or rocks likely to be encountered in certain localities,

and mineralogy teaches lis the chemical constituents of these substances.

In a general reconnoissance of a country such as ought to precede all ia-

strumi Mial examinations the general arrangement of the strata is the great

conaideraiion ; but when the construction is to be commenced, the properties

of the various earths to be removed and of the stones to be used in building

must attract the attention of the engineer. In these importent investiga-

tions he will be materjally aided by the very valuable edition of Phillips'

Mineralogy, edited by Francis Alger, Esq., a scientific gentleman of Boston

and lately published in this city. This is not one of those re-publicationa

to which the American editor contributes only the sanction (!) of his name in

large capitals on the title page ; but it is just what it professes to be, the best

English elementary treatise on mineralogy with the latest European addi-

tions to the science as well as the numerous and very valuable contributions

of the extensive geological surveys which do honor to the States by which

they have been authorized. The publishers say :

" Phillips's Mineralogy has proved the most popular treatise on the sci-

ence ever published in Great Briuin. Prof Brande, of the Royal Institu-

tion, London, thus speaks of it ' One of the most useful practical works
on mineralogy, and, in our language at least, the most available for the use

of the student, is Mr. Allan's edition of the elementary treatise by the late

Mr. Wm. Phillips.' Its circulation in this country has also beeu very ex-

tensive. The present edition comprises three hundred more pages, and one
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hundred more figures of crystals, and about one hundred and fifty more spe

cies and important varieties, than are contained in Allan's edition. Not
withstanding these additions, the price of the book is con-siderably less than

Allan's, or any other recent treatise on the subject

" For the convenience of those who may wish to arrange their cabinets

on a chemical system, several hurtdred extra copies of the formulas have

been struck ofl[", and will be sold at the cost of priming. These can be con-

veniently cut apart and pasted upon the specimens.

" We would add, that this work has been approved by Prof. Webster,

and adopted by him as a text book in Harvard college ; the splendid cabi-

net in that institution, having recently been re-arranged by him, in accord-

ance with the same system."

, THE LONDON AND BIRMINGHAM RAILKOAD,

Is 119 miles in length. It cost £6,002,452, or thirty millions of dolbrs.

It is well managed. The expenses, proportioned to the receipts are only

32 per cent with a mixed traffic of passengers and freight The receipt

from the former, proportioned to the latter is as three to one.

The receipts for 1842 were - - £809.247
« 1843 «... 818.522

Six months 1844 " - - - 406,768

These receipts average £813,000 per annum for 3 years and are double

the amount received per annum in this State, for tolls on all our ennuis, of

six times the length of this road. The original cost of these canals, were

not half the cost—a little over one third—of this road of 119 mihs.

This road contends successfully with a canal (the Junction) that runs side

by side with it The receipts and value of the canal has fallen off full 50

per cent while the railway stock is £225 for 100 paid, and divides regular-

ly ten per cent per annum.

The British government allow this road £14,700 per annum, or at the

rate of $600 per mile per annum, for her penny mail which now nets the

government 93,000,000 per annum. J. E. B.

NEW PROFELLER. '

A friend and frequent contributor obliges us with the following particu-

lars of the mode of construction and performance of Aldrich's vertical sub-

merged paddle wheel.

" We were indebted to the proprietors of the Atlantic Works for a pleas-

ant excursion dovm the bay, on an experimental trip, in the Orion, a vessel

of 150 feet between extreme points, 140 feet keel, 25 feet beam and 10 feet

hold, 350 tona
" Messrs Allaire and Aldrich who accompanied us, stated that the fonp

of the vessel was not such as they would have desired for the engine, for

speed, and they were limited as to space, to make her an eflfective .freight-

carrying vessel. The owners of the hull selected their model, and if the

small vertical wheel did not work, it was to be taken out with the engine,

and the loss was to fall on these enterprising mechanics. It is therefore grat-

ifying to record that this essay was perfectly successful, taking into view the

(act that everything was new. The boiler generated foam faster than steam,

which, forcing itself into the cylinders, caused us to stop several times, to



u

New Propeller, 336

blow off water. This defect we beliere is common with new boilers. It

was difficult to keep up, from this cause, 30 to 40 revolutions. To give

full effect to the wheels, it is desirable, and they can Ix^ade to revolve from

55 to 60 limes to the minute.

" To qive you some idea of our speed and the distance run, I would s'ate

;
that wo lift tile Atlantic Works at 11, A. M., with Mr. Henderson, pilotj

and run down tht; bay and past the Hook to ' south the Cedars,' a distance

of 25 miles, the tide favoring ns, but with a.strong wind against us. On
' our return, we marked the time from Fort Hamilton up to the Dry Dock
wharf, opposite which we arrived at 4.20 P. M , making 12 miles in the

Jiour. The average of the above is ten miles, with a two mile current, if

we lake off 45 minutes for stops, to blow off the waterin the cylinders, and
to get iip fires of anthracite coal.

" The wheels are made water tight, of boiler iron, seven feet five inches

dwmeter, twenty inches wide. On the species of drum are placed iron

buckets, 14 inches deep, thus making the whole wheel but 9 feet 9 inches,

to prr'pel a vessel of 350 tons. One of the great merits claimed for thi»

wheel is, that it is placed within the frame of the vessel, in a species of wa-
ter-tiglii bunker, and is no impediment, except the revolving motion of this

small wheel, when thrown out of gear.
*' The whole apparatus is placed in a space of about 22 feet square. The

boiler is 18 feet long by 6 feet diameter. There are ti^^o cylinders, 20 in-

ches in diajTiPter, \yith a thirty inch stroke, one on each side of the boiler

acting directly on the crank.
'• it was the wonder of all on board, when the steam was once raised to

42 revolutions, to notice her performance."

The engine and paddle wheels were from the well known establishment

of Mr. Allaire. One of the advantages of this wheel is that it may be

made so as just to float without bearing on the boxes. The present wheels

bear on the upper box. It will be distinctly seen that the friction is reduced

to a minimum when working, and, when sailing, with the wheels out ol

gear, the retardation must be very small—insignificant as compared witii

the ordinary paddle wheel or Ericsson's propellers. The breadth of beaia

is hot increased
;
this is a great consideration with sea-going yessels as well

a.^ with canal boats, unless the vertical wheels work too near the bottom to

be applicable to the latter.

The Allaire works are very extensive and are to be considerably increas-

ed. They employ above 200 men and do all the work connected with steam

engines and other heavy machinery within themselves. It is on such es-

tablishments that we must rely for steam ships to extend our commerce id

peace and to defetid our harbors in war. It is of the want of such establishr

ments in France that the Prince de Joinville complains so loudly and with-

out which he very properly concludes, that rivalry with England either in

peace or in war is impracticable. A very slight inspection of the Allaire

Works will convince any one of the expense, skill and method necessary in

such concerns and of the difliculty attending their establishment in the first

place. Luckily this country now boasts many such, considerably in ad-

Tance of other nations—England of course excepted—both as regards skill

and capacity. We give in this number an example of quick work in £ng>
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by canals and teams have bern reduced, since the infroduction of railroads.

This great improvement has enabled the Britisli .gT)vernment to introduce

the penny postage system, with a nett profit of $3,000,000 per annum, rap-

idly increasing.

|£^ Will the government of the United States profit by this example

and serure in time, the right to use the several State incorporations, on equi-

table terms, compared with the service they can render the government.

J. E. B.

Mr. C. Williams, "a farmer of old Suffield, Mass.," has published a

very sensible letter on the Massiichusetts and Vermont railroad, in which

he draws attention to the saving which would result from connectiug Brat-

tleboro' with Boston via Springfield and the Western railroad in place of

extending the Fitchburg road to that village. He bays:

" It may be well, for a moment, before it is concluded that the valley road

is an ohJ<T,t without inducement, and to be abandoned for the sake of a con-

nection with the Massachusetts and Vermont road, by means of a branch

road, to count the cost of th'^ two » nterprizes, and the comparative prob.nbil-

ities of their completion. The Northampton and Springfield road may be

practically considt'r«.-d as completed. The distance from Northampton ^
.Greenfield by railroad line is 18j mile?, of which eleven miles are straight

over a s;mdy pl;iin, where the deepest cut will not be more than eight, and

the heaviest filliriir twelve foet. The rest of the line has but little curvature

and is very feasible. The estimated cost of the road with a T rail of fifty

eight pounds to the yard is 9275,000, and the road can be completed in one

season.
" The distance from Greenfield to Brattkboro' is 19 miles, and the cost

of a railroad cannot exceed' $20,000 per mile, or about $380,000 for tie

whole distance.

"Thus it anppnrs that the cost of connecting Greenfield with Boston by
the Western inilroad, will be $"275,000 apd of connecting Brattieboro*

$655,000 ; the distance from Brattleboro' to Boston by Springfield, beings

164 miles.
'

The cost of connecting Brattleboro' and Greenfield with Boston, by
means of the Massachusetts and Vermont railroad, will be according to the

estimate, bv way of Northfield, $1,656,^3, to which add the cost of a
branch to CJreenfield, $222,000, and we obtain the cost of uniting thete

towns with Boston, $1,877,303. Distance from Brattleboro' to Boston by
the Fitchburg railroad, via Northfield, is 117 miles. Outlay necessary-to

save the distnnce of 37 miles upon a railroad, \Vhich may be run in less

than two hours, $1,222,303.

WOODEN RAILWAYS FOR IRELAND.

The late ela^borate -eport of the Irish railway commissioners of 1838
has no doubt elicited many plans for applying and supporting an economi-

cal system of intercommunication by railroad in Ireland. Among the most
deserving of attention of these is one contained in a letter recently addressed
to the Irish railway committee of the house of commons by Mr. Bridges,

in which that gwjtleman applies himself with muc^ practical knowledge of

the subject, to |^rovc that a system of wooden tramways, equally expeditious

and more safe, more durable, and conisdeiably more economical than the

iron railway, might at once be introduced into Ireland, to the mutual benefit

%
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of the English, Scotch, and Irish capitalist, merchant and laborer. In con-

veying to our readers a notion of this plan we shall avail ourselves of por-

tions of Mr. Bridge's letter, and thus describe its details:

"The rails, or rather trams of 7 to 8 inches scantlini;^, are indurated and

Erotectfd against the ordinary destructive :igf ncio of fire, rot, and insects,

y a very philosophical process, to wit, the injection, by succtssire exhaus-

tion and pressure, of two solutions, mineral and alkaline, which, by decom-*

position, transmute the timber into a new and incorruptible substance. Th(se
trams are laid down on the principle of the 'double way' of the ancient

tramro;i(ls>, which is also the modern principle of the Great Western rail-

way
; that is to say, they are let into wooden transverse gleeperf, and secu-

red thereon by wedgifs, forming one greaLjrame of longitudinal and cross

sleepers, on the level surface of the grounai The tires of the wheels are

perfectly flat, and befbre and behind each carriage two guide wheels (the

Prosser guide wheels) are fixed at an an<.'le of 45 degrees," revolting upon
independent axles

; a deep groove in their circumference embraces the upper
and inner edge of the trams, and the friction Ining thus thrown upon the

oblique axle, the carriages are guided with perfect saltiv, and without any
perceptible abrasion of the rails. The friction and oscillation, and general

wear and tear involved in the use of the conical lire and the fl.mgt', are thus

obviated
; and the ffiction of attrition is converted into a friction of rolatioo.

All the wheels, mpreover, are on separate axl«s, so that in a curive, the in-

ner and outer wheels adapt themselves necessarily to each sinuosity
; on the

present system of common axles, the outer wheel revolves whilei the inner

one is dragged along upon a curve. Upon a level, tlpeiiment has proved

that one-fourth less power is rfxpiired to move on rqiial weight upon a rail-

way of this construction than upoa the flanged wheel carriage of an iron

rail
;

at the sameiime, the bite of the wood affords a greater power of a»-

cending gradientti|>«Mi the bevel wheels give the facility of trav*»rsing the

sharpest curves. ^A machine of seven tons ran tiius mount and dtsc^nd

gradients of less than 1 in 20, and traverse curves of 500 fe« t raoius at the

rate of 25 miles an hour. On the one hand, the durability is attested by

the fact that wood properly prepared has recovered the deflexion occasioned

by the pressure of 140 tons upon a segment of an iron wheel three inches

in the lire, and that an experimental traffic fquivalent to seven years of an

ordinary line did not obliterate the sawmarLs upon the wooden trains, which

on the contrary actually polished the bevelled surface of the puide wheels.

While the guide wheeHs equally applicable to the ordinary iron railway, a

peculiar advantage, besides that of p'rimary economy, in the use of the pre-

pared longitudinal beams, is to be found in the action of the deliquescent salts

which entre into their preservative composition, and which efTeciually pre-

vent slipperiness from frost, and from the opposite extreme of intense sum-

mer heat

" The superiority of longitudinal sleepers over stone blocks and chairs, is

demonstrated by thesuccessful experiment of the Great Western railway
;

and the rationale of such a mode, and its peculiar adaptation to the circum-

stances of Ireland, in spite of the abundant stone cf that country, are well

exhibited by Mr. Vignoles, in the appendix to the Irish railway report, fap-

pendix A* No. 1.) The rigidity and the vis inertiae of stone supports, in-

deed, may be held to be one ampng the many causes in operation which in-

duce such a fearfully rapid wear and tear upon some of the existing railways.

" The comparative paving in the mere superstructure of wooden and iron

xailways may be thus tabularly exhibited

:
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Wooden Rail. I Iron Rail.

B280 cubic feet, 2s. ptr ft., 528 With rails 60 lbs. to the yard

Pavnizinrr, 62 8| it will cost for rails, chairs,

W.'-dges, labor and carriage, 300 Oj bolts, etc., - 2400
Contingpncits, 240 0| Labor and carriage, 300
3620 sleepers, at 3i. 6i., 616 * OjContingencies, 240

£1745~8 3520 sleepers, at 3s. 6d. 616

I £3556
Balance in favor of wood in supersuructure alone, £1809 '12s.

" Biai>les this, there will be at least one-fourth less cutting, and a contin-

uous s;iving in wear and tear of machinery, carriages, etc., which may be

two thirds Iiss in weight, with equal tractive power. But the immense sa-

viug in construction, in superstructure, earthworks, embankments, masonry

and purchase of land, is even of less importance than the immense moral

and social advantage which the system involves, of connecting townl and
viili<<.'«'a in all directions, which the present mode altogether excludts from
the beiufils of more rapid intercommunication. On the present system, a
saving in the expense of embankments, necessarily involves an additional

cost of working. A better illustration of this cannot be found than in a
comparison of the two surveys of Sir John Macneill, in his valuable report

on the North Irish line (report, appendix. No. 4.) There are scarcely any
graiiii rits or curves in the Irish railway report, which need be avoided by^
thp guide whtei system of wooden railways. By such a system, a line

from Shrewsbury through \Vai<s, to Port Dynllaen, even more direct than

that suggested by the commissioners, might, in the first place, be thus con-

structed for less than one million sterling, bringing Dublin within 12 hours
of London

;
and thereafter the Irish metropolis might be brought into rapid

cominunic.tiion with every town in Ireland, at an average cost of £4000, or

£5000 per mile.

" To sum up the benefits to be anticipated from the adoption of the new
system.

" First, as regards the details of expenditure:

" Tunnel?, deep cuttings, embankments, and bridges will, in most cases,

be entirely obviated, seeing that gradients of 1 in 20, and curves of 500 fL

radius, may be readily surmounted at a speed of 25 or 30 miles per hour:

the purchase of land is reduced in amount; the material is greatly chea{)er

than iron : engines and carriages may be reduced to one-third of the usual

weight, with greater tractive power ; the annual wear and tear is also re-

duced, and as the rails are laid down on the existing face of the country, no
disfigurement of the ground is necessary upon private estates, which are or-

dinarily deteriorated to an extent for which no amount of compensation can
Be an adequate equivalent ; and, at the same time, as a necessary conse-

quence, the crossings from one part of an estate to another may be main-
tained in every direction. It is to be noted particularly that the system in-

volves no central rail, or indeed any complexity to preclude its adoptio^^
existing iron railways. 'TK

"Second, as regards the public interest:

" Safety is insured by the use of the guide-wheels, which, being adapted

to the upper and mner edge of the rail, and attached at an angle of 45 de-

grees, preclude the possibility of an Overturn, while, by their peculiar con-

struction, scarcely coming into play except when a great centrifu^l influ-

ence arises, there is no calculable amount of abrasive action on the tram.

" Cheapness of transit to all classes, is of coarse induced by the redde-
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tion of primary expenditure; and pase and comfort are in an «minent de-

e gre« secured by the avoidance of those ciiuse? of oscillation which aje in-

volved in the use of the conical tire on the iron system.

(We do. not pledge ourselves to the absolute correctness of the statistics

of the above phin: but we thought the subject of so interesting a nature as

to warrant us in laying it before our reaelers.)

" An tixperiuient to test the adaptation of the guide'-wheels to iron rail-

ways has just been made upon tlie llayle line, and lias completely succtied-

ed. The groove of the guide-wheels was reduced 8o as to pass over the

chairs in which the iron r:ii!s arc fixtd. A lnuded truck fitted with guide-

wheels, and divested of the flanges on the bearing wheels, was propelh-d

with a fourth less power than one tx|u:»l]y laden, but with the common
flang^'wheels

;
pi'ovini,' thnt nn engine can take a train of carriages fitted

with the Prosser wheels one-fourlh heavier than with tiie flan gie-w heels now
in use. Moreover, llie oscillation, when coing at full speed, was found to

be almost insensible. This wilt produce a corresponding saving in the

wear and tear of carriages and engines, as well as aiM gr»-atly to" the dura-

tion of the rails
; and iJie adoption of the jjuide wheels lo existing or pro-

jected iion railways is worih the attention of those engineers who are un-

willing to adopt the wood»-n rail till it has been r;illv tested by practice on
y the lines that have determined to niak^" use of it."

—

English paper.

HARKlSnURU AND LANUA!?TEa UAILROAD.

We have the report of this company dated September 6, 1&14, giving a

detailed acconnt of the stale of their afTairs. We extract the following state-

ment of the business and cost of working the road. It will be seen that the

repairs of the track laid with the heavy rail were only $6838 per mile, an

amount unprecedented ly low, but of which no explanation is given.

" The whole revenue of the fiscal year is as follows :

From passengers, - - l^'il^JiSO 40
" freight, .... 1H.007 17
« mails, .... 5,400 00
" rents, - - - - - 170 12
" sale of old materials, - - 123 01—$78,891 35

" The expenses proper of the road and company may be condensed from

the statements of the treasurer and sup<^rintendtnt, as follows, viz:

1. Maintenance of way and expenses of real estate and fixtures, $8,094 47

2. Locomotive power, ..... 15,165 88
3. Cars, -..-..- 3,502 42

- 4. Carrying mails to post offices, removing snow from track,

damages for killing cattle, .... 579 28
5. Insurance, taxes, attorneys' fees and legal experwcs, 405 48
6. Salaries of superintendent, clerk, collrclors and conductors, 2,721 68
7. Salaries of president and secretary, and travelling expenses

of hoard and officers, - ^ ^
.... 2,163 24

8. Office rent, office expenses, postages. - - -
i

406 07
9. Printing, stationery, engraving bonds and sundries, ' • 369 64

i^627 96
" The interest upon the company's debts, if they were all funded, would

be per annum, ..... $35,200 00
"The ipiles travelled by passengers are 1,446,316, being equivaient to

40,147 through passengers.
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The revenue from passengers is $53,639 40, equal to 81 '34 on an av-

erage for each through passenger, or 3 .^Jj, cents per mile.

" The number of passenger and baggnge carried over the road, (reduced

to four wheeled cars) is 58^, equal to 209,520 miles, and the average num-
ber of passengers to four wheels, is 6 79.

The whole eastward freight in Iba., is - - - 23.219,021

The whole westward freight in lbs., is - - - iK,269,944

Total eastward and westward, - - - 35,487,965

The eastward tolls amounted to, t • - - $9,944 79

The westward tolls amounted to, ... 8,122 38

Total eastward and westward, .... $ls,067 17

The number of freight cars cleared, is - •-'". g.'fiG^

The miles run by freight c*r« ft»^* ' - - - 259|291

The equivalent number of through cars, - - - 7,203

The average load per car in lbs., - - - 3,942

The average receipt per car in dollars, - - - t!2 01

The average receipt for each through car, - - 2 51

The average receipt for each mile run by freight cars 6 1^ cents.

" The maintenance of way and expenses of real estate and fixtures have

cost II ,Vr ceflts for each rnile run by locomotive engines.
" The locomotive power, which includes repairs of engines and tenders

;

fuel for locomotives and machine shops ; oil, cotton waste and raps ; wages

of enginen>en and firemen
;
wages of laborers engaged in pumping water

for engjnes, tending switches, sawing wood, watching bridges and depots,

amounts to 20,''/„ cents per mile, run by locomotives.

" The whole expenses proper of the road and company, amount to 46 p^^
cents per mile run by locomotives, almost exactly the same as last year.

" The jxpenscs of the passenger and baggage cars have been unusually

heavy ;
the stock having been greatly improved in condition during the past

year. The distance run by our cars has been increased 60 percent, in con-

«equf'nce of the arrangements with the Eagle line ; it is equal to 313.500
miles run by 4 wheeled cars. This item, exclusive of oil, which is found

by the Eagle line, costs 1 ,^j,^„ cents for each mile run by 4 wheels.
" The greatest distance run by one engine, is by the Charles B.

Penrose, being in miles, ..... 19,836
The least distance is by the Flying Dutchman, - - . 2,664
The whole distance run by all the engines, ... 72,433

" This is divided as follows, viz :

Engines without cars, ..... 1,080
Passenger trains exclusively, - - - - 33,696
Freight trains exclusively, - . . . . 18,193

Mixed trains, carrying freight and passengers, - - 18,864
Trains carrying road materials, - - - - 600

Total, ... . . . 72,438
" Tho average cost per mile of the repairs of 18 miles of iron track, be-

twfeen Dillerville and Elizabeihtown, including roadway, bridges, and su-

perstructure, labor and materials, is - - -
.

8>68 38
" The average cost per mile of the repairs of 18 miles of flat bar track,

betwei n Elizabethtown and Harriaburg, including roadway, bridges and
superstructure, labor and materials, is - - • 8856,'^

*' It appears from this that the repairs of the plate rail track cost per
mile more than five limes as much as those of the track laid wjUi the H
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rail ; without taking into consideration the wear and tear of engines and
cars, the loss of time and the reduced loads which can be transported over

the former. Thrae items amount in the aggregate to vastly more than the

interest on the cost of a good track on the remaining half of the road. The
board look forward confidently to the early construction of this important

improvement, which will enable the company to increase their freight busi-

ness very materially, and will add greatly to the comfort and convenience

of travellers. We do not now press its consideration, because we deem ail

matters of minor importance to the great measures which we have so much
at heart, and which we again earnestly urge upon the stockholders, viz. the

funding or redemption of the floating debt, and the cancellation of the as-

•ignment When these obstacles are removed, the construction of a new
track between Elizabeihtown and Harrisburg will be of easy accomplish-

ment, and will follow as a matter of course.

Edwa&d Muxer, President

We give also, the statement of the numerous items included in the ex-

penses of the year as per account of the superintendent.

1. Repairs of 18 miles of track, between Dillerville and Eliz-

abeihtown, including roadway, bridges and superstructure,

labor and materials, .....
2. Repairs of 18 miles wooden track, between Elizabeihtown

and Harrisburg, including above items,

3. Repairs and improvements of depots, machine shops, ware-

houses, water stations and weigh scales,

4. Repairs of locomotive engines and tenders,

5. Repairs of passenger and baggage cars,

6. Wood—fuel for locomotives,

7. Coal—fuel for stationary engine and machine shops, -

8. Oil, cotton waste and rags, . . .
•

9. Wages of engiuemen and flrem* n, -

10. Wages of laborers engaged in pumping water, tending

switches, sawing wood, and waichnu n, ...
11. Carrying mails to post ofiicts, -

12. Removing snow from track, ....
13. Insurance on Harrisburg property,

14. Attorney's fees and legal expenses,

15. Printing and stationery, ....
16. Salary of superintendent, . . . -

17. D. Lap.«!ley, trustee, hire of engines and cam,

18. Old debts—incurred prior to assignment,

19. Damages for killing cattle,

20. Taxes, ......
21. Salaries of collectors, conductors and clerk,

22. Sundries, ......
23. Balance of check rolls of prior year,

Total disbursements, etc. - - - - 933,209 77
Corresponding with trustees' statement.

BALTIMORE AND OHIO KAdLEOAD.
'

We have the eighteenth annual report of this company. It commences

with tl^ aflairs of tke " main stem," then follows the Branch to Wasbmg-

tOD, and thirdly it discusses the difficulties to be overcome in carrying the

$1,230 80
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road to the Ohio river. It is accompanied by important tables £ind in aa

appendix are given the answers of the company to questions put by the le-

gislature as to the lowest rates of transportation during the last winter, and

which were published at that time in the JouttuU.

The two first parts will be given entire or nearly so in our next number

as no remarks of ours could do justice to them, but as the continuation of

the line to the Ohio necessarily involves much local detail of routes of little

interest to the profession generally, we give a few extracts.

" The board have to regret that the obstacles which, since 1842, have re-

tarded the further^xtension of the railroad continue to operate
;
and have

prevmled any efficient progress in the actual prosecution of the work, be-

yond Cumberland, tdwards thte Ohio river.

" The board continue to regard the extension of the road to that point, as

the plaramount object not only of their duty, but of the authorities of the

State and city, and of those public spirited individuals by whom the enter-

prize was originally projected, and has been subsequently fostered. They
cannot doubt that it will be so regarded by all who desire the ultimate pros-

perity of the city of Baltimore, the welfare of the State at large, or thej)re-

sej'vation t)f the large amount of capital which has already been expended.

Although upon a just interpretation of the various acts constituting the

Maryland charter, the right of the company to extend the road within this

State, may still exist; and although it is quite feasable to extend it to the

Ohio river, without using any more of the territory of this State, the exten-

sion could not be made without further permission from the State of Vir-

ginia, or that of Pennsylvania ; and, even in Maryland some additional

modifications of the charter might be desirable.

The original charter by Pennsylvania, as early as 1828, required as a
condition of the grant, in case the railroad should not terminate on the Ohio
river in the vicmity of Pittsburg, that the company should, at the same
time, construct a lateral road so as to connect that city with the main line.

The time allowed by this act expired in the year 1838, and although in the

year -1839 the legislature renewed the grant, it did so upon new conditions *•

m favor of the Pennsylvania trade, v^hich, after full investigation, it was
deemed inexpedient to accept Nor is it probable that these restrictions will

be relaxed, unless the company would conseofTo abandon any other point

on the Ohio river, and to terminate the r<l>ad at the city of Pittsburg ; or at

BrovnnsvilU on the Monongahela river.

The charter by the State of Virginia, passed in 1827, granted, within

that State, most of the privileges conferred by the Maryland law ; and al-

lowed the road to strike the Ohio river at any point not lower than the Lit-

tle Kenhawa : but, in a subsequent act, passed in April 1838, renewing the

grant for a longer period, the company was requiroi to construct^^he rail-

road to the city of Wheeling. This law also authorized a subscription by
the State of Virginia to the stock of the company of one million of dollars

and a like sum by tb^ city of Wheeling.
" Until recently, the construction of the road from Cumberland to Wheel-

ing, without using part of the territory of Pennsylvania, was deemed, by
those supposed to be best acquainted with the subject, altogether impractica-

ble; and it is not unreasonable to conclude that this impression, after' the act

of Virginia of 1838, limiting the termination of the road to Wheeling, had
a material influence in imposing the onerous conditions of the Pennsylvania

law, passed in the following year.



344 Baltimore and Ohio Railroad.

" The act of the State of Virginia of "April 1838, also contained a limi-

tation in point of time, and contemplated the completion of the road on or

before the 4th of July 1843.
" The stockholders are already acquainted with the obstacles arising out

of the condition of the money concerns of the country, and the consequent

derangcmt-nt in bu5iness of all kinds^which rendered it absolutely unpossi-

ble to finish the road, at least without numerous sacrifices, within the period-

mentioned in the Virginia law.
" It has therefore become necessary, prior to any resumption of the work,

to obtain from the State of Virginia some further time, within which the

board may be enabled to use the privileges granted by t^e charier of 1827.
" Under those circumstances, the board directed their attention to the ad*

vantage of a more southern termination of the road, than that contemplated

by the Virginia act of 1838.

"Accordingly, in the summer of 1843, they directed a particular recon-

noisance, by the chief engineer, of the country between the Potomac and

J., Ohio rivers, at various poinw upon the latter b*;twcen Wheeling and Par-

kersburg, in order to ascertain the facilities of extending the railroad through

Maryland and Virginia, and through Virginia alone, without touching

Pednsylvania : and also to ascertain the most practicable and advantageous

connections with the trade of the State of Ohio, and, through it, of the Wes-
tern States in general.

" Tlte general result of the reconnoisance has ^satisfactorily shown the

practicability of constructing the railroad through the States of Maryland
and Virginia, without passmg into Pennsylvania, or through the Stale of
Virginia alone, (avoiding both Pennsylvania and Maryland,) by various ad-

vantageous routes from several points on the Potomac at and west of ihe

Both Branch, to sundry points upon the Ohio river, between Wheeling and
the mouth ot the Little Kcnhawa.

" All the routes embraced by this reconnoisance, through Maryland and
Virginia have three principal terminating points upon the Ohio river, name-
ly : the mouth of Fishing creek, the mouth of Middle island creek, and the

._i, mouth of Little Kenhawa at Parkersburg. ^

"By extending the road along the Ohio river, any other intermediate

point within the above range, such as SisUrvilie and MarUtlOj might, if de-

sirable, be made the terminus.
" These routes might commence either at Cumberland, or at the crossing

of the north branch of the Potomac, six miles below." • • •

" It has been observed that the chief object of the iritroduction of raihvays

was the transit of merchandizje : and, although in the course of tlieir ope-

rations it has become apparentlihnt passenger travelling will be the businen
of greatest value, the original design has lost none of its positive importance.

On the contrary, the successful application of locomotive power, to the trans-

portation of merchandize and heavy burthen, has satisfactorily shown the

adaptation of proper lines of railways to all the purposes of commerce.
Recent improvements in the construction of the ways ; in the locomotive

power and in the cars and other machinery
;
greater economy in the cost

of transportation, added to the steadiness and uniformity of their operations

in all seasons of the year, and to the increajt^ velocity easily maintained

without injury to the way, have salisftictorily shown, both in the United

States and in Europe, that railways, particularly those of jgreat length, may
be profitably employed as thoroughfares both for passengers and burthen.

On both sides of the Atlantic they are universally used for both purposes,

and are to a great extent becoming preferred lines of communication.



Boston and its Railroads.

"Within the last twelve years little if any capital has been employed la

the c/pnstruction of canals, either in this country or in Europe, excpt per-

haps where necessary lo avoid obstructions in navigating rivers, or to unite

navigable waters for the purposes of a continuous navigation ; while during

the last twenty years, in constructing and perfecting a sj'^stem of railways,

an expenditure has been incurred, equal to, if not exceeding the cost of all

the canals existing in both countries.

" In England, railways have been long in use, in connection with the most

eilensive collierits
;
and as a part of the works of the Delaware and Hud-

son coal company in New York, a railway is employed with decided ad-

vantage for the transportation of their heavy burthen."

We are sorry to be able to show the board in error in one of their posi-

tions ;
" within the last twelve years" the State bf New York has sprnt 20

millions on canals and, adding the sums spent in that time in Ohio, Indiana,

Illinois, Pennsylvania, Maryland, Virginia and Canada on canals also, we

shall have a total expenditure of fifty millions, worse than thrown into the

Atlantic—spent on monuments of folly and corruption. This large sum
has been laid out in the most efficient way conceivable to prevent the under-

taking of other works— it is in fact an anti-iinprovement fund of the most

formidable character. To it we are indebted for the wretched restrictions

imposed on the people of this State, who are not only subject to a direct tax

of 1700,000 per annum to support the canals and meek their liabilities, but

are also debarred from the use of railways for the transportation of freight.

Foi the pitiful act of last winter allowing them to carry freight during the

Bospfnsioi^ of navigation, but paying canal tolls, is little better than an in-

sult to the comoinnity. But little belter is the conduct of the legislatures of

New Jersey and Maryland in taxing passengers on railways. The Bajti-

morf and Ohio company are unable to reduce their rates of fare between^

Baltimore and Washington because the State receives 20 per cent, of the a

fere, and the consequence is that numerous lines of stages are in successful

operation and great numbers of passengers are induced to take the steam-

boats of the Chesapeake. Fancy for a moment a tax of 20 per cent—say

40 cents—on each passenger travelling on the Hudson !

For a long time the great difficulty was to raise the means for carrying

the railway to the westward; now the obstacles which oppose its progress

re those raised by the legislatures of the States of Virginia, Pennsylvania .

and Maryland.

A careful perusal of these reports will convince most persons, that all

we require in this country, to secure the construction of all really useful

communications is to be " let alone."

.; BOSTON AND ITS RAILROADS.

Who that has visited Boston and lyitnessed the enterprize of its inhabit-

ants, the public spirit of its men of business, and the rapid increase of its

public works, does not see the giant strides with which it is overhauling its

proud sisters, New York and Philadelphia? Though by no means the

fiist city to embark in the construction of railroads for the purpose of open-
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ing a more rapid and easvyommunication with the mterioT and distant parts

of the country, yet she is iiow by far the best accommodated wifh thes^^iMe

and money-saving machines, of any city in the Union. There aie at this time

no less than six distinct railroads, radiating from Boston into five different

States ; and several of these roads have branches to important manufactur-

ing town or shipping ports, whose centre of business is Boston. There is

at this time near twelve hundred miles of connected railroads terminating

in Boston; and they are siiil extending the main lines, and increasing the

number of branches, in various directions, to other impoi;itant towns, so as to

insure a steady, rapid and permanent increase of the business and therefore

of the population and wealth of Boston.

We were dilighted when attending the convention of citizens of Massa-

chusetts, Vermont and New Hampshire, at the Tremont Temple in Septem-

ber la^t, to observe the spirit of the Boston capitalists in relation to the ex-

tension of the Fitchburg railroad northward to Vermont and Canada ; and

especially with the noble liberality of the president of that convention, who
said that " on reading the report of the Engineer" who surveyed the route

from Fitchburg to Brattleboro', " he felt it to be hia duty to the the buKiness

men of Boston, to subscribe ten Mt^ujaru^ dollars towards building the road?'

Who ever heard a New York capitalist speak of promoting public works

as "
ffl duty to the business men" of New York ? Echo answers, who ?

The best—the true spirit pervaded the Boston merchants on that occasion,

and fifty men were appointed to present subscription papers to the merchants

and business men for their quota of the $1,000,000 to complete the capital

required to buiM the road to Brattleboro' ; and of their success in obtaining

it in due time there was not a reasonable doubt, notwithstanding about $!,•

600,000, had already been subscribed in Boston since January last, to other

railroads, branching from those already constructed and terminating iA Boc-

tun. It is true that, in thus opening their numerous avenues into the interi-

or and to distant parts, they are promoting their own permanent interest by

the rapid increase of business, and consequently the value of real estate
;

and therefore it may be said that they are entitled to no credit for their liber-

ality—that may possibly be so—yet they are entitled to much credit and we
wish we could say the same of the citizens of New York—for their tag*-

city in making the discovery—and of profiting by it.

EASTE&N RAILBOAD.

This road consists of three distinct corporations
; one in Massachuaetti,

one in New Hampshire and one in Maine. Its entire length is 106 miles,

and its cost $3,788,218 IT

The management of the whole line being in one company, or rather two

companies, having the same man, D. A. Neal, Esq., of Salem, for president

of each, there is no jarring of interest, but all things appear to be well man-

aged. They divided 0^ per cent, in 1843, and judging from what we saw

and learned in passing over it, and from the monthly reports of basiaess
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thb year to 1st July, the net profits will exceed 8 per cent. The number

of tickets sold per day is about 1500 and the average price less than 55 cents

each which shows that a very large part of the travel is Way travel. Du-

ring the past winter several thousand cords of wood were brought over this

road from Maine to Boston at $2 a cord, thus demonstrating in a convincing

manner the value of railroads, not only to large cities biit also to those who

have anything to send to market—even wood.

The machinery and cars on this road are of a superior order and the con-

ductors attentive and affable. The road is in tolerably good condition ; the

rail is of the T jwttern, supported by cast iron chairs of peculiar construc-

tion, being much higher than those in general use, designed to aid m keep-

ing ihe track free from snow.

When this road was commenced, the majority of the inhabitants of Salem

doubted its being a good investment of capital, and some even proposed, as

we were informed, after it was fairly commenced, to abandon it. Yet now,

notwithstanding a rival road, the Boston and Maine road, through Andover,

Dover and Exeter to Portland, or to North Berwick where it unites with

this road, it is esteemed a good investment, and the people are actually talk-

ing of another railroad from Salem to Boston, intermediate between this and

the north road through Andover ; thus showing in the most conclusive man-

ner that railroads above all other modes of communication, create their own
business.

An effort will soon be, if it has not already been made, to extend this road

on to Brunswick and Bangor, thereby opening a more easy communication

between Boston and the interior of Maine. This is a measure certain to be

carried into effect, and at an early day.

The following extract from the report of the directors in July last, will

how the estimation in which the stock is held by those who know its value.

*' To meet the increased and increasing traffic, six new merchandize cars

have been put on the road, and one of the heavy engines so altered as to be

beUer adapted to the rails, and a part of the cost has been carried to con-

struction account. A new engine of great power has recently been receiv-

ed and is now on trial, and a new passenger car will shortly be placed on
«^ the track, the bill of which, about 98i,500, when paid, will be carried to the

same account, and will it is btlieved be all the additional working apparatus

that is required for our present business.

"The 1950 new shares held by the company, as per last years report,

were disposed of shortly after the annual meeting, at par."
1

BOSTON AND MAINE RAILROAD.

This road embodies more distinct interests than almost any other road of

equal length. The distance from Boston to Portland by this route is 100

miles and there are no less than five corporations embraced in it ; 1st the

Lowell road is used for 15 miles ; then thsft part in Massachusetts, reaching

to the New Hampshire line; then that part in New Hampshire; thexi the

line in Maine from New Hampshire to South Berwick, where it unites with

the Portsmouth, Saco and Portland road, on which the.cars run thirty-three
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miles. This road passrs through an excellent country, filled with flouristi-

ing villages most of which have grown up within a lew years by means of

their innniifactures. They divid'd six pei cent, last year and the net income

will probably exceed 7 per rent, this year. The prosperous condition of

this company has induced th<'m to construct about 20 miles of newjoad from

Boston to a point mi th( ir present road near Ballardville and thus become

independent of tlie Lowell rond, to whom they now pay for the use of 16

miles of th(,'ir roa^. Wh* n this extension shall have been completed, as it

will be early next \>i\t, there will be six distinct lints radiating -from Bos-

ton reaching' into adjoining Slates. The termination of this road with an

fxtPHsive depot, is to be nenrer the centre of the city (within 1000 feet of

State strert) than cither of the others. The general management of this

rond appears to be good, the cars are easy and neat, but there is occasional-

ly delay at the junction, as there will often be, where two roads rely upon

the same power to perforin a part of the service

The superstructure is laid as follows

:

" The earth excavation.'", and rmbankments are levelled ofT. and one and
a half feet of sand, or gravel, is then filled on to the road ; the subsills of

plank are then laid longitudmally, and the sleepers of chestnut, ctdar or

hackmetac are laid transversely, partly two and one half fe«t, and partly

.hree feet apart. Iron rails of the T pattern are thin laid, suppbrtttl at tbs

joints by cast iron chairs, and spiked to the sleepers
; sand or graVel is then

filled in betw»;<?n the sltepjrs."

The avcrrge width of grade is 14 feet, and the greatest curvature 1060

feet radius.

This and the " Eastern railroad" through Salem and Portsmouth, may
be considered rival lines, yet the managers of both appear to be actuated by

a desire to accommodate the people, and at the same time benefit their stock-

holders, rather than to destroy each other, and they have therefore entered

into an amicable arrangement by which the fares on the two roads are uni-

form.

LOWELL RAJLEOAD.

Thi : is, we believe, justly considered one of the best built and most pro-

ductive ra,ilroad8 in the country. We pussed over it a short time since and

found it in excellent condition and well managed. This v\-as the first rail-

road built in this country parallel with a canal, and now the canal is scarce-

ly thought of, although it is still in use, as we inferred from what we saw.

The business of Lowell must be greatly facilitated by this road, as must be

that of other manufacturing towns by its continuation—the Nashita and Con-

cord road ; and it appears singular to those at a distance that the people of

New Hampshire will stand so much in their own light as to prevent its ex-

tension acroM the State to some point on the Connecticut river from whence

it may be extended to Burlington Vt., or to Canada ; but so it is, and they,

like the people of this city will be compelled to do in self-defence what they

shonld have doneiu a matter of policy, before others got the start of th«ti*

;
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and then the Lowell railroad will reap the rich harvest, to which, by its fa-

Torable position it is entitled.

We were disappointed in not obtain in cr documents which would enable ns

to speak dtfinitely in relation to its current business as compared with pre-

vious years ; but from what we learned it is safe to anticipate a greater divi-

dend than was paid last year, which was 8 per cent.

HAICLEM RAILROAD.

This road was opened on Snttnday last, 26th inst , lo White Plains West-

chester county, the distance of about 27 milts from the City Hall. The

president,, directors and invited guests of the company left the City Hall a

few minutes past 1 P. M., and reached the terminus of the road, near the

village of White Plains a little after 3. 'Jhe route of the road is for sever-

al miles along the valley of the Bronx, crossing it five times in seven miles.

So far as we could judge the new part of the road is substantially built and

the rail of good pattern and well laid. From the statement of the president

we learn that they have now aniple power both of horse and steam, with a

full supply of good cars, to work the road efficientJy, which we hope will

be done both for the benefit of the stockholders and the convenience of the

community.

Soon after our arrival at the terminus of the road, all were invited to take

seats at the tables, which were under the charge of chief engineer Downing

and of course well supplied with steam. The president of the compemy,

David Ban/cs, Esq., took the chair, and was supported on his right by the

chancellor of the Suite, and on his left by the vice chancellor, with several

members of the judiciary and of the common council of this city on either

side, who appeared to take a deep interest in thf^ important business of the

day, and to enjoy in prospect the benefits to result from the extension of the

road to that point. The president made a h ngthy statement in relation to

the present condition of the company and alluded to the probable connection

Arith the Housatonic railroad and to the possible extension to Albany direct,

txit he did not, nor did any other gentleman who spoke, take the broad

ground which we have long contended for, that there must, will and shah.

be a railroad directly to Albany and above all to lake Erie; and that ••it is

not only the interest but also the duty of the capitalists, owners of real es-

tate and the business men of New York, to come forward at once and sub-

scribe for the stock
;
and we were somewhat disappointed in not hearing

these important topics discussed by some of the able and deeply interested

friends of railroads who were toasted and responded to the compliment.

Many toasts were ^ven and speeches made, complimentary to the gen-

tlemen who now have the management of the work, and we hope they may
not only feel encouraged, but also in duty bound to adopt immediate mea-

sures to extend the work to Albany. It is now more than eleven years

since the Harlem railroad was commenced, dunng which time the city of

Boston has constricted or contributed mainly to the construction of nearly
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five kundreiiymdta of railroad, by which she reaches directly ylr« difTerent

States, iiiid shares with New York the beriefii of her great canals and the~

immense trade of the great west It is not, then, we trust, expecting too

much (if those, who have given new impetus to the works on ihe Harlejn

railroad, when we say to them, gentlemen the people of New York look to

you and others of like enierprize, for the extension of this work, and not

only this but one of siill greater importance ; so that we may, when our

Qoble rivers are in icy fetters bound, penetrate the interior. Shall they be

disappointed?

A mure favorable period could not perhaps be desired than the present

for the resumption of operations on these two important roads. There are

now in almost every direction, long lines of railroad successfully engaged in

the transportation of freight as well as passengers ; and it is no longer

a doubtful question of their ability to compete successfully with c.-inals for

heavy freight. It has also become matter of history that railroads create

busint ss for themselves ; and that when judiciously located between impor-

tant pomts, and especially through a productive agricultural and manufac-

turing region, they not only contribute largely to the business facilities of

the people and particularly to the poor, with whom tiniL is capital, but also

insure to tho?e who own the stock a^berai, and what is better, a constantly

increasing return. Rivers increase in volume as they receive the successive

tributaries which flow into them, and are of course important or insignificant

in proportion as their course is extended and through a region affording

abundant streams. So with railroads between important points, and through

fertile regions, abounding in the elements of a varied and extensive business

and terminating 4n largrcities, they become useful to the people and profit-

able to their owners in proportion to their length and th0 number of branch-

es and latteral' roads, which arc sure to connect with them from year to

year, when once in operation. Then it is that those linka in the long chain

of road, which are nearest to its principal termination, become the most iifc-

portant and most profitable. Why not, then, gentlemen of the Harlem rail-

road, make your road the last link in those important chains which are sure

to reach, not only Albany and lake Erie, but also the Canadat and the great

far off west ? Thf se and nothing but these are terminations worthy of the

efforts of the city of New York !

HEADING lUU^ROAa

Since our last number the second track of this road has been completed,

and we have to regret our inability to be present at the celebration of its

opening in accordance with a polite invitation to be there. It matters little,

however; the day was auspicious, the company large and merry, and the

performance all that, and even more than the 'nost sangnine friends of rail-

roads had claimed fur locomotive power. We only wish that the whole

city of New York, or at least every business man of it, could bare been

there to see the " Ontario^' locomotive, with it8> 160 iron cars, ron^iining
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764 tont of coal, or a qnantity sufficient to load the largest pad ft that ever

sailed out of this port previous to the introduction of locomotitv. < ngines

into the United States—moving on at the rate of 8 or 10 miles an hour

—

towards the Delaware. What would the British army have said if, while

they were revelling in the luxuries of winter quarters in a large city,"aiid

Washington and his brave Continentals were freezing and starving at Val-

ley Forge, they had discovered the approach of such a power with such

followers ? There would have been, it strikes us, more swearing than there

ever was in Flanders ; and possibly the sight of such a performance might

have aroused the good citizens of New York to the performance of their

duty and to the construction of lite great work which is to add so much to

the wealthy the comfort and the reputation of their city.

IMTEOVEl) RAILROAD CAR TRUCK FRAMES.

We observed at the Fair, in Boston, a model of an improved tritckframe

for railroad cars, which we ascertained was from the manufactory of Messrs.

Davenport and Bridges of Cambridgeport The peculiar advantages of

this plan are its simplicity and durability. The entire frame is of wrought

iron and it is put together and firmly secured by only eight bolts, instead of

OTer sixty, as in most wooden frames
;
and what is also important, it is both

lighter and cheaper than the wooden frame, and when by any accident it

shall be broken, the fragments are still good Avrought iron, and worth half

as much as when new, and in the bar On visiting the manufactory of these

gentlemen we found that in other respects, as well as that above alluded to,

their cars are of a superior quality and worthy of the examination of rail-

road companies wishing to purchase substantial cars.

BRATTLEB9R0' RAILROAD.

We learn by the Boston papers that $930,000 of the million required to

complete the railroad from Fitchburg, Mass. to Brattkboro', Vt. has been

taken in Boston since the convention in September last This is as we an-

ticipated from the spirit evinced, by the Bostonians at that meeting, and in-

creases the amount subscribed in Boston to railroad stocks since January

last, to nearly $2,500,000.

Je3" The Baltimore and Ohio railroad company have lately reduced

the freight for the transportation of flour from Cumberland to Baltimore

from sixty cents to ffty cents a barrel, and from Harper's Ferry to Balti-

more to twenty-five cents.

The following notice leads to the supposition that the old projected line

across the centre of Vermont is to be again brought into the field.

" Notice is hereby given that the books for subscription to the capital
"

stock of the Vermont Central Railroad, will be opened on the 29th day of

this month, at 1 o'clock, P. M., at M. Cottrill's in Montjpelier, and at How-
ard's hotel in BnT\mglo^.—October 12th, 1-644.
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PROSPECTUS for an ENLARGED RAILROAD JOURNAL.
>

IL^'' Alter the 1st of January next, this Journal will be issued weekly, in

quarto form, of 10 pages, as fioin 183'2 to 1838. The quantity of matter

given will be three tunes that of the present Journal, and the priqe will be

increased from two, to three dollais, in advance.

The immense amount of capital expended on railways in this country
; the

great number of new works projected, and sure to be undertaken before

long
;
the actual value of railways as permanent investments and the general

inlereM taken in them by the public, demand at least a weekly Journal de-

voted mainly to the dissemination of railway information. In England there

arc at thia time /t^ur such Journals, exclusive of the scientific works. There,

however, the o|>enness with which all is carried on, and the interest taken

at their frequent meetings by the stockholdtrs who are not directors, furnish,

es an immense quantity of matter for the railway press. Occasional extracts

from the discussions at these meetings will be of use here in stirring up the

individual stockholders to a knowledge of their right.5. Our limiied space

as well as the sphere of our discussions for the la.n few years has kept our

circulation almost entirely among Engineers; but we now propose, without

rendering it less useful or interesting to them, to add much valuable infor-

mation wanted by a new and very large class of readers whom we hope to

reach. ^

The object of our journal, when first established, was rather to collect in-

formation which might be useful to those embarking in, or having the su-

perintendence of, such novel undertakings ; as at that time there were only

J>2 miles on five different railwiays in operation, and locomotive engines were

scarcely known in this country., Tlrpn details of construction occupieij the

prominent place ; whereas now, the management of railways, their cost, in-

come and dividends^ will especially receive oar notice ; though all improve-

ments, whether actual or projected, will of course continue to receive our

unremitting attention. VVe now intend to bring out a weekly paper which

shall not only be useful ti> the Engineer, but we hope indispensable to that

large portion of the community who look to railways as offering a safe, per-

manent and productive investment of capital ; or, we may say more briefly,

that we aim at a Railway Journal for stockholders, and those taking a gen-

eral interest in the progress of railways and other public works, as well as

for Engineers who have the superintendence of construction and the man-

agement of railroads.

We shall publish in each number carefully corrected tables, showing the

statistics of the various railroads both in this country and in Europe, together

with accurate reports of the weekly sales of stocks ; and wq shall speak

freely in relation to the management of railroads as we may from time to

time feel called upon.

We design also to make it useful for advertising Railway, Steamboat,

Canal and other means of travel and transportation, as well as for the mao-

uiacturers of Locomotive Engines, Cars ami all other Machinery.
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enable the poor man to ride as comfortably as the rich, and what is of the "

utmost importance to them they save more than the cost in time.

Entertaining these views of the value of railroads and of the advantages .

which may result to them and we hope to ourselves from a well conducted

joiiriial devoted mainly to the cause, we do not hesitate to adopt the plan

hertei indicated, and confidently rely for support on those of our citizens,

whbse interq^ts are more or less identified with the success of railroads. -^

( DALTIMORE AND OHIO RAILROAD.

In giving the report of this company, as promised in our last, we would

draw attention to two important points towards the establishment of which
the Baltimore and Ohio company have contributed so largely. These are

firstly, the very lai|ge amount of business which a railway through a thinly

settled country will draw to itself^ and secondly, the views presented as to

the actual cost of transportation on works with the gradients and curves of

the Baltimore and Ohio railway. Both positions are again confirmed by

die experience of the Western railroad of Massachusetts.

It seems necessary for us to give the following report for other reasons.

We shall be obliged frequently to refer to it daring the coming winter in

' discussing the proper policy to be pursued in this State, and especially in

pointing out the causes which have so long delayed the re-commencement

of operations on our greatest undertakings.

At a meeting of the stockholders held pursuant to the charter, on the 2nd
Monday of October 1844, in the city of Baltimore, the president and diiee-

tors of the Baltimore and Ohio railroad company submitted the following

report and statement of the affairs of the company

:

* First—Of the Main Stem.

The statement A shows that the state of the company's affitirs on the 30th

ultimo
; and the revenue and expenses of the main ttem^ for the year ending

on the same day, are shown by the statement B.

There is also submitted a tabular statement, marked C, prepared by the

engineer of machinery and repairs, \vhich presents in detail the operations

of the main jptem, and the actual expenses of working that part of the road

during the year ; together widPthe amount of receipts, from ali sources,

during the same period.

These statements show a considerable increase both of travel and trade

;

and a diminution in the expenses, in proportion to the amount of business :

and it is worthy of remark that, although the number of passengers over,

the entire length of the road, has increased At least thirty-six per cent, upon
that of the past year, the aggregate increased cost of transporting them does

not exceed five hundred dollars.

It is believed that the economy in the working and management of the

road, is as perfect as that of any other similar road in this country or in

Europe.
The revenue received from passengers, is greater by 959,712.21, and

that from tonnage $22,061.32 than the receipts from the same sources dor*

ing the preceding year ; making together 881,773.53.

The net receipts from the business of the main stem, over and abore the

expenses, independent of its connection with the Washington branch, amount
to the sum of $346,946.03, being nearly five per cent upon the capital, and
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one per cent more than the net earnings of the year ending on the 30th of

September, 1843i

The injuries to three of the culverts near Harper's Ferry, alluded to in

the last annual report, have been fully repaired, and the work finished in

the most substantial manner, at a cost of $1,500 less than the estimate pre-

sented in that report.

The board regret that, in the present report, they are called to record an

agsident to the bridge over the Potomac at Harper's Ferry, by which one

Mthe arches of that structure has been destroyed.

The arch gave way under the weight of a single Engine and tender,

after sustaining the entire work of the road for nearly two and a half years,

and, only the day previous, eight heavy trains of passengers and burthen,

without the slightest indication of defect or weakness in any part

Providentially, no life was lost, and but slight injury sustained by any of

the men who were carried down in the fall ; nor was the engine materially

damaged.
A delay of a few hours only was occasioned in the passenger travel, and

the interruption in the tonnage transportation was less than a week.

,

The remaining six arches of the bridge, even those contiguous to that

which fell, have recejved no injury &om the &11.

A thorough investigation into all the particulars of the accident, has sat-

isfied the board that it'was occasioned by the decay of several pie.;e8 of lim-

ibvti comprising an important part ofthe framing of the arch. ,

This part of the superstructure, in order to protect it ax far as practicable

from the weather, had been closely covered by weather boarding and roof-

~^ ing, which rendered it inaccessible to the ordinary inspection constantly

nfedt of these structures ; and the timber having been in use for two years

ooW, there was no reason to suspect any unsoundness.
'' No settlement of the frame had previously taken place inconsistent with

the soundness and safety of the structure, add it 1)^ home, only the evening

previous, the usual trials of its strength ; indeed me final fracture took place

m a part of the frame so situated, and so surrounded and kept in place, as

that there could be no sensible yieldin? without a total giving away. The
decay, therefore, most probably proceeding from an imperceived leak in the

tin roof and the spreading of the water between the several pieces of timber

eomposing the straining beam, had been progressing silently and unsuspc^-
ed, until me strength of the remaining 8(|ud wood became insiffficieoTfo

withstand the strain to which it was subjnKd.
Thitf accident, it is believed, does not authorize any suspicion of an inhe-

rent defect in the principle of construction of this, or any other bridge em-
ployed on the line of the road. In the opinion of the skilful engineers, by

• whom the plan of the bridges was adopted, it is a combination of the most
excellent and approved forms of superstructure known to the science of en-

ffineering: the principal features being modeled after thoseof the celebrated

bridge over the Rhine at Schafi* haausen, which, previously to its destruc-

tion by fire, was considered one of the most admirable specimens of the art

in the world. The heavy trade of the railroad, and of numerous droves of
cattle on that part of it common to the public, which the 'ruined arch had
withstood for more than two years, ai^ the greater evidence oi strength of>

fered by some other bridges preciaely the same in principle on other parts

of the line, for upwards of five jnxa^ also inspire gnki confidence in the

Slan of these structures ; which, from the lesson now learned, may be ren*

erad even more secure in the futnra

Immediately after the occarrence of the acodent, the weather boarding

JiL
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tvas rtmovod from all the other structures upon the line of the road, and a

minute investigation made into the state and condition of all their parts.

Every precaution will be immediately taken to give additional strength

and security to these structures ; and nothing \vi\\ be omitted to prevent a
recurrence of an accident.

The board have already determined upon a plan of reconstructing the

arch at Harper's Ferry, which will not only ensure more adequate protec-

tion of the timber from the effects of the weather, but, at the same time, tt-

pose all parts of the structure to a daily and. minute investigation of their

condition.

The entire loss occasioned by the accident, and the sum required to restore

the arch to a condition of even greater strength and security, is estimated

:j,

*
not to exceed 87,594.40, being 88,932.92 less than the surplus revenue of

the year just ended.

In all other respects the entire line of the road, including the depots and
water stations ; together with the cars, engines and machinery of every de-

scription, are in a state of thorough repair, and adequate, without augment-

ation, for the accommodation of twelve per cent, more than the business of

the past year.

During the year there have been paid to the Messrs. Baring an instal-

ment of 850,000,,and interest to the amount of 81 4,'^09.72, amounting, with

the cost of placing the funds in England, to 871,106.92, and the former

being paid in advance produced a saving in interest of 81,100. After these

payments the balance due Messrs. Baring, payable in annual instalments of

850,000, is reduced to 8200,000.

In the same time there has been paid from the receipts of the year, ^r an
additional engine mentioned in the last annual report;" for walling the shafts

of the Doe Gully Tunnel, keying up and refitting bridges ; for the sideling

at Dam No. 6, under the arrangement with the canaT cempany ; for im-

provements at the CnmbflUland depot, balances for right of way, and various

other items arising out ofthe construction of the road, the sum of 846,747.46.

There have also been paid in the year 829,200 of the debts remaining

unpaid, alluded to in the last annual report ; leaving of this class imsettlod

only 811,500, which is yet in liti^tion.

Besides the foregoing items, there have been applied during the year

838,216.74 to the construction of coal cars for the transportation of coal

from the mines- to Baltimore, ^|rsuant to the contract with the Maryland
and New York iron and coal company, referred to in another part of this

report : and which, during the present year, the board propose to reimburse

from the proceeds of the coal trade.

After these payments, and the payment of interest on account of the mil-

lion loan, the net revenue of the year from the main stem, (including the*

sum'of 861,956 received from the Washington road,) amounts to 8200,682.-

18, and vrith 810,945.14, the surplus of the year 1843, makes an aggregate

of revenue on hand from this road, of $211,527.32.

Of this, the board have applied to the purposes of the sinking fund, ac-

cording to the resolution announced in the annual report of 1842, for the

reimbursement of the loan contracted for the construction of the Washing-
ton road, the sum of S20,000, and of the balance, they have determined to

divide among the stockholders, two dollars and fifty cents upon each share

of stock, payable on and after the first day of November next ; leaving a sur-

plus of S16.527.32; being 58,932.92 more than the cost estimated to repair

the loss occasioned by the accident to the bridge at Harper's Ferry.

While reporting the condition of the main stem, and result of the opera-
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tions of the year, tlfb board would not discharge their duty if they failed to

recall the attt rition of the stockholders, and especially that of the city au-

thorities, to the onerous expenditure annually incurred by the necessity of

introducing passengers and burthen into the city by the employment of

horse pon'er, and which must necessarily subtract that sum, whatever it

may be. from the amount which might otherwise be divided among the

stockhoidiTS, and paid into the' city treasury. This source of expense, al-

ready amounting annually to no less than $18,171.77, must continue to in-

crease in proportion to the augmentation of trade and travel over the road.

Considering the numerous sources of competition with which, in its pre-

sent unfinished condition, this work so essential to the prosperity of the city,

must contend, every motive of sound policy would seem to recommend the

utmost possible roduciion in the expenses of transportation ;
and if Baltimore

hopes successfully to contend with other rival works, in whatercr quarter

they may exist, the public authorities will find it necessary to lend all the

aid in their power to cheapen the Mtroduction of produce and merchandize
into this market. v

The necessity of employing horse power through the streets of the city,

does not add less than ten cents per ton to transportation of all kinds upon
the railroad

; of which the obvious effect is not only to drive much of the

trade to other channels, but to reduce the net revenue upon that which it

may be possible to retain.

The harmless employment of steam power under proper regulations in

the stree's of other citifs, and. by another company, in those of Baltimore,

already shows that the privilege may be extended to this company without

serious apprehension (of^mage ; and it may be safely affirmed that if the

city authoritit^s desirejerretjiil the present amount of trade in flour and other

produce ; or to enjoy to any considerable M^nt the advantages of the trans-

portation of coal, this privilege will be ind1ipbns|fele.

In the last annua! report, the stockholders wCTe informed that, upon the

ajtplicatiort of the Chesapeake and Ohio canal company, the board has

coiBented, wish their existing power, and as a part of the general trade, to

engage in the transportation ot coal from Cumberland to dam No. 6 on the

canal, at two cents per ton per mile, to be thence carried by canal to the
' District of Coltimbia : and it was at the same time stated that, Ihe company
might engn?" in it at a less charge on the whole or any pajl of the line.

It will apjiear in the course of this reponf ani has already been officially

Stated to the l§gislature, that it may do so at little more than half that charge.

The charge of two cents per ton per mile hiad been previously established

as thfi fixed rate for the transportation of coal, without regard to time, dis-

tance or quantity; and the object of the canal company, in proposing the

arningement, was to induce this company to provide the necessary sidelings

at dam No. 6, and engage in the transportation, in connection with the ca-

nal, ail the same rates.

If in the opinion of the canal company a less charge than two cents per

ton per mile would have been necessary for the success of the arr£mgement
it desired to make, it would have been practicable to make an arrangement
for that purpose ; and if the railroad company could have relied upon an
amount of trade equal to 50,000 ttM^per annum, it would have been willing

to have increased its machineryl|f that purpose, according to the growth
and requirements of the coal trade.

The canal company proposed the charge of two cents as a rate mutually
for the interest of botff companies ; and, in the opinion of those proposing it,

as low as would be necessary to insure the transportation of coal upon the
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railroad to dam No. 6, in sufficient quantities " to t^et tbe growing de-

mand in the market for ttat article."

Representing the toll on coal by the canal from dam No. 6 to George-
town, at half a cent per ton per mile, and the freight at the same, the presi-

dent of the canal company believed that two cents per ton per mile on the

/ailroad, even during a period of two years, " would enable the dealer to

sell his in market at a profit sufficient to encourage the trade."

The means of transportation at these rates being insured, the extent of

the demand would, nevertheless, in the opinion of the catuil company, be

uncertain, and the trade necessarily in some degree, an experiment, only to

be determined by circumstances : though from assurances received from

. forties concerned in the coaV fields, the quantity of iron and coal which one
' .^mpcHiy alone would require to be transported the first year, it was thought

'irotild amount to from fifty to eighty thousand tons : that " a regular supply

nbeing fijrnished the principal steamboat company on the Hudson would con-

^Btime about $500,000 worth annually^nd that the consumption of the city

of New York alone*, would not be l^ss than 200,000 tons per annum."
~ The canal company rightly judged that, if the coal fields of the Alleghe-

ny could be developed to sucn an extent, or even in a far lets degree, the

arrangement proposed would be mutually advantageous to both companies
;

and although this company was in no degree misled by these expectations,

and were satisfied that many years would elapse before they could be real-

ized even to a moderate extent, they were unwilling to reject an appeal thus

made, and decline a business upon terms which, under any circumstances,

and without reference either to amount or regularity, would yield a good
profit

'

The result however has proved that the ouiU company either* greatly

overrated the ability of the cou dealers, or the extent of the demand; sinfe

from that time to the SQdil u|^o incloaive, notwithstanding this compuf
provided a sideling at (flk Na 6, costmg f2,000,—less thui 4,00i^W%#f
coal, and not any iron, has been offered for transportation in the mu|ler
contemplated by the arrangement. It may be added that, dugiat iht^maie

period, no evidence was afforded that any capital had been oMaiaed for

working the mines, or any arrangements made towards the preparation of

the necessary transportation of coal from thence to Cumberland ; except in

the instance of a single company ; and by that, arrangements have ceen

made with the railroad coBifMUly for the transportation annually, for the pe-

riod of five years, of fifty thousand tons of iron, coal and ^ brick, from
the mines to Baltimore.

Under sach circumstances the board deemed it inexpediont to maJM any
addition to their existing power, or to adopt the improTed maohiaSry hy
which it is now certain the cost of transportation, may be, and in fret has
b(|en reduced to little more than half the cnarge assented to between Cum-
berland and dam No. 6.

Until the board could be certain of completing the railroad to Ctlmbe^
land, there was little occasion to investigate its capoeitr for the tiansportatioa

of coal ; and indeed from the character of the macbmiSrjr generally in Jise

upon railroads before that period, a general impression prevailed that for

heavy articles, the value of which in OH^Ot bore so small a proportion lo

their weight as to admit of very low cflBes, for long distances, these roads

would not be a desirable mode of transportatioa

V For, although a like weight of floured coal, other things being equal,

might be transported at the same charge, it is neverUieless obvious that in

consequence of the greater value of a ton of flour than an equal quantity of
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coals, a rate of charge which might well be paid by the former, would be

altogether too high for the latter.

The improTements in railway machinery, however, have been gradually,

but constantly, progressive ; and in. the spring of 1842, when it was certain

that in the (y>urse of the ye^.r the railroad would be completed to Cumber-
land

;
anticipating that, from that time they might be required to some ex-

tent to engage in the transportation of coal,' at least for the consumption of

Baltimore, the board directed a thorough investigation by Mr. Knight, chief

engineer, into the power of their machinery for the purposes of transporta-

tion generally, includiag that of coals and jxon.

For the better understanding of what follows, it may be proper here to

state that, the chief, if not the only object for which railways were first in-

troduced, was the transit of heavy merchandize at a moderate rate of speed

;

and, for many years after their introduction, were exclusively used for the

purposes of tne great colliery railways in England. As late as the year

1821, the first of the modern or traveling class was authorized in Elngland

:

and in 1826 the railway between Manchester and Liverpool was chartered;

Down to that time the transportation of heavy merchandize was the chief

object it professed ; and even then it was not oetermined to employ locomo*
tive power. As late as the year 1829 when it became necessary to det^
mine the nature of the power to be employed, the utmost^capacity hoped to

be attained in the locomotive was an engine weighing b6t more than six

tons, capable of drawing on a level and straight road, at ten miles an hour,

three times its own weight, and to cost less than $3,000. Although at

least one eminent engineer in England ventured, at that time, to hazard the

speculation that at some £uorift.day an improved engine might be construct-

ed with capacity to mahatojiyxpeed of twelve, sixteen, eighteen or twenty .

miles an hour, it was treateddii the official reports of commissioners select- /

|d to determine the nature ot the power, as so extravagant as to prejudice /

flie 'sah'eme of employing the use of locomotive pdi^er. /
{iong before the spring of 1842, this speculation had been more than re- {

alized. ' \

The genius of American artists also bad outstripped the improvements in '

England; and this company was actually employing upon their road en- \^

fines weighing fourteen tons, running on eight wheels, of which four were \
rivers ; and capable of drawing on a level emd straight road 600 tons, and

over grades of eighty-two and a half feet, with curves of one thousand feet

radiiu, not lew than eighty tons at a speed of eight miles an hour.

The investigation made by Mr. Knight, under the direction of the board,

contemplated Ute tise of this class of engines. So &r as it related to coall,

it tUo contemplated a regular trade, which, in his esltimate, hcl-jphi^rged with
a fuU share oi the expenses of maintenance of way, and interest of si< per

ceoL upon thS capital. Including these elements, he estimated the cost of

the Mi^^rtation of coals from (Xunheirkn < to Baltimore «t one cent aiKl a 41^

halfper too per mile. ComprehoidJiBg the sAune elements, the cost would
haTe beenlees^^'Cuo^rland-ilodam Na.6. '
The ifbport otHIi. Knight- wae^uboiitted-aBd'published in M^i^, 1842^

and as early as that period, Bost Winens, airingenioiui mepiianic of Balti-

moze, had not oo^contrived ^^M||^e. importaat imprSVemcpt iii the lo&o-

motivej'but had actiially con^i^H^n engiiie weighing twenty jtons, run-

fl^g an eight wheels, all o#whi(PKe drivers,—Hand with the weight equal-

ij (fietnbtited over <he whole, ^^^JA^^ the bearing upon any oiie i* sot

greater than.upo»^ha;t of the oid9H|^nac}uBe of tef tons weight,-^—capable

of banliag over a WelAsd jttraiyfat road^ It00 tons ; and over ^^rades of

\
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cicrhty-two and a half feet to tho milp, mth curvaturos of one thousand feet

radius, about 170 tons, at a speed of eight miles per hour.
*

With a knowledge of the results of Mr. Knight's investigation and of the

further improvements and advantages in railway machinery, it was impos-

sible the board should doubt their ability to engage in the transportation of

coals, at rates not only profitable, but sufficiently low, according to any rate

of charges then known, to exclude the apprehension of rivalry from other
qiiar ers. In 'this sensf only are the observations of the board upon this

pait of ihp subjeci, in itieir second reply lo ik liouse of dclepica, wlicn
confined to iht ir context, to be a^ppropriately taken.

The capacity of the riiilway for the transportation of coals was according-

ly,
ly announced in their annual report of October 1843; and it was at the

same time assumed that, when the road should be completed lo Cumberland,

and thence to the mines, the demand in the market of Baltimore, and other
parts of the Unioji, might, in a short time, require the transportation of 100,-

000 tons of coal annually.

The board was sati3fie<l that without suitable conveyances from the mines

to Cumberland, neither the coal nor iron could be advantagedtlsly sent to

market from Cumberland, by any channel whatever ; and, in the meantime,

V, they deemed it inexpedient lo make any preparations to engage in the busi-

\ nesrt. ' They considered it not less apparent that even after such conveyances

should be provided, the trade in coals, would be regulated by the extent of

a demand, in a great degree dependent upon the price at which the article

could be afforded.

Neither point was free from embarrassment, and the mterest of the stock-

holders required that tho subject should be investigated with great cara
The grounds upon which a just determination conid be made were in sfttas

degree speculative. So far as any positive data could be obtained, the conr

sumption of bituminous coai had been gradually and regularly diminishing
and that of the anthraeite increasing in a much larger proportion, and,wim-
in some years past, with great rapidity. The latter had been advanM^e-
ously adapted to the manufacture of iron': more extensively to thg nse of

steamboats, locomotive engines, to the purposes of manufactures generally,

and for all domestic uses. The consumption of this article had been gra-

dually extending throughout most parts of the Union. From the facilities

of delivering it in the market by the- Delaware and Hudson work, the Read-

ing railroad and other improvements in Pennsylvania, the price had been

gradually diminishing, and the low price at which it was ordinarily selling

in the markets of Philadelphia and New York, made it quite plain that the

existing demand for coals, for most purposes throughout the icountry, T^as

fully supplied by| it.

It was, therefore, obvious that the introduction of the Cui^^berland coal,

in any considerable quantity, could only be efiected by superseding;, to nearf-

T^ ly an equal extent, the use of the anthracite ; and from the prerareJiCe si

long given to the latter, and the adaptation of machinery oLall kinds to its

pse, they believed the degree in which this might be emctfi^fpr taajf.Y years

«t least, exceedingly doubtfdll ;• too-donbtful, in their opftiion, to warrant a
large expend itnre of* capital iiT preparations /or the trade. It was desired

rather that the extent of dertiand shoulMj^Mviously tested by actnaj expe-

riment.

n raeestiiIf any reliance could be placed upon rae estiiAates of the cost of tran8port-7

ationtipon canals b^ the improved Elkl^n propellers, it was evident tha^

with suitable roads from the mines tdlKmberland, and thh use of the rail-

road to dam No. 6, even at the rate of two cents per ton per mile, the expcf-
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riment might be made with nearly the same advantage as when that work
ihould be completed to Cumberland.

In that case, the charge for transportation upon forty-five miles of rail-

road, at two centa per ton per mile would amount to ninety cents : the tolls

one hundred and thirty-four and a third miles of canal at half a cent per ton

per mile for the cargo, and two cents per mile for the boat, (assuming the

average cargo of boats to be eighty tons) would be seventy-ifour cents : and
if to this should be added thirty-three and a half cents for transportation QU

VRCmM ODd lllirt]f»fOUr and & kalf mlU of canal, at tke rite of forty-

six ceata for one hundred and eighty-four and a half miJes, and thirty-five

cents for contingencies and transhipment at Oeorgetown, making together

sixty-eight and a half cents, the entire cosi of transportation by ihis mode,
of R ton of coal from Cumberland to Georgetown, including expense of put-

ting it 00 board a vessel at that place, would not exceeed two dollars thirty-

two and a half cents.

If the charge upon the railroad ahould be placed at one and a third cent

per ton per mile, as it might be, the entire cost of coals, according to the as-

domed cost of the Ericsson propellers, from Cumberland to Georgetot^,
would be only two dollars two and a half cents per ton.

,,

Without meaning to vouch for the results expected from the application

of the Ericsson propellers, no reason was perceived why they might not be
used .with the same advantage, below as above dam No. 6:; and that if a

demand for the Cumberland coal could, under any circumst^ces, be created

to any extent, it might not be eflected as well in the manner here mentioned,

as by any other means.

It appeared to be the plain duty of the \)oard. therefore, to: aiwait such de-

reiopments ; and, to engage itt the busings when it-ehould be demanded by
the public, and be profitable to the company.

y In the month ot January 1844, and previously to the order of the house

of delegates of the it4ih of that month, the board were officiallv informed

by the president of the Maryland and New York iron and coal company;
that having«procured the funds requisite to construct a railway from the

mines to Cumberland, he was anxious to proceed with the work ; if the

charge for the transportation of iron and coal from the mines to Baltimore,

could be fixed at «!uch rate a? would warrant him in adopting the Baltimore

and Ohio railroad for the transportation of his products.

The same officer .subsequently proposd a contract for: that purpose,

to continue for five years after the completion of his road ; to furnish a
freight of coal, pig iron, bar iron, fire brick and castmgsand other manu-
fectures of iron, (the principal freight being coal) in quantities of one hun-

dred and seventy-five tons per day, for three hundred days in the year.

The construction of the railway from the mines to Cumberland, was repre-

sented as dependent upon the acceptance 6f the proposition by the railroad

company, upon terms which would be entirely satisfactory.

After the necessary investigation of the subject, the board agreed to fur-

nish cars and moving power, and to transport the freight proposed from the

mines to a suitahle shipping point at Baltimore, at the rate of one cent and

one third of a cent per ton per^ mile, a distance of one hundred and eighty-

eight fR^les, with an addition (^ tOMcents per ton for transportation through

the streets of Baltimore ; the caflp he loaded and' unloaded at the expense

of the Maryland and New YorlTEompany, and when iron and other arti-

cles should be transported in hou^p^cars, there should be added-Jbr such ar-

ticles one cent per ton per mile for c^ hundred and eighty-eight miles.

These terms were accepted by the Maryland and New York company,
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who proceeded to the coostraction of the railnray, and to make the other re-

quisite preparations to carry it into effect.

This company alfp is preparing the proper number of the heavy engines,

and coal cars; and both parties have mutually agreed that the operations

under the contract shall commence on the flrst day of November next
The estimates of cost upon which the board lelt warranted to enter, into

this contract, will be found in the appendix to this report

In the course of a short time, therefore, any speculation which may in

any quarter be indulged of the ability of either party to comply with its «i«

gagements, wil 1 be at an end : and the adaptation of the railroaa to the trans-

portation of coals and iron at the above rates will be subjected to the test of

^ actual experience.

On the 25th of January, and February, 1844, respectively, daring the

negotiations with the Maryland and New York iron and coal aompany,
and without the prompting or knowledge of the board, two orders passed*

the house of delegates, requiring the president and directors to report to

the house the lowest rate of toil per ton per mile, at which the company
would agree to transport coal, iron, etc., irom Cumberland to dam No. O^

under a permanent arrangement ; and also to report upon various other

points comprehended in the orders.

These orders and the several replies of the board to the points embraced
in them, dated the first and fifteenth of February, will be found in the ap-

pendix to this report ; and will afford, it is believed, a satisfactory view of

the whole subject.

If by the inquiries contained in the orders, the legislature designed, as it

^^.-*,f>r. may be presumed they did, to invite or lead the railroad company to lend
^

its assistance to the encouragement or development of the coal trade, the

terms upon which the board expressed their willingness to do so most be

conceded, in any view of the subject to be just and reasonable ^
The rates of charge, stated in the replies, were little more than one hali

of those that had been previously proposed as quite low enough to dfevelope

the trade ; and, sufficiently low, in the mode indicated in this report, to en-

able the dealer to put his coal on board of a vessel at G^rgetown, and
thence at New York at less cost, it was supposed, than coal from other parts

of the Union had been previously delivered at the same city.

Indeed, the rate of charge assented to by the railroad company appeared

to be so much lower than had been anticipated, and so much below what
had been previously deemed sufficient, as to beget an apprehension of the

ability of the company to engage in the trade at such rates.

The other terms presented in the replies of the board cannot be deemed
less reasonable. They required only, previous to expending the capital of

the stockholders in making preparations for the trade, that commtmications

absolutely indispensable to the transportation of coal to market shotdd be

made from the mines to Cumberland ; that capital should be provided to

work the mines, and that responsible parties should engage to furnish coal

in proper quantities, to employ the machinery necessary tor its tran^Kirtap

tion.

These conditions were considered as the appropriate evidence of the ex-

istence of a demand to an extent, short ^whkn, no means of transportation

& wowld be needed. ^R
^ The eeial ^pd iron of the Allegh^y ngion is not to be developed by a

demand dependem upon a precarioiis and occasional supply. On the con-

trary, it can only be effected by steady-operations, conductedf with such capi-

tal as will be adequate to maintain a regnlar trade ; and if those concerned
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in such operations have no confidence m a demand equals the sale of fifty

thousand tons per annum, there can be little inducement for the preparation

of extensive conveyances to market The board at least was imwilling to

expend one or two hundred thousand'tioUars in machinery, not adapted to

other purposes, for a branch of transportation dependent upon casualties by
which it might be only occasionally employed : and unless they would have

been content to rely upon vague expectation, and a precarious trade, it is dif-

ficult to imagine any conditions more reasonable than those prescribed.

That the estimates of the cost of transportation are sufficiently liberal,

there need be no reasonable doubt
Founded by the actual experience of the company in their operations,

they are little liable to error; and are sustained not only by the engineers

by whom they are prepared, but by Mr. Knight, by whom they have been
carefuUv examined, and compared with the elements of his former report

That ihey may be fairly understood, these estimates must be considered

in reference to the particular trade to which only they are applicable. ^

They suppose a distinct branch of transportation separate ^om, and whol-
ly independent of the c[eneral tradenand traffic of the road ; and therefore

not properly chargeable with the existing and fixed expenses incident to the

general miscellaneous business ; which would be the same without the trade

in coals.

They also include only that degree of wear and tear due to this particular

operation.

The estimates suppose also : First—the use of the heavy improved en-

gines, possessing double the capacity of those assumed in the former report

of Mr. Knight. Second—a cheaper and lighter description of cars, by
which the useful load in proportion to the weight of the car is consider-

ably increased ; and Thirct^'^ larger amount, and greater regularity in the

trade.

Conforming the data embraced in the report of Mr. Knight of 18^ to

these elements, the present estimates will be shown to be abundantly suffi-

cient They have also received the approbation of respectable scientific

ioumals throughout the Union, and are found to be even more liberal than

those comprehending the actual cost of similar transportation upon other

roads in the United States.

All estimates of the actual cost of transportation upon English railwa3r8,

of which we have any accurate knowledge in detail, are of a date so remote
as to embrace only the earlier description of locomotive power

;
possessing

from a third to a 6fth of the ci^)^ity of that proposed to ne employed upon
the BaWmoii« and Ohio railroad in the transportation of coals : and contem-
plate the use of a ai»unption of cars weighing one ton and three-tenths, and
widj a oapacity to carry two uos and six-tenths of coal
Conforming the actual coet, accordlas to the experience in England, and

the description of machinery there emmoyed, loAe improved engines and
cars to be used by this company, it will be foud to correspond with the pre-
sent estimates, and to verify them in every particular. By the most recent
authority of the best approved authors of England, it has been confidently
stated that coals may be transported upon Englkh railways at half penny per
ton per mile

:
which is not only about the same as the cost assumed inthe

estiinates of this company, bat, when taken in connection with the more ex-
pensive operations of English railways, would warrant even a less estimate
m the United States, than that now given.
The board have it in their powerio state also, that, subseqaent to the <^ffty

of the estimates submitted to the hoose of delegates, a further improvemeQt
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has been made in the construction of the coal cars, by which a greater re-

daction in the cost of transportation is effected.

The estimates submitted to the house of delegates adopted a car of a wood
frame, coating three hundred and eighty dollars, weighing three tons a^
(tarrying seven tons of coal. In the improved car, subsequently inventai
and now adopted, sheet iron, in a cylindrical form, is substituted for wood,
costing three hundred and forty dollars, weighing two and a half tons and
carrying seven tons of coal.

In the appendix to this report the. board subjoined a revised estimate of

cost founded upon this improvement, and including interest of six per cent,

upon the capital employed in the machinery ; by which it satisfactorily ap-

pears that coal may be transported from the mines to dam No. 6, at a cost

less than one cent per ton per mile ; and to Baltimore at a cost of one cent

and half a mill per ton per mile.

It is thus shown that the statement of the capacity of the railroad submit-

ted by the board in their reply to the legislature of the IBth of February
1844, is in all respects confirmed, and may be fully relied upon.

The board desire again to repeat that whether it may be expedient to en-

gage to any extent in the transportation of coal at the rates now estiiinatcd,

must depend upon contingencies not at present to be foreseen. They have
at no time particularly desired to engage in it ; and would always regard
it as quite subordinate to the paramount duty of pressing forward their work
to the Ohio river ; leaving the general trade in coals imd iron from the Al-
legheny region, to others more ambitious of monopolizing it. So long,

however, as the railroad may be arrested at Cumberland, the transportation

of these articles must unavoidably form a natural and legitimate object of
attention

; and during this time, if those concerned in supplying the demand,
looking to the advantages of speed and uniformity of working at all seasons,

find it advantageous to resort to the railroad, neither the interest of the stock-

holders nor a due regard to the trade of Baltimore would permit the board
to decUna the business.

Second.—Of the Washington Road.

The affairs of the Washington road are shewn by the statements D and E.
These statements show an improvement not less gratifying in the trade

and travel and in the operations of the road, and also in the expenses of
working the road in proportion to the business, that has been already stated

in those of the main stem. _
The net earnings for the year ending on the 30th ultimo, are •104,619.-

33, being upwards of six per cent.; which added to thn ««>»pius of the pre-

ceding year amounting to $6,276.86 make an ass'egate of 8110,796.19, or
six and five-eighths per cent »upon the capital of the road. Of this sum the

board have decided to divide among the stockholders six dollars per share,

payable on and after tbc first day of November next ; reserving a surplus of

$11,795.19.

The board deem it proper on this occasion to announce their purpose in

future of dividing among the stockholders the nefearnings of this road semi-

annually, without reference to the operations of the main stem.

The sum paid to the State for the six months from the 1st of July, 1843,

to the 1st of January', 1844, being one-fifth of the gross receipts from pas-

sengers, amomited to 818,189.19, and from the Ist of January, 1844, to the

1st of July, 1844, to $22,851.10, making together $41,040.29.

It will be observed that if to this sum of $41,040.29 be added the sum of

$33,000, the amount of dividend to be received by the State from the Wash-
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ington road, $12,500, the dividend from the main stem, and $1,269,60 re-

gularly remitted to London as the interest on £5,250, the amount of the

sterling bonds sold on accoimt of the State's subscription of $3,000,000, it

will be seen, that during the year, the State has received the aggregate siim

of $86,909.89 being nearly nine per cent, upon the actiial investment in

both roads.

The railway, the passenger and burthen cars and depots and water stat

lions are in good condition ; and a comparative statement of the operations

upon the road during the past and preceding year, is here appended, marked F.
In the last annual report the board adverted to the rivalry between the

inland route south of Washington, by the railroad through Richmond and
Petersburg, of which the Washington railroad forms an important connec-

lion, and the bay line from Baltimore to Norfolk, and thence by the Ports-

mouth and Roanoke railroad : and they s'tated the desire of the parties inte-

rested in the southern railroads, that tnis company should co-operate Avith

them in such reduction in the fare upon the Washington road as might be

necessary to bring a greater amoimt of travel to the inland route.

The board also acquainted the stockholders with the provisions of their

charter^ forbidding any reduction in the charge upon the Washington road

with the consent of the legislature, or, in the recess, of the Governor of the

State : and which also prevents the raiiraad company from applying to the

legislature for such consent, without conferring upon that body a dangerous
control over the chartered privileges of the company.

During the last session an application weis made to the legislature by
other parties to consent to a reduction in the' charge ; and the railroad com-
pany itself was desirous that the discretion vested in the Governor to be ex-

ercised by him in proper contingencies in the recess, should also he extend-

ed to the board of directors, in order that it might be ejcercised when a pro-

per occasion should arise with a better knowledge of the circimistances than

the Governor in most cases could possess.

It is very obvious that at the time of granting the charter, although it es- -^ -^

tablished for general purposes a maximum and minimum charge, the legis-

lature itself foresaw that contingencies might arise in which it would be ex-

pedient and necessary, temporarily at least, to reduce the charge ; and ac-

cordingly on this groimd they authorized the Governor to act in the recess.

Experience has shown that the necessity thus contemplated was not over-

rated by the legislature ; but it has also shown that the discretion they pro-

vided for the emergency, has proved altogether inadequate ; and under these -^
_

circumstances it appeared to the board, not less for the interest of the State j[|.

than for the public and the stockholders, that a similar discreticm should be '

vested in the board, who with a familiar knowledge of the subject, might
act in this respect onSei the same re^nsibility as that unaer which all

their other duties are performed. *

By any existing law, the board have the unlimited pow^r to reduce the

9J^rge upon all passengers going and returning between the two cities of

Baltimore and Washington, or between any intermediate points on the same
day : and i^ objection was perceived to such enlargement of the power as

might be4mix^<o increase theAravel upon the road, and to ailment the re-

venue of l^e company.

It pleased the legislature, however, not only to withold such discretion

from the board of directors, but to adjourn without giving any consent upon
their own part to a reduction in the charge ; and it is the opinion of the

board that in consequence of this failure on the part of the legislature, many
passengers between Baltimo|^e and Washington, and Baltimore and points
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BOnth of Waahio^n, and olio a considerable nmnber who Snan dennua
of attending pabl^ celebrations of various lands, have been pretentod from
using the railroad, to the serions injury of the interest of tke Btde and of
the company.

Aiter the adjournment of the legislatures, measures were taken by parties

more immediately interested in the success of some of the southern railroad

companies, to establish an opposition between Baltimore and Washington,
which has already diverted a considerable number of passengers firom the

Washington road.

On the 15th of June last, two lines of stages commenced running for the

conveyance of passengers between Baltimore and Washington and interme-

diate places. On the 26th of August, another line was added, and since

that day three lines have been running in each direction daily, by which
passengers are conveyed from one city to the other, and taken up and set

^
down at any place in either, at the charge of one dollar and fifty cents each.

By the annual report of the Richmond, Fredericksburg and Potomac
railroad company, dated 27th May last, it would appear that these lines

have been established under the auspices of that company. <

In that report it is stated

:

« Large as this increase is the board of directors have no doubt it would
have beat materially larger, but for the high charges on the southern tra-

vel, imposed by the State of Maryland, and the Baltimore and Ohio railroad

company on the Baltimore and Washington railroad.

- « The excessive rate charged on the through travel on this work, has tend-

ed to retain on the bay, and to throw into coasting vessels, or (Hvert over

the Baltimore and Ohio railroad to the Ohio river, a considerable amount
of travel 'which would otherwise have been secured to the line of railroad

and steamboat communication through Yirginia.

" I'be presidents of the Virginia railroad companies having for years re-

monstrated with the directors of the Baltimore and Ohio railroad company,
and laielyappealed to the governor and legislature of Maryland unsuccess-

fully, on the unfsimess of exacting an undue proportion of the chaiMwhich
could be judiciously made on through passengers, the attention ofUie board

of directors has lately been directed to other means of preventing l8r the fu-

ture the injury which has hitherto resulted to them from this cause, uk)
they are sanguine, that by means of an efficient line of stages, which will

be placed about the 15th proximo, on the Baltimore und Washington tom-
."' pike, and which in connection with the railroad and steamboat companies
ft

'

will convey passengers between Baltimore andt:Bichmond, and points south
*

of Bichmond, at much lower rates than heretd^e. thsy will be able to re-

cover a brge portion of the travel which has hmei^ been diverted firom

their ro^ by the diarge on the Baltimore and VftataagUm railroad.
(' Should their expectations in ihis respect be realised uey will be enabled

to protect themselves against the compeiition of other roiites, at tke Mme
time that they will prevent the reduction in their charge^ (which will be

confined to passengers taking the stage line,^ from benemtmg the Baltimore
and Washington railroad, and therwor tending to keep twl(h4lv8xcessive

charge which has hitherto been levied on through travel off Bi^il^ik,
" Should the legislature of Virginia co-operate, as the board of directors

can scarcfely doubt they will, by refusing a right of way, or any other pri-

vileges to the Baltimore and Ohio railroad company, until they shall have
redressed the grievance of which the State of Virginia, and the Virginia

railroad companies have so much reason to compla^—the board of direct-

ors entertain no doubt it will be ere long corrected."
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It is tuideanlMiil»)m>other soarees, although not official, that the Rich-

mond, Frdderklfiribftzg and Potomac railroad company, has contracted to pay
the stage. pnoprietors two dollars and fifty cents upon each through passoi-

ger carried'sl^ the stages between Washington and Baltimore, in either di-

rection, in ccnmeetion with the lines south of WashingUm ; and has also

stipulated to pay the stage proprietors five thousand dollars, if the stages are

withdrawn from the route at me company's instance.

From these docittnents it is obvious that the stages have been established'

in competition with the railroad, for the avowed purpose of coercing, not the

railroaa company, for it has no power to act in tne premises, but, the au-

thorities of Itutryland to engagem a rivalry betweoi difierent works in ano-

ther State ; in behalf of enterprises comparatively of recent origin, and un>

dertaken with a full knowledge of the declared policy of the State, and of

the positive provisions ofthe law which it is now sought to change.

It is not to be denied that the Washington road is a Baltimore enterpri2e,

designed to connect thiat city with the m^ropolis of the Unirai, and to be
supported by the travel to the seat of the federal government from the north,

east and west, and from Maryland and her capitoL

As a thorou?h&ro of southern travel, at the date of the charter, the work
was scarce]^ thought al, for at that time none of Uie present Virginia rail-

ways, formmg its southern extension, were projected: and at this day, near*

ly foutteen years after the origin of the work, the local or Washington trar

vel is tne primary, and the through or southern travel the secondary, in the

most ample soise of the terms.

It is evident from the report already quoted, that it is no part of theOb-
ject of the southern companies to reduce the charge upon the Washington
railroad, in favor of the public generally : on the contrary, they expressly

prqpose that the reduction sbomd be made in &vor of " through passen-

gers" only, or those travelling in connection with the southern lines ; and
that, this object being attained, they would be content with even a higher
charge upon passengers travelling between Washington and Baltimore or

interme^Ue points : a system which, it is undsrstooc^ the Fredericksburg',

Richmowi and Potomac company has adqjted npm its own road.

. If the terms of the contract already referred to, be correctly rq)orted, m
the prosecution of their designs and as indispensable to their success, '' the

Ricnmondy Fredericksburg and Potomac company" does not in &ct derive

any greater proportion of the charge for passengers passug over their lin^

than if conveyea by the railxoadj at the estabiisbad charge ; but, on the eoor

trary, consents to sacrtfce, or give to the owners of the atagee a bonus of
one dollar upon each passenger carried in the stages, in connection with

the southern lines ; and also to incur a penalty of five thousand doiUiTS wheB>
ever it may determme to diseondnoe A* qnonpdsory means at present em-
ployed, .i . i*>

bidependently (rf* this afterifice, it miy be well expected that the soli&eiii

eompany will ultimately sufte greattt nynry from theae proceedings, Uun
can now be foreseen. ar .•^)p^,>'' .

It is not unreasonable to suppose mai ihb iutistitution, in <^nnection with
its route of forty miles of stages, instead <tffs^hsy and comfcrtaUe railnwd,
will in(prea8%the adTaitages ahrsady compbaupaof in fiivorof the bay i>
val : and the corMB<|Bpnr.es most to M apprehended from thia'nov(|^ sch^ipe
will be the diveraioi^ of a greater amount of travel from the inland to flie

bay route, and of the local travel between the cities of Washington and Bat*
timore from the railroad to the sta^ ; such in fiu^ it is believed, is the r»>

suit up to this time.
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? It is obvious, however, that whether the passengers be rivaled to the bay
line or to the stages, the iojurious efiect upon the business of the Washing-
ton railroad, will be the same.

The number of passengers conveyed by the lines of stages the entire dis-

tance between Baltimore and Washington in both directions, from the l&th

of June to the 30th of September inclusive, was 3410, and ia addition 889
passengers with through tickets to smd from points south of Washington,

making an aggregate of 4308.

During' the same period the number of passengers transported in the

trains from ISaltimore to Washington at the esuiblished rates of the road

was 5676, and from Washington to Baltimore 7486, and in addition 2742
passengers with through tickets to and from points south of Washington.
On the 8th of July last, pursuant to the authority conferred by the 7th

section of the act of 1836, ch. 261, the board of directors of this company
reduced the charge to passengers on the railroad between the cities jof Wash-
ington and Baltimore, going and returning the same day, to the sum of two
dollars and fifty cents for the round trip ; and at the meeting oh the 4th of

September, they established tt^ same rate of charge for similar travel from
all intermediate points.

Within this period the number of passengers transported over j^e railroad

with tickets for the round trip, at the reduced rates, has amounted to 2322.
It will be obvious, however, from an examination of the facts and state-

ments now communicated that, tmlcss the stages ba withdrawn altoge*

ther a reduction of the railroad charges upon "through passengers'' only,

or those to and from points south of Washington, according to the views of

the southern companies, would not prevent the competition, but that it would
be necessary to reduce the charge at the same time upon all pasae.Qger>,

passing over the railroad.

By two several communications from the president of the company, dated

the 4th of September, and the 4ih instant, the governor was made acquaint-

ed in detail with all the facts herein stated, and to which, up to this time,

no answer has been received.

By these communicatioae the duty of the board has been fully discharged

;

since having no power of themselves to act further in the premises, the

subject, in the recess of the legislamre, can only be submitted to the govern-

or to be dealt with as he may deem most ex

only oe «

cpedient.

T»'the Editor of Ik* Aracneui Railroad JonmaJ and Mechanic^ Magazine.

Sir:—Although I am not the proprietor of a single share of any rail-

road, canal or steamboat company, I am not an indifierent observer of the

improvement and prosperity ^f these several institutions of wealth and in

dustry ; and toihe fullest extent they can be made subservient.to the public

welfare, I wish them a hearty God-speed. Ju^ as a particularly satisfacto-

ry indication of their growing interest in thrpublic mind, f have noticed

the proposal you make to enlarge the pages an^ontents of your Journal,

a work which I esteem as among the most honorable and useful to the pre-

sent and coining generations, that emanate from our national freas.

As I have not the entire series of your Journal, (as 1 lope by and by to

possess,; I may be mistaken in the impression, that neither in its pages, nor

elsewhere, does there exist anything like a comprehensive table of the sta-

tistics of the different railroads in our country, such as would be almost in-
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valuable to the eng^eer, the broker, the political essayist, and to the states-

man, in both State and National legislatures. At the patent office in Wash-

ington I was both astonished and ashahied of the niggardly provision which

exists even in the library of that great national department not merely of

government, but oi' natioiuil inventive genius. A few only of the latest

parts of your Journal are to be found there, and scarcely an entire series of

anjAother scientific and statistical publication of our country ! For one, I

trust another session of congress will not expire, without placing an entire

series of your Journal and a complete one of every other practical periodi-

cal connected with the arts and public improvements, whether published

in our own country or in Europe, upon the book shelves of the patent

office.

6ut in respect to your Journal, I think another suggestion is due It is

a publication that is sui generis in this country, devoted exclu»<'ely to the

great spirit and the great works of enterprize and internal Uiprovements in

our land
; and it ought to be in the hand of every age«H engineer, contrac-

tor and director upon these works. If any man ** responsible trust con-

nected \vith any of our roads is not your patro* I should esteem him too iu
behind the age, or too decidedly wanting ^ spirit and ambition in his pur-

suit, to merit his station. The publ*- safety—the-whoie travelling public

are interested in the wide diffusio- 9^ practical and professional knowledge

respecting railroads and espp"^^y ^^^ diffusion of it among all persons of-

ficially connected with t^" ^^^ ^| management It carries in it both

the preventives and -^*^ remedies of accidents and cheapens though silently

and unseen the -^o^^ system of tnuasportation, while ii J.».m»p, thp. stand-

ard of emp'^y"''^^''^
^^^ gives new character to the entire business of the

operatic-

pat I have elaborated into an article what I only started to make into a

congratulatory leUer. Whoever begins to think on the utility of your

Journal, cannot well avoid wishing it in the hands of every man coimected

with the construction and management of railroads, steamboats and canals

iQ onr country. Such at least is the sincere feeling of your friend and

obedient servant and constant reader, Francis O. J. Smith.

Forest Hodsb, WeUbrook Jtfe., Nov. IS, 1844.

Report of the directors of the New York and Ene railroad company to

the stockholders, 17th Oaober^844.

The directors of the N. '^^d £. railroad company believing that they

have as far as has been iik^eir power, carried into execution the views set

forth in their acceptance ^office, feel themselves called on, as well in re-

ference to the manner in which they have fulfilled the trust reposed in them
as to the results which have attended their measures, to submit at the close

of their term of office a brief summary of thf ir proceedings.

It will be recollected by the stockholders, that the critiod situation 6f

the company, prior to the election of 1843, had induced them to place ths

control of that election in the hands of a few gentlemen possessing the con-

fidence alike of the commtuuty and the stockholders. It was represented
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that the main object of the measure was to ascertain whether the embarrass-

ments of the companty could be so iar relieved as to enable an entirely new
direction to submit again to tlie city and country, the question of the com-
pletion of the New York and Erie railroad freed if possible from all other

considerations than those of the value of work done, probable cost of com-
pletion, the degree of its importance to the city and country, and the facts

which wonld determine the extent of its pecuniary returns.

The consideration that a work of such vast importance and promise,

might through their instrumentality be again placed in a position to be suc-

cessfully prosecuted to completion, induced the individuals subsequently

elected directors to consent to aid in the proposed effort to carry these views

into execution.

For a statement of the manner in which the board undertook their re-

sponsible and difficult duties, and of the measures which were adopted to

effeu the ends in view, the stockholders are referred to the report addressed
to the jTjblic and published Feb. 8th, 1843, a copy of which has probably
reached ev«-y stocltholder.

The board'tti«j jgfer to the failure of their various appeals to the public

and to a new plan 9«-jrgealed which met with rather more favor.

The paper prepared o.. this occasion is annexed to this report It^main
features were, that 200 pers.-,g should undertake to furnish the capital re-

quired of $6,000,000, on condir^^ that priority of dividend at 7 per cent
per annum, be secured to the holde«. pf j^g Qg^ stock, and that 14 per cent
per annum should be the interest to b*. ijajj ^y i^^ State, in case the Stale

should elect to purchase the road on its cOw^jg^Qn

A larger amount has been subscribed on
>,jj \^asia, than on any other,

but the subscription has not reached « sum that v^-Ji ju^ify ,he ^ope that by
_^itt means the capital can be raised.

It is with PTtir.«.c pain that the board find themselves
,„(ie, ^jjg necessi-

cy of presenting this discouraging statement, but they feel thU* without it, no
proper estimate can be formed of their proceedings, nor a con«^t idea be
given of the present situation of the company.

Disappointed in the result of their measures for obtaining capital by Tjri-

vate subscription to the stock of the company, the attention of the board Wb(
next directed to the resources supposed to be placed at their command by
the act of 1843.

:
By that act the right to issue bonds to the amount of $3,-

000,000, was to be waived for that object. By means of the booHit so au-
thorized, it was proposed to raise $500,000 for the purpose of extending u.*

road to Port Jarvis, a distance of about 20 miles from the present termina-

tion. It was ascertained that the money could probably be raised in the

manner proposed, if the act would make the security onered good. That
the character of the security might be satis^ctorily established the question

was submitted to legal counsel, from whom the opinion was received that

the waiver of the State lien was made dep^^ent on the completion of the

Toad in aeven years from the date of the act, aad that so &r as that event

was Tuicertain, there would be a correspondingVk to the bond holders. In
lew of this opinion, it was evident that the bonds could not be sold, and the

measure was therefore abandoned.

The stockholders will learn from what has been herein stated, that the

libari uader eziating circumstancefl referring especially to the lien which
the State has on the entire propeity of the company, Kaye no resource on
wlueh they can rely mt the means of insuring the construction of the road,

aHul<eoiiipiying witn Uw stipniations of the act to the completion of certain



New York and Erie Railroad, 311

portions in assigned periods. Attention is called to this position, that if it

be found to be correct, those who are hereafter intrusted with the manage-
ment of the interests of the company, may at an early day take the measures
which it renders necessary.

The board are of opinion, that unless the State will agree so to amend
the act, as to allow the property of the company to be pledged as security

for the expenditure of new capital on the extension of the road from plaM
to place as circumstances permit, there is little reason to believe that any
efficient measures can be taken at present for the extension and ultimf^
completion of the road.

On reviewing the measures of which a brief summary has now been pre-

sented, the board are aware, that views may be entertained by some of the

earnest friends of the road which are entirely opposed to the position taken

by the board, that the work should not be resumed on private subscription,

unless the means of its completion were fully provided. They are aware
that it may be contended that with a subscription of one or two millions &b
road could have been so far carried forward, that its completion would have
been secured, almost as soon as by a full subscription at this time.

It has beea already Mated that the board believe that a sum sufficiattly

Lfge to make it judicious to commence the work at all could not have beea
obained on the principle alluded to.

The board would now add that their confidence that remunerating divi-

dends would be paid to persons subscribing to the stock, rested solely on
the completion of the railroad to lake Erie, and that therefore they coold
no^ consistently with their view of responsibility to subscribers to the stock,

ask for their subscriptions on a principle that'left that event in great uncer-

tainty. The contingency may not be very great, and by some may even
be considered small, but it has been deemea by the board of sufficient mag-
nitude to involve a responsibility which they do not feel themselves called

on to assume.

The board are gratified on being able to report on the present financial

position of the company, and the amount of Imsiness done on the road, in

highly encouraging langiuga The report of February presented the sito-

ation of the afiairs of the company at the time the present dire^to^ ..une

into office. The property of tne company was in thp !—«'«» of assignees,

and so entirely without resources did the Air"^**vts find the company, dtat

the funds required to meet the ordin-'j office expenses, and to carry mto«(>

feet the measures propos*^ « «emove the embarrassments under which^dM

company was King prostrate, were only obtained through gratuitous sob-

scriptions of a ^w friends of the road. The amount so obtained and which

ha« enabled the board so materialy to improve the iinancial condition of die

company, it has given the boardjp^t satis&rtim to be able to state that

they are now in a condition to r^y, with thanks in the name of the com-

pany, for the aid so timely rendered.

The measures which ar^BHescribed in the report of February, 1843, as

being in progress, have i^e that time been continued and mainly with Xhe

success anticipated.

The embarrassments growing out of the indebtednen have at times

threatened the interruption of the operations on the road, without the aid of

which the claims against the company would be of but little value. Bat

the representatives of the officers of the company have been successfial itt

effecting arrangements which the interests <rf' the company and the cred^HlEB

equally requirwl.

On the 8d April, 1844, the board of directors adopted a teaokt&oa call-
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f
ing for an instalment to be paid on or before the 20th May last- of fiVe dol-

lars a share on all stock of the compfin)', whereon payment already Y^do
did not exceed Meen u: liars per share, under the penalty of forfeitures of

said stock, and of all previous payments thereon, as provided in the chapter

of the company. In default of compliance with such call, 4,290 shares

were forfeited, upon which payments had been made of 948,296.90.

la the report of Feb. 1844, the net revenue of the 50 miles in use was
stated at ^6,000, and that sum was taken as the basis of calculation in de-

ducing an estimate of the probable revenue of the entire road from the actual

returns of the road in operation.

Since the publication of the report, such has been the increase of business,

that, with a very inadequate equipment of cars and engines, the net earnings

of the year ending Sept. 30, 1644, has exceeded 868,000, being 25 per cent'

more than the sum stated above.

The following have been the net earnings for the last three years, and
will be seen to present a very encouraging rate of increase.

Net earninga of the railroad for the year ending Sept. 30th 1842, - S31/<2!^
" " " ' 1K13, - - 43,815
« " " " 184-^ - 58,678

It may be proper to add that the charges for freight and passengers on

the New York and Erie railroad,jare less than other railroads in the coun*

try, probably without exception.

The members of the present board cnmc into office possessing a very

limited knowledge of the merits of the project, of connecting the city of New
York with lake Erie by a railroad. Thoir duties subsequently, have
made them better acquainted with the grounds on which it is maintained

that its completion will be attended by results in the highest degree import-

ant to the city and country. The board would again record what on seve-

ral occasions they have already expressed, their full confidence in the sound-

ness of such views.

This report is signed by Horatio Allen, jpresident, James Brown, vice

pTesident, and D. A. Cushman, C. M. Leupp, F. W. Edmonds, S. Brown,

Theodore Dehon, P. SpofTord, Anson G. Phelps, Matthew Morgan, John

C. Green, a. c Hiven, Wm. Maxwell, Elijah Risley, directors.

At the annual election u.u on the 23d of October, 1844, the following
genil»jm*>n were elected directors lo. »!,« ensuing year, viz; George Gris-
woW, Jacob LiUle, John C. Green, Jame» Harper, Eleazor Lord, Paul
SpofTord, Stewart C. Marsh, Henry L. I'ierson, Henxy ghelden, C. M.
Leupp, J. W. Atsop, Silas Brown, Robert L. Crooke, (an^ Sidney Brooks,
who has since declined) of this city, and D. S. Dickinson of Broome boun-
ty, A. S. Diven of Allegany and Elijah Risley of Chatauque. At an early

meeting of the board, the following address was ordered.

Address.—It may be expected that this board should express to the pub-
lic their views of the undertaking, the progress of which is the object of

their appointment ^

Happiiy the merits of this undcrtakiflig' are tmiversally acknowledged.
The lapse of time has but rendered them more evident and unqaestionable :

and the importance, not to say the necessity of the work to this metropolis,

has come to be very generally fek But in common with many other pub-

*%lic works, including those of this State, its progress has been suspended, and
the plans and me^ures heretofore proposed for obtaining funds for its com-
pletion have failed of success.

There is, nevertheless, in the community, not only a prevalent feeling in
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favor of this work, but a belief that it may be, ought to be and will be cotn-

pleted—that ftlrther delay is neither necessary nor expedient—and that a
practicable plan for its resumption and accomplishment may be proposed,

and would be promptly supported.

Much ot the doubt and discouragement which has heretofore^^pfgvailfed

has pfrisen from want of information on the part of those who^A^re favor-

ably disposed to\vard8 it ; but more, by far, from the opposition and misrep-

resentations of parties interested to defeat it, and from individuals who were
disappointed of success in their private schemes. The object of this oppo-

sition was to destroy confidence and 'defeat the undertaking. It proceeded

from hostility to the work itself, which was viewed as in conflict with cer-

tain local interests, and as prospectively in rivalship with the more northern

route to the lakes, which had been rendered populous smd powerful by a

munificent outlay of the public funds.

The effect of the misrepresentations so long and so industriously propa-

gated, aided as they w^e by the embarrassments attending and following

the suspension of the work, has been to induce extensively an impression

that'tHere must be some great difficulty, some formidable obstacle, deeply
seated in the scheme itself, or in the manner in which its affairs have been
conducted. The failure of the company to obtain the means necessary to a
resumption of the work, appears to have strengthened this injurious and un-

founded impression. Some elucidation of this subject seems therefore to be

called for on the present occasion.

The hostile misrepresentations referred to, had respect chiefly to the

prices paid by the company for labor and materials ; which were alledged

to be exhorbitantly high. Confidence was in this manner impaired and a
door opened to every species of injurious imputation.

The facility with which misrepresentation and prejudice on this subject

were propagated, was greatly augmented by the disastrous state of the times,

and by the madness which seized the minds of a portion of the people, who
from being the friends and promoters, proclaimed themselves to be opposed

»o the construction of public works, whether by corporations or by legisla-

tive authority, and seemed to exult in the suspension and ruin of every such
undertaking.

Successive legislatures, however, understanding the state of facts in re-

gard to the proceedings of this company, far better thaiithe public did, have
passed laws of the most favorable character at nearly every session for the

last twelve years
;
not indeed without the boldest exhibition on the part of

some, of the hostility which has been referred to, but generally, neverthe-

less, by strong majorities. In short, the undertaking and its managers, ap-
pear to have had the confidence of the stockholders, of a majority of the le-

gislature, and of that portion of the public generally, who desired the com-
pletion of the work.

^

It therefore seems to the board to be due to the character of the undertak-

ing, to say, emphatically, to those who may be disposed to promote it, that

the difficulty in the case is not ii||umal—that it results not from anything
in th^^ actual condition or proce/emngs of the company, but from hostile mis-

representations and false impressions to which it has been subjected. Were
this difficulty of a nature tQ be overcome by testimony, by the results of im-
partial investigatipn, or by the opinions of disinterested or candid mea,
l^ough would seem to have been done in that way to effect the object; or
on the contrary, enough to show .conclusively, that while the ruin of the
undertaking continues to be considered possible, opposition to it and to all

attempts to resume and carry it forward, is to be looked for from the saxaa
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soiHce and for the same purpose as heretofore. It can be encojintered and
sunmHinted, not by timidity, inaction, and delay, but only b]|»eamest and
successful action on some feasible plan.

If therefore the city needs and desires the completion of this work, a time-

ly and resolute effort to sustain and provide for it is imperatively called for

;

and to such effort, with a right apprehension of the caae, and a practicable

plas^ tihcre is no obstacle) but every encouragement. The public need no
further evidence to show that the undertaking is well founded, that its exe-

cution is of the highest importance to this city, or that it will, when com-
pletedy yield satis&ctory returns to its pVoprietors. The city and the whole
country are satisfied in these respects. It remains only to propose and pro-

secote a plan, which those who desire its completion will not deeifb^im- f
practicabla There is nothing in its condition, its history or its prospects «

to discourage or impair the value of new subscriptions to the stock. On
the contrary if stock in such a work could in any case be deemed desirable

or unobjectionable to the citizens of this city, new subscriptions to this are

recommended by two unusual and valuable considerations : namely, first

that the time neceasary for completing the road is brief, compared with that

which would be required, were the work now to be originally commenced

;

and second, that by the law of April 1843, the company are entitled to the

State loan of three millions as a bonus, or a return of the monies paid by
them, with legal interest, on condition of their accomplishing the construc-

tion of a single track of the road within seven years from the passage of
'

'

that law.

It should be known, however, that by this Isw, two years only were al-

lowed for the company to resume the work. The period thus limited, will

expire in the mi.nm of April next, and all the benefits of the law will then

be forfeited should the company fail to obtain funds and resume \he work
before that date.

^^
In the same most encouraging and v^uable act of the legislature, provi-

sion was made expressly, to supersede the necessity of any very formidable

amount of new subscriptions to the capital stock. The company was ai»-

thorized to issue bonds for three millions of dollars, being half the amount
required to complete the work, which were constituted a li«n irnon the road,

in preference to that of the State.
|^

With respect to that law, no renewal of its provisions can be^lMped for,

ihottld the company fail within the time limital, to avail itself of us adfpm-

tages, by obtaining funds and resuming the work. Least of all, is any Mo-
dification of the law for the purpose of authorizing an issue of the whole or

a portion of such bonds, as the sole reliance for the means of extending any
•ection of the road, reasonably or with any confidence to be looked for,

while no provision is made by new subscriptions for carrying out the entire

undertaking. The object and intention of the legislature was to aid, encour-

age and secure the completion of the entire work. So far as the benefit of

the law was intended as a boon to the southern tier of counties, it was in-

tended for all of them ; and in so far as^ legislature designed in this way
to benefit this city, they undoubtedly had^ view the mtire work, as a tho-

roughfare of commerce witli the lakes and regionis of the west And if with

the extraordinary advantagal of this law, in a period of commercial prospe-

zity liiice the present, the means of gome on witn the work in such a man-
ner at to justify conidence of early and entire success r«nnot be attaide4§

what rational considemtion can be urge4 to justify any further public pat-

ronage? If the importance and the merits of' the work will not draw to it

the requisite support, who can persuade himself that there is any gcound ot
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hope in the future. If with its acknowledged merits and importanee it jhila

of support from this city, who can bring himself to beiisir^ that any fuiiher

encouragement of it woald be conceded by (he legislature, or could -with

any propriety be solicited. - l

It is known and felt by the frWds of thia work in every successive legis-

lature, that its henefitB are to cena$.and be realized chiefly in this metropo-

lis, the interests of which in that behalf were so carefully guarded in the

charter, by the provisions which confine it within the limits of the State,

and contemplate its approaching on the east side of the Hudson, audi tra-

versing the whole length of the city. 1 They are also aware, that as yet
' the city has not been heavily taxed for its. construction, the city e^^neiibers

t h^ving^ paid less than 9400,600 ; a sum believed to be considerably inferior

, to that annually saved to the inhabitants, by the reduction in price of a sin-

gle' article of daily consumption, in consequence of the new supplies thrown

npon the market from the counties through which die road is in operation

—while the inhabitants of the counties on the route have paid an aggregate

approaching 91,200,000.

• The actual outlay upon this work, including the value of donations for

jBoadway and other purposes, may be reasonably estimated at five millions

•^f dollars : consisting of stock of the company somewhat less than one and
.Jli'half. millions ; debts, chiefly seuled by obligations at five years, about six

>^ hundred thousand dollars ; and three millions furnished by the State.

^ I'he donations of land furnished for the roculway, depots, stations, and
other purposes, are deemed to exceed in value the loss inctirred on the aale

of State stock, and the damages to unfinished work, consequmt oa suspen-

sion and delay.

Those best acquainted with the subject, with the amount of labor and ma-
terials employed, and the prices paid, deem the work to be well worth all

that it has cost ; and are of opinion, that were it now to be commenced, ta-

king into view the unavoidable loss of time required in such a case, a greater

amount or value of results could not be acoomplished for a less sum.
Much more than half of the work necessary to prepare the entire line of

the road for the rails, has been performed. The wotk is well done. No
part of it requires to be altered. The^lan of the work is in no respect in-

ferior to that of any similar undeitakmg, and is believed to be susceptibleof
no material improvement The track is six feet in width, in which respect

it is deemed to be more advantageous for ao important a thorongh&rerUian
the narrower tracks on other roads.

Fifty-three miles of the road on the eastern division are m prosperous and
profimble operation. On the DeUware, east of Deposit, b^ween 30 and 40
miles are graded. Between Binghamton and the lake, 16d miles ve
prepared for tne superstructure, some of which is laid. The timber for tike

superstructure is provided for about 250 miles. At the-^fBStem terminatibn

the rails are laid on about t^ miles.

To complete the entire line of the road $6,000,000 is deemed necessaoy

and sufficient. Towards this *tm, the bonds legally anthorized are an eh-

gible and safe reliance for 3,00(^00. From a yanety of considerations it

is believed to be quite safe to rely upon the interior counties for further tid

to tjbe amount of 1,000,000. So that to msure the immediate progress ajad

early accomplishment of the entire work a subscription of $2^00^000 ADjly

is required. With such a subscription the board would have no heaitatipn

In proceeding with the work in the confidence that no fkirther call up(m t)|e

citizens of this city will be necessary.

Believing this to be the smalieat amount that would give the atockholders
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sniRcient confidence of success to render their subscriptions safe as an in-

vestment, and th^t subscriptions to this amount will be deemed impracticable

or out of proportion for this city, it is proposed to give notice in due form
within a few days, comprising substai^tially the following conditions, viz:

1. That books of subscription to the capital stock will be opened for $2,-

000,000 ; the option being reserved by the board of accepting such further

subscriptions as may be made prior to the 1st day of April, 1845.

2. That if 2,000,000, and no further sums should be subocribed by that

date, the board will rely for subscriptions for 1,000,000 in the interior coun-

ties, so as to make an aggregate of 3,000,000, which, with the like amount
of bond^ as authorized by the legislature, is deemed sufficient to complet^
the road from the Hudson to the lake in such time and manner as losecprai

all the benefits of the law of April, 1843.

3. That an insuilment of $6 per .«hare be called at the pleasure of the

board after the 1st day of January, 1845. and that subsequent instalments

be restricted to 820 per share in I's-lo ; $30 in lH-46 : and $45 in l!:*47.

4. That as an wjuitablo, and under cxisiing circumstances, an expedient

measure, interest at the rate of six per cent, per annum be alltfwed on all

the instalments on the stock which shall be subscribed, from the dates of

the reapectiee payments until the whole line of the road from the Hudson to

lake Eric shall be put in operation ; and that the same tRi liquidated and
paid yearly on thq 1st day of January. '^

This address is signed Elcazer Lord, president, and dated 31st Oct., 1844

It will be remarked that the late board do not regard the bonds as offer-

ing a reasonable security ; Mr. Lord, on the contrary, pronounce* them

" an eligible and safe reliance." Their value depends on the probability of

the completion of a single track to lake Erie within four years from this

^e ; a contingency involving " a responsibility which they (the late board)

do not feel themselves called on to assume." <

The above extrlacts will, however, sufficiently explain the tone of the

two reports. They differ essentially, wc might even say they have few

points of resemblance, and wc are bound to confess that the change is not for

- the better. For example, what is the use of declaring war against " the

more northern route to the lakes," and exciting the hostility of the central

'counties from Albany to Buffalo, and of the counties on the eastern bank oi

the Hudson ? We have never heard it hinted that the appeal of the late

board to the public last spring, failed from any opposition created by the

friends of " the more northern route to the lakes;" and we doubt whethei

any such influence will be exerted against the present address, notwith

standing its—as we believe—unfair, and certainly unfortunate insinuations

It is less wounding to our self-love to ascribe our failures to the machina
tions of rivals, real or supposed, than to our own incapacity. The present

board, that is the actinf^ portion of the directors, have long controlled the

management of the New York and Erie railroad, and wc would venture

to suggest the bare possibility' that some part of their present difficulties ,gay

be owing to the circumstance that their past course has not been quite as sa-

tisfactory to the public, and especially to the stockholders, as it appears to

have been to themselves. In our enlarged sheet we will endeavor to state



Tables of Excavation and Embankment. 377

clearly and fairly th«' obstacles which the New York and Erte railroad has

to surmount. We will also notice certain injurious impressions entertained

by large portions of" the community, which we shall be happy to aid in re-

moving.

We take a difierent view of the work from either the present or the late

board. We place its claims on higher ground than they do. and shall take

an early opportunity of developing our views, which we shall endeavor to

do in such a manner as to enable those opposed to us fully to understand

our position, and, if in error, to point out where we are wrong. We have

uniformly and untiringly advocated the cause of this great work, as our

columns for the last ten years will abundantly show. We have even per-

mitted our zeal to influence us so far as to pass by without animadversion

proceedings which we did not approve of This we shall do no more, con-

vinced as we are tha^ the cause of railways is forwarded as much by the

exposure of abuses as by giving publicity to improvements. While keep-

,iog a watchful eye on the latter as usual, we shall at the same time try to

8te*>r clear of the censure conveyed in the motto of the Edinburgh Review.

In justice to ourselves we may be permitted to observe that a monthly jour-

;>nal is scarcely a proper organ for such discussions, but with a weekly sheet

we shall again and again refer to the New York and Erie railroad, and we

hope not without elTect.

The proof sheets having failed to reach the author there are numerous

errors in the '• explanation" of the Tables of Excavation and Embankment,

but fortunately the tables themselves are correct We regret this the more

as we had taken great pains to follow the manuscript, which was uufortn-

nately incorrect, and the proofs having failed to reach their destination and

of course, not hearing of them, we supposed that all was right.

flt T «i T
Page 162 line one from bottoui, for (D

—

d) .^-— , re&d {D—rf)* .

page 164 line six from top, for the areas a i E, read the areas alR. The
d at the end of this line and the A at the begirming of the next line ought

to be together on the same line.

Page 165, if the latter part of table XXII is lefl out 300 on line four from

top should be changed to 182. E at the end of line seventeen and E' at

beginning of line eighteen should be together. The same remark ap-

plies to A' L' at the end of line twenty-seven and E' at begirming of line.

TPx3
read

TPx"
twenty-eight. Line thirty for 3^^, „„ ^^^,

Page 166 line fourteen, for F, read (F).

" 169 line nineteen, for 2 i» y, read 2 6 y«.

« 170 line twelve, for 109 529, read 109-259.

read 120 371.

* 7 * ion *y V inn
Page 198 line twenty -eight, for—^—--, read ^ ,

,

Line fifteen, for 120-731,

feMHIi
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Page 199 the working of example 7 should be as ibllows:
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teen, place multiplied by etc. = 0047, opposite 7400 in the line above. Line

eighteen, place multiplied by etc. =0197, opposite 7910 in the line above.

Line thirty-one, for ( P— p), r^ (F— p).

Page 204 line one from bottcW^ omit " by formula (
)."

Page 305 line twenty-one, place A X -x- = —«— ^'c. = 0175, opposite to

5710 in line above.

Page 207 line thirteen, for " on H," read or H.

TO COREESFONDENTS.

- We acknowledge the receipt of sundry papers -on the late explosion of

the locomotive Richmond, and shall endeavor to lay before our readers ia

our next a general review of the facts in this remarkable occurrence. The

valuable papers of the United States engineers we have alluded to elsewhere.

T he report of the Madison and Indianapolis railroad is received and will

be noticed in our next. An elaborate paper on the " Repeal of the duty on

railroad iron," by Mr. Casey, will most likely appear in our January num*

ber. The vtews of the writer differ from ours, and we confess that they are

more in accordance with the popular voice, especially in the mining region

m Pennsylvimia. A review of the objections to a railroad in Broadway, by

Alba Kimball, in which the writer goes at length into the various advan-

tagei which would result, and the comparative ease with which the obsta-

cles may be overcome. We shall gladly insert "any information from " J.

C." as to thejjerfoimances of his iron stramer, and the merits of the new pro-

peller, which is said to exceed Ericsson's in speed, and with a saving in fueL

ITEMS.

The subscription to the new stock of the New York and Erie railroad

g0P« on woU. Nearly all the papers are out in favor of it, and ihe time is

very favorable, as well on account of the abundance of capital as the early

closing of the canal, which brings the merits of railways home to the com-

munity.

-A-temporary track has been laid through the Long Island tunnel, but the

revetment walls of the approaches are not completed. Bitter complaints are

made of the mode in which the company have conducted the work.

The rates of freight during the winter on the railwa3r8 from Albany to

Buffalo are fixed at 3, 4, and 5 cents, per ton per mile, bc^es what the

companies pay the State, 1 and 2 cents per ton per mile, according to the

nature of the freight From New York to Albany, via. the Housatonic

railroad, the rates are 7, 9, and 12 dollars per ton of 2000 lbs.

The use of the Drummond light on railways has been sugfested to us as

lively to be usefal in inany cases.

The " canallers" at Montreal are very troublesome, and occasionally

hoot the citizens within a few miles of that city, with perfe«t impunity.
Thete occurrences cause public works to be viewed with dread by those in

m^i^^
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the Ticinity, and are aeeply to be regretted. But, after all, their conduct well

matches that of the board of works, and nerer wai the old adage, "4ike

master like man," more thoroughly verified.

Our Canadian neighbors are waking up on the subject of railroads, and

we shall gladly do all in our power to lead them to the construction of

works destined to serve the country, and not to fill the pockets of political

adventurers.

We beg to acknowledge the receipt of the first and second numbers of

" Papers on Practical Engineering," from Col. Totten, chief engineer of

the United States. The second of these has appeared in the Journal, and

the first we shall have occasion to refer to hereafter. The style in which

these pa^rs are published leaves nothing to be desired, and we trust they

will fo»k)\V each other more rapidly than they have hith^rlto done. We
would suggest that simple and clear statements of work done would be more

useful than ambitious papers, aiming to become regular treatises, a fault into

which young engineers are apt to fall, and to whom we would point out

No. 2, by Cpl. Thayer, as a model. y

TO DIRECTORS, EyciNEERS AND SUPERINTENDENTS
OF RAILROADS AND CANALS.

It is our intention to give in the enlarged Journal a table of American

railways in the manner of the English railway journals. . We therefore

earnestly request from our readers a statement of the length, cost, gross in-

come, net income, dividends and value of stock and such information aa

may be necessary to gi^e a correct view of the present state of the several

railways and canals with which they may be acquainted. For example, it

is important to know whether the road or canal is'finished, if the profits go

to pay interest on bonds, to extend the work, to renew the track, etc. With

out these explanations many works would be placid in a very wrong light

and would appear to bo worthless, when, in fact, they were just emerging

from their difficulties and about taking their permanent stand among the

roads paying regular dividends. This information is demanded aliKc for

themselves as well as for the cause of railways generally. Many gentle-

men may also be acquainted with the particulars of roads little known, ana

may be pleased to give the details of such along with those of the roads or

canals with which they are more immediately connected.

But, in all cases, we hope to receive the length, cost to this time and

gross income of 1843 and 1844 to November or to the end of the year, ap-

proximately the amount as nearly as practicable. Regular returns of week-

ly receipts, as now published by many companies, are very desirable and

aid powerfully in drawing the attention of the public to the large amounts

received by these works even in the most unpromising situations. It is our

intention tft publish such a table and we hope to include many roads wllQ

now make only annual reports.

-1^ 19^.

mm i,ni.lril il«tini1fr »i-« __;,J..,



/ \


