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Remarks upon the Defects of Railway 
Tracks and their Remedy. 

BY BENJ. H. LATROBE, CHIEF ENGINEER OF THE 

BALTIMORE AND OHIO RAILROAD. 

Although the railway structure, in its simple el- 
ements, is not an invention of modern times, (the 
Egyptians are supposed to have used it,) and al- 
though in its more matured form, it is now up- 
wards of twenty years old, yet it is still in a pro- 
gressive state, and is admitted on all hands not to 
have attained perfection, but to be marked by some 
serious defects. The best evidence of this, is the 
great variety of opinions which still prevail in re- 
ard to the details of its form and combinations.— 
here is but little agreement among professional 

men, even in the leading principles of the struc- 
ture—that is, in regard to the section of the rail, 
the mode of supporting it, the manner of connect- 
ing it at the joints, &c. The undersigned has 
been an attentive observer of the constant agitation 
to which these questions have been subjected, and 
has, as he believes, carefully and impartially 

weighed the arguments for and against the vari- 
ous ways proposed for the accomplishment of the 
object which all have had in view, viz., a firm yet 
elastic strueture—well connected at the joints of 
the bars and other egy of contact of the different 
pieces composing the track, and yet readily taken 
apart in the process of repair. His conclusion has 
been, that there were radical defects in all the ex- 
isting systems of form and combination of parts, 
defects to be remedied only by a fundamental 
change in some of the principles of the structure, 
and, in his view, the cure is as clear.as the cause 
of these imperfections. 
A railway track has always heretofore consisted 

of a series of iron bars, of greater or less length, 
and of various sectional forms, laid together at the 
ends, and supported throughout their lengths in va- 
rious ways. Care has usually been taken to give 
these bars a sufficiency of strength in themselves, 
and their supports, to make them form a solid and 
smcoth surface for the rolling of the wheels upon 
them throughout their length—and if the bars 
could be incorporated together by welding at their 
ends, or in other words, if there were no joints in 
the track, there would be little to desire in any of 
the well built railways of the present day ; for, al- 
though the resistance of the soil on which the track 
rests not being uniform, undulations will occur in 
the surface of the rails—yet there would be no ab- 
rupt depressions or eleyations—and the carriages 
would oscillate with an easy swinging movement, 
attended by no concussion. The rails, however, 
not being continuous, but terminating at every 
distanee of 15 or 20 teet, the wheel has to pass from 
one to the other, over a very narrow gap it is true, 

but one quite wide enough almost to annihilate 
the resistance of the bar at that point as a beam, 
and to make it depend for its power to hold up the 

.|wheel, principally upon the resistance of the sab- 
stance supporting it at that spot, whether that sub- 
stance be a longitudinal bearer or cross sleeper of 
timber, or a stone block—according as one or other 
of these three systems of support are used. Now 
to give the bearer, or sleeper, or block, the resis- 
tance necessary to compensate fully the loss of 
strength as a beam, which the bars sustain at their 
ends, has been in practice found impracticable—al- 
though an approximation thereto may be had by 
increasing the compactness of the road bed and the 
extent of surface bearing thereon at the joints.— 
The approximation, however, is always an un- 
certain, and, at best, an imperfect one, and even in 
the case of the continuous timber bearer under the 
rail, which would appear to give the best support 
to the joints of the bars, the result is unsatisfacto- 
ry; the compressible character of the wood al- 
ways permitting the rails to sink into it more or 
less at their ends. The proved impossibility of ef- 
fectually sustaining the joints by increasedfcom- 
pactness of road bed and provision of additional 
bearing surface, has induced attempts to connect 
the iron bars at their points of contact +o as to 

form a splice, for the restoration of the strength lost 
at this point. But all such efforts have proved 
abortive, the effect of the quick passage of ‘oa 
trains being to shake and wear loose all the fast- 
nings constituting the splice, and it is now quite 
apparent that little more can be effected at the 
joints than to keep the rails, vertically and lateral- 
y, sufficiently in place to permit the wheel to pass 
safely from one bar to another—and not always 
safely indeed, for there are not wanting instances 
wherein disastrous accidents have been occasioned 
by the escape of the rail from what confined it at 
this point. The only real splice that has been thus 
tar applied to the joints of a line of rails, is the con- 
tinuous bearing timber; but this, in consequence 
of the yielding of the wood, is much impaired in 
its effect, as already observed. I make the preced- 
ing statements as well known facts, not denied by 
any one at all experienced in the construction and 
maintenance of railways, or an observant traveller 
upon them. I could give, were it necessary, a 
mass of detail upon the subject, collected in my 
own visits to various lines of railway, and in m 
correspondence with my professional brethern all 
over the United States. Saffice it to say, that the 
existence of the evil of bad joints, and the difficul- 
ty of dealing with it, is amply demonstrated by the 
variety of expedients to palliate what is conceded 
to be incurable. Upon one line, for example, are 
to be found two cast iron chairs weighing together 
45 lbs., applied to each bar—and upon another 
line, no chairs at all, but the rails simply let into 
the sleepers at the ends and spiked down. U 
other roads a chair weighing from 15 to 25 ibs., 
with a wooden key to hold fast the rail in it. U 
others again, chairs weighing from 12 to 20 lbs. 
with a lip on each side to lap tightly over the. bot- 
tom flanges of the rail. On others a simple plate 
to support the ends of the bars and keep them side- 
wise in place, depending upon spikes to hold them 
down. On others the same plate with screw bolts 
in place of spikes, and lastly, upon one or two 
roads, two splice plates fitting on each side into 
the hollows of the rail and drawn tight by screw or 
cotter belts in a horizontal position. None of these 
modes of making the joints secure, operate as a 
splice, in effect, or but partially, at the first; for 
the violent blow ates to the end of the bar by ev- 
ery passing wheel, soon jars loose the firmest grip 
that these fastenings can take. The wooden keys, 
besides their swelling and shrinking as the atmos- 
phere changes, soon loosen, and the continual dri- 
ving of them up rapidly wears them out. The 
spikes break, the screw bolts either snap off or have 

eir thread stripped—and the keys of the cotter 
bolts become bent and broken from driving them 
up. The tight fitting clamp chair either breaks.or 
wears loose in its lips, In short, no ing. 
can be applied at tbis point halts hayes oot 

to stand, all'are rejected, and the railis. 
and where, in despair of getting any contrivance 

nailed down upon the sleeper, the latter is,soon 
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deeply indented and rapidly worn away by the bars 
it s , These are of course most 
cvocdtabie in the lines of heavy traffic, and some 
time in use. Upon the trunk line between 

omy : _— ‘if 1842, the clatarie 
ts deaf when 

aver & in 1648, the Saivend of bars 
ving become loose in their fit, from the wear of 

six or seven years, and on the same line large re- 
newals of had then, and are now, annually 
taking place chiefly in consequence of the effect 
u n the ends of e bars of the blows received 

essing the previous modes of fastening 
joints the form of rail is su to be one of the 
only two sections now n America, the T or 
Hi and the p or ae rail, each with a broad base, 
supporting itself. The plain T rail, or the double 

rail, (I) requiring a chair to support it at 
every bearing, have been loag since discarded here 
—the latter indeed was never used in the United 
States, and I believe less in England now than for- 
merly—the bridge rail mags | to be, at present, 
the favorite pattern there. All that is said of the 
joints of the H and 4 rails, is, however, fully ap- 
plicable to the other sections. The tracks laid some 
twelve ago, in the United States, with the T 
rail, held in a chair by keys, became, before they 
‘were superseded by another form of rail, the rough- 
est and most dangerous railways ever travelled 
over. A ge over them was indeed terrifying 
‘at last, although when first laid down they were 
‘pretty smooth, (vide the Columbia, the New Jer- 
sey, and the Eastern railroads before their recon- 
struction.) Not having had the good fortune, as 
baa Mad be wafted over an English railway, the un- 

igned has no personal experience in regard to 
them—but he knows that they are subject to the 
same evil which he has described as affecting our 
American roads—and although the great attention 
paid in England to the adjustments of the track, 
together with the superior ease and comfort of 
most of the English first class carriages, and the 
fact that passengers are confined to the inside ot 
the cars, with the windows closed, during the jour- 
ney, and not allowed, as here, to stand at times up- 
on the outer platiorms; although these circum- 
stances have prevented travellers from noticing 
the shock and noise in passing the joints, it cer- 
tainly must and does exist, as is testitied by obser- 
vant persons who have travelled upon the rail- 
“ye of England. 

t should be mentioned, while speaking af the 
difficulties of maintaining the joints of a track, 
that the endwise movement of the rail, under the 
blow of the wheel, is one of the most prominent.— 
The bars are not all operated on alike by this 
cause, and consequently, some being pushed far- 
ther than others, the operings at the joints become 
irregular, some being closed entirely, and others 
widely open. This movement of the rail is a very 

us one, and unless watched, would soon 
force the rails quite out of their chairs, especially 
be sce double lines of railway, where the movement 

the trains, on each track, is always in the same 
direction. 
The evils have been now, perhaps, sufficiently 

descanted upon, and we will proceed to speak of 
their es pe 

Instead of making the rails in solid or single 
bars, laid end to end, it is proposed to make them 
or gemerg to form the cross section of the 

—these parts breaking joint with each other, 
and held together by rivets, so as to form, in effect, 
a continuous bar of compound structure—being as 
near an @ ch to an unbroken line of iron as it 
is physically possible to make. The necessity of 
providing for contraction and expansion, and for 
Tepairs to those ofthe rail, which, from the 
unavoidable inequalities in the texture of the met- 
al, will require to be renewed at different times, 
manifestly renders the welding of the bars togeth- 
er, at their ends, imoracticable We must then 

the y of the iron into parts, which 
ma nk and dilate, and be removed or replaced 
independently of each other; and the question is, 
how this division of the mass shall be effected ?— 
‘Hitherto it has been by simply cutting off the line 
at intervals—the mischiefs of which mode have 

shown. The other mode, now proj 
ed, is to divide the mass not only cross ,» but 

pos-| bar, and the faste’ 

longitudinally—that is, not only in length but in 
odd, making the several parts, resulting from 
this sectional division, unite at different points in 
the length of the line—so that the wheel will al- 
ways be sustained by thé full strength of one por- 
tion of the rail, while paeing over the gap occa- 
sioned by the division of another portion. It is, in 
short, nothing more than the application of the 
“break joint” principle to rails, so long recogniz- 
ed, and so successfully used ih carpentry and fra- 
ming of every kind, and, indeed, in the railway 
itself by those who a the continuous bearing 
timber, to the cross sleeper or the stone block. By 
this division of the bar, a portion of its extreme 
length is relinquished, the compound bar being, at 
its strongest point, somewhat weaker than the sol- 
id bar, in the middle of its length. But as the max- 
imum of strength is less:in the compound bar, so 
the minimum is much greater, and thus that ap- 
proach to uniformity of strength is effected, which 
is the desideratum ; a structure presenting an al- 
ternation of very strong and very weak points, be- 
ing of all others the worst. It has been said, that 
the compound bar is somewhat weaker in its strong- 
est point, (which would be the point midway be- 
tween any two contiguous joints,) than the single 
bar in the middle of its length. But the difference 
would be less considerable than might be supposed. 
[ judge from an experiment made with a com- 
pound bar, of 50 Ibs. per yard, and a solid bar of 
similar weight, but of the bridge pattern. Thetwo 
bars with a clear bearing of three feet, and under 
a strain of three tons, applied to the middle of their 
lengths, exhibited the same deflection, although the 
compound bar had one of its joints, (in one of the 
under sections,) between the bearings. I do not 
quote the experiment as conclusive. It was but a 
single one, and may have been under the influence 
of some circumstance, not observed, which gave 
too favorable a result for the compound bar. But 
while conceding fully, that theie is a reduction of 
the maximum of strength, the more than corres- 
ponding increase in the minimum, already claim- 
ed for the composite rail, is an invaluable acquisi- 
tion. The loss of extreme strength, is, however, 
not the only objection that might naturally be urg- 
ed against the compound rail, and, if that com- 
ony principle has been already thought of in 
ngland, its roe application has been proba- 

bly prevented by the objection now to be mentioned. 
I refer to the supposed difficulty of connecting, in 
a substantial and satisfactory manner, the parts in- 
to which the bar is divided, so as to make them 
hold well together without shaking, or working, or 
breaking, or looseness of any kind, and so, also, as 
to permit them, at the same time, to yield freely to 
the effect of changes of temperature. In reflecting 
upon the subject, I am strongly impressed with the 
superiority of the compound principle, as to feel 
amazed that it has not, long ago, been adopted, and 
can only account for the fact that it has not, by 
this last consideration, which, I confess, operated 
awhile upon my own mind, so as to make me in 
the outset, not entirely confident of success in in- 
troducing the composite rail. My professional 
friends, indeed, nearly all hung back at first upon 
this ground—admitting that the idea in the abstract 
was a happy one; but fearing its defeat by the su 
posed impossibility of holding the parts property 
together. Nothing short of experimental demon- 

| stration would be satisfactory in this, more than 
in other cases. The fact that the fundamental 
principles, involved in the structure of the rail, 
were altogether in favor of what was aimed at, did 
not seem to me to make a dueimpression. Be- 
cause the tastenings, by which it was attempted to 
connect the solid bars at their ends, failed to per- 
form their intended functions, so must thej attach- 
ments of the compound bar! But, the distinction 
in the two cases, consists simply in the prevalence 
in the two plans of two opposite principles; in the 
solid rail the principle of concentration, and in the 
compound rail the principle of diffusion. In the 
former, the whole shock experienced in passing 
the point of separation of the bars, is concentrated 
at one point, the single joint—in the latter, the one 

t shock is divided into two or three very much 
esser shocks, and tnus is diffused with a greatly 
diminished gio over the whole le: of the 

gs being also similarly dis- 
persed along the bar, the scattered and softened 
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concussions are effectually resisted by them, It 
would be difficult, indéed impracticable, to com- 
pare the different momenta of the mass which ex- 

riences these shocks, in the cases of the two 
inds of bars, as to do so, with precision, it would 

be necessary to know exactly the relative spaces 
through which the wheel of the carriage would 
fall, in passing the single joint of the solid bar, and 
the two or three joints of the compound bar. There 
can, however, be no doubt that the sum ot the mo- 
menta, in the latter case, would fall much within 
the single momentum in the former case, and that, 
therefore, the carriage and the rail would sustain 
much less injury from the shocks occurring in pas- 
sing over the compound bar. 

But, leaving the mathematics of the matter, I 
will go to the more practical views to be taken of 
the subject, and to the light which the experience, 
which has happily been obtained, casts thereon. I 
have thus far discussed the — of the com- 
pound rail in the general, and without reference to 
uy of the various forms it may assume. But I 
will now say, that notwithstanding the tardiness 
with which most of the engineers of this country, 
to whom the improvement has been submitted, 
have seemed disposed to yield their assent to its 
value, there is a growing feeling in its favor, suffi- 
ciently evinced, by the fact, that there have been 
already no less than four different forms ot com- 
pound rail, proposed by various parties connected 
with the making or management of railways. Of 
these several forms, three are double rails, com- 
posed of two parts, with splicing pieces at the joints, 
and the fourth, suggested by myself, consists of 
three parts, without other splicing. Now, if we 
admit that the composit rail is, in the abstract, the 
best form, we have then to choose between the pos- 
sible varieties of this form, that may be suggested. 
The reflection given by the undersigned to this se- 
lection, has led him toa preference of three parts, 
to any other number of parts, for the combination 
—although, if there were no other alternative, he 
would take the rail of two parts in preference to 
the single rail. It is sufficieutly evident that there 
would be no temptation to increase the number of 
parts to more than three. 

lt is not proposed tu djscuss, in detail, the rela- 
tive merits of the three forms of two part rail above 
indicated. Their suggestion sufficiently shows the 
tendency, of professional opinion, in this country, 
on the general subject. Were I compelled to 
choose between the three rails, I would take the 
simplest and most symmetrical of them. But over 
any form ofrail composed of two parts only, I con- 
sider the one of three parts possesses the following 
advantages: Ist. The rail at its weakest point, 
will possess nearly two-thirds of the strength of 
solid bar, while the two part rail cannot, (indepen- 
dently of the splice, which could as well be applied 
to the rail of three parts,) have more than half its 
tull strength at that point. 2nd. The pressure of 
the wheel is communicatad to each half ot the base 
of the rail more e oa through the cap or third 
part of the rail. 3d. This cap, by means of the 
dove-tailed rib upon its under side, adjusts the bear- 
ing rails so as to bring their tops always to the 
same plane, and many an inequality in their height 
is seen at their bottoms only, where it is of the least 
importance, 4th. The cap rail so connects the 
bearing rail by hanging them, as it were, upon 
each other, by means of the entrance of the lips of 
the latter, into the side grooves in the bottom rib 
of the former, as to apply no cross strain to the con- 
necting rivet, which is not the case with the two 
eb rails, unless by a tongue and groove in the 
alves of the two part rail running their whole 

length, the bolt may be also relieved of cross strains 
or a filling-in piece, occupying the hollow . of the 
rail, would produce the same relief, provided it 
were possible to make the tongue and groove or 
the filling in piece, fit every where with precision. 
This, however, is impracticable, and hence, the 
advantage of the dove-tail rit, which, when the 
bearing rails are drawn together by the rivet, ad- 
justs the bearing of all the parts in contact, upon 
each other. 5th. The cap rail being separable 
from the bearing rails, may be removed and re- 
placed independently of them, and as the entire 
wear takes place upon the cap, which would never 
constitute more than from 4 to } of the entire rail, 
the remaining $ or 2 contained in the bearing rails, 
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may be regarded as enduring in perpetuity, ‘I'his 
roperty may, indeed, be realized to sme extent, 

jn a rail composed of two parts; but not to an equal 
degree—for in any two part rail, the upper or cap 
rail would, of necessity, have to bear a much lar- 
er proportion to the whole rail, in order to give it 

ly sufficient to ensure asafe connection with 
the bottom part. In the three part rail, the cap 
may be made as light as is consistent with its wear- 
ing well. 1 do not, however, after much reflection 
upon the — forms of a two part rail, divided 
horizontally, perceive how a satisfactory and per- 
manent connection between the upper and lower 
halves can be effected, as the dependence must be 
be the resistance of the rivets, (or bolts or keys 
if substituted for rivets,) to a strain—which they 
cannot resist long, but will soon wear loose if they 
do not break. 
An advantage may be claimed for the two part 

rail, in the feature which always presents (when 
the bar is divided vertically) an unbroken surface 
for one half of its breadth, to the tread of the wheel, 
while the cap of the three part rail is divided en- 
tirely across. It must, however, be recollected 
that if there is any inequality in the surface at the 
joints—the shock given tothe wheel will be the 
same whether this inequality occupies the half or 
the whole breadth of the bar; and it must not be 
forgotten that where the joint of the cap of the 
three part rail occurs, there is nojoint in the two 
bearing rails underneath. 

It is obvious, th&t if there be a sufficient advan- 
tage in filling the hollow of the rail with wood or 
iron, it can be done in the rail of the three parts 
as well as, or better, than in that of two—but I doubt 
the utility of such an addition to the combination, 
which would be rendered more expensive and com- 
lex thereby, without, probably, a corresponding 

improvement in the strength or stability of the 
structure. If wood, however, be introduced, it 
should be seasoned so as to shrink as little as pos- 
sible, and if protected against decay, by the kyan 
or other analogous process, it would be all the bet- 
ter. It should then be shaped to the section of the 
cavity, and made very slightly larger than that, so 
that when the rivets were inserted, they would, in 
shrinking, draw the bearing rails together, and the 
cap rail downwards, so tightly as to compress the 
wood both horizontally and vertically, and thus 
produce a very close fit in allthe parts of the com- 
bination. It will be apparent that a filling-in piece 
of iron or a tongue and groove, could as well be 
applied to the three part as to the two part rail— 
butI prefer depending on the self-adjusting action 
of the cap rail for the connection of the parts of the 
system. I think I have now discussed the subject 
upon theoretical principles at sufficient, and per- 
haps unnecessary length, and will give a brief 
statement of such facts relating to it, as are in my 

ion. 
It is upwards of four years since; after several 

previous years’ reflection upon the feasibility of 
constructing a track entirely of iron, without wood 
or stone supports, the form of compound rail of 
three parts, exhibited in the drawings hereto at- 
tached, suggested itself to me. I had, more than 
three years ago, an experimental piece of track, 
200 feet in length, constructed of cast iron, and 
laid in the yard of the station at Mount Clare, in 
the environs of Baltimore. The cap rail, as well 
as the bearing rails, were of cast iron. The weight 
of ee was 17} and each bearing rail 42—total of 
the three 101} lbs. per yard. So were the cross 
ties of cast iron, and they weighed 37 lbs. each, 
and were 10 feet apart. The whole was held to- 
gether by screw bolts, 4 inch diameter, and two 
feet apart. The track was laid upon sand ballast, 
without any supportof any kind. 1t has been ever 
since daily passed over by the heaviest trains that 
come at slow speed into the yard, and has receiv- 
ed scarcely any attention in the way of adjustment. 
Yet it has held together perfectly, and although the 
cap rails, which were very light, and, like the 
— rails, cast in length of 20 feet long, have 
crumbled down at the edge, as cast iron always wili 
under the. tread of railway carriage wheels, but 
one or two of the bearing rails have broken and 
but one cross tie. The success of this track en- 

‘me to look to the general poe neers of 
the principle in rolled iron, to rails of any weight 
over 50 lbs, per yard, and with or without supports 

of timber—as tHe size and weight of rail might 
make necessary. As I commenced with what I 
then considered the maximum of weight about 100 
lbs. per yard, in th. rail, I make the next trial with 
the assumed maximum, = 50 lbs. per yard;) 
having anopportunity of getting the rail rolled in 
the neighborhood of Baltimore, I had enough made 
to lay a section of 600 feet, and afterwards other 
sections of 200; 900, and 4500 feet, upon different 
points of the line. It was laid upon cross sleepers 
alone, placed about 24 feet from centre to centre, 
and 7% feet long, and 5x6 inches in section. The 
ballast, broken stone and gravel. <A part of the 
first section was fastened by bolts, 4 inch in diam- 
eter, the remainder was rivetted. The bolts held 
very well, but required some occasional attention 
to make sure that they were tight. The rivets 
needed no such attention, and were, consequently 
preferable. The cap rails were prevented from 
moving endwise by small key plates put through 
the neck of the rib, and with their ends fitting in- 
to noches, cut in the tops of the bearing rails. For 
the manner in which these experimental sections 
of track have worn, and how they have carried the 
trade and travel, for different times, during the last 
year and a-half,I refer tothe accompanying copies 
of certificates, signed by various officers of the Bal- 
timore and Ohio railroad company. I need add 
notning more than to say, that every additional 
month which goes by, —_ adds to the favor in 
which the new track is held Wy those who have 
charge of it, or travel over it. I am, therefore, en- 
abled to appeal to that authority from which there 
is no further appeal—experience, and that acquired 
under circumstances so little favorable to the new 
track, that the argument is entirely a fortiori, when 
we reason about the results of future trials under 
more suitable conditions, for success. 

In figure 1, of drawing appended, I have assum- 
ed a rail of maximum weight, with a view of its 
being laid directly on the ballast, without wood or 
other support. I consider this entirely admissible, 
on general principles, and as having been also 
tested by the experience of the iron track laid at 
the Mount Clare station, as already mentioned. 
The bearing surface of each line of rail upon the 
ballast is 8 inches in width, which is the same with 
that of the wood and iron track of the Baltimore 
and, Ohio railroad, the substructure of which con- 
sists of a longitudinal timber under each rail but 
8 inches wide—while the iron track I propose, has 
vastly more strength and stiffness, and thus diffuses 
the pressure on the ballast much more lengthwise 
than the other. This consideration of longitudinal 
diffusion of pressure is not generally attended to 
sufficiently. If you havetwo tracks of equal bear- 
ing surface on the ballast, but one of which is 
twice as well connected and stiff as the other, you 
have virtually double the bearing surface on the 
former. If we compare the bearing surface of dif- 
ferent tracks, we find that they vary a good deal. 
In America, in tracks of 4 feet 84 inch guage, laid 
on cross sleepers only—there are generally 6 sleep- 
ers of 7} feet long, by about 7 inches wide, allowed 
to every 15 feet. This gives 1} square feet of 
bearing surface per linear foot of track. The tracks 
laid with longitudinal timbers are few in number 
here ; but their bearing surface per linear foot is 
from 14 to 2 square feet. In England larger pro- 
vision is made for bearing surface, and it seems 
generally to range from 24 to 3 square feet per lin- 
ear toot. It may be questioned how far we should 
go in increasing the — surface, as the more 
extensive it is the more difficult and imperfect is 
the operation of packing under it. In this view I 
should prefer a very stiff rail with small bearing, 
to a flexible rail with a large bearing—and if I am 
right in “se that the rail of the model I pe. 
pose is nearly or quite twice as stiff as any of the 
strongest rails in use, (at least at andin the neigh- 
borhood of their joints) then my rail would be in 
effect, as well supported by the ballast as the others. 
It should in this connection also be noticed that the 
bearing surface of a track is effective in proportion 
toits proximity to the line of the rail—and thus the 
bearing obtained by lacy ees ams timbers is really 
worth more a_good deal than that of cross sleepers. 
The London and North-western, has 3 square feet 
perfoot run. The Great Southern and Western 
of Ireland has 3 4—the first is a 4 feet 84 inch 
guage, the second 5 feet3, The Great Western of 

and | third 

land has uare feet per foot, andis of 7 
be » The Midland Great Western of Irelaz 
Cot 5 feet 3 guage) has 2 7-12 square feet per foot. 

he two first are laid. only on cross slsaperasine 
ird upon longitudinals, and the fourth upon a 

sombination the two, These lan 
have been obtiained from the July (1849) number 
of the Civil Engineer and Architects’ Journal, 
wherein is an article on the subject of ‘‘ Permanen' 
Way”—of which I shall presently make further 
use, and which seems to have been prepared and 
—- very opportunely for the present purpose. 

this article, the author, Mr. Dockray, proposes 
an improved track for the London and North-west- 
ern road, as the result of the investigations recent- 
-y made by him, under the instructions of his - 
pany, into the subject of “ Permanent Way” wi 
a view to the removal of the admitted defects ex- 
isting in their own and other roads. His report is 
a very interesting paper and is confirmatory of all 
the views I have expressed in relation to the faults 
of the present system of railway construction. The 
Se np plan which he proposes is a good one ; 
perhaps as good a combination of wood and iron 
as could be suggested: but it is a combination of 
two materials so different in their properties that 
they cannot be made to act in harmony with each 
other. All the changes which they undergo are 
different in their nature and degrees. While hot 
weather shrinks the wood, it swells the iron—and 
while damp weather swells the wood, it does not 
affect the iron. The wood is soft while the iron is 
hard, and flexible while the iron is stiff—conse- 
quently the weak points of the iron cannot be 
strengthened by the strong points of the wood, so 
as to effect a perfect compensation. The effect of 
these diversities in the materials will always in- 
evitably be to disarrange and ultimately to destroy 
the combination. On the other hand, the iron 
track is perfect within itself as a system and de- 
pends for a support only upon the ballast on which 
it rests, and which constitutes no element in the 
combination. And even if wood is interposed be- 
tween the iron and the ballast, it is in the way. of 
a rest only and not as a part of the system of the 
track. 

(From the ‘London Railway Journal, for Nov. 1850) 
Remarks upon THE Cost oF Repairs or Loco- 

MOTIVE ENGiNes. (Written Jan. 1849.) 
Continued from page 82. 

{ consider that with the above named hard. work 
an engine would require, at least, a new set of 
tubes every two years, or 60,000 miles} and a new 
fire-box, say at the end of every four years.t We 
have, therefore, todebit our engine with the cost 
of two new: fire-boxes in the ten years, and four 
sets of new tubes, viz: a set at the end of the se- 
cond, fourth, sixth, and eighth years, the last set 
of which would keep her going till the end of the 
tenth year, when we have assumed she would.be 
sold. The account will then stand thus:— 
2d. per mile upon 300,000 miles.......... 
Deduct 4 sets of tubes, .... 

“ 
ve vv 2» £12006 

2 new fire-boxes,............ 360 

£1560 
Less by credit of old tubes...... £280)| . 

“ “ — of fire-boxes,..... 180 
—— 460 

—_—— 1100 

£1400 

+ Few tubes do run this distance even with the 
best of coke. 
¢ A new tube plate is sometimes introduced. as)a 

temporary relief to fire-boxes, but considering the 
expense of taking out and-putting in, 1 think it the 
best economy to renew the whole box, as we have 
the old metal to our credit, and a really good job 
cannot be made of staying the sides of an old box 
the second time. : 
§ Tubes are taken at the’ set of 200-in number, 

11 feet 6 inches long, and twe inches outside diam- 
eter. These will cost at least 28s. per tube) de- 
livered at the company’s works, and. [ allow £20 
per set for ferrules and putting in. Newofire-boxes 
are assumed at 26 cwt. of copper, at 1ld.. perdb. 

making and ’ 
|| Old tubes are taken at one-fourth their original 



the amount allowed for repairs of engine and 
der for ten aad Having 2 balance of only 
£1400 for general purposes. A moment's ctnsider- 
ation of the costliness of many other specific items, 
viz. wheels and axles of ne and tender, 
cylinders, pistons, &c., besides the innumerable 
smaller matters which are involved in a thorough 
repair, tosay nothing of a due share of general 
charges, will render the utter inadequacy of the 
above sum too palpable to require any comment.** 

I will, therefore, (still giving her credit for do 
the above extreme amount of work, say 300, 
miles,) assume that 24d. per mile be allowed for 
repairs during ten years ; Prat she have a thorough 

every two years for eight years, and at the 
end of ten years she is to be offered for sale. 
The account in this case will stand as follows: 
24d. per mile upon 300,000 miles....... £3125 
Dr. fico bones ani tubes, as before.... 1100 

£2025 
Now, supposing that she actually runs twenty 

months at a time, and at the end of each period 
has a thorough repair, it will be necessary in the 
division of the above sum of £2025, to vote £100 
or thereabouts, to be expended during each period 
of running for casualities.* 

Taking a low allowance, let us say for the ten 
years This leaves a balance of +1600 to be 
divided into four thorough repairs for engine and 
tender, and at the end of the last two years she is 
to be unhooked fom her last load, drop. her fire 
and be offered for sale. If a purchaser be found at 
all, she might probably fetch £400, ,certainly not 
more,t and I appeal to any man experienced in 
such things, whether, after her great amount of 
work done and limited allowance for repairs, the 
above sum be not a handsome one. 
Assuming this to be the result of ten years’ work 

at an allowance of. 24d. per mile for repairs, our 
account will stand thus:— 
By sale of old engine.... ..0... 0+. seeeseee 
Reserve required of 14d. per mile beyond cur- 

rent expenditure on 300,000 miles......... 187 
Assumad bank interest on accumulating re- 

serve fund at 2} per cent.t...... 

£2500 

value, viz. half price, less diminution of weight of 
33 per cent. or more, and the expense of taking out 

back carriage. Old fire-boxes allowed half 
their original cost. 
{ General indoor charges include stationary en- 

gine for driving machinery, repairs to machinery, 
tools, and buildings; rates, superintendence, fore- 
men and clerks, gas, &c. 

** It is evident that, even if kept alive at all, 
she would work at a great sacrifice of power, &c., 
and be utterly unsaleable at last. 

+t Be it remembered that being now, as it were, 
“used up,” any purchaser would be necessitated to 

out an extravagant sum to make her avail- 
able. 

* These casualties are the ordinary small jobs 
which each working engine requires, and must 
have done, and for which the average time of one 
day per week is allowed. I have taken no account 
of serious accidents, which the whole world knows 
are often very expensive, and which must continue 
to occur occasionally to the end of time. I consi- 
der that the expenses of a serious accident to any 
one —— should be put to the account of “ ge- 
neral charges,” and Le proportionately borne by 
all. All are liable to-accidents, and all should help 
to relieve. 
tI say this from having had some experience 

in the sale of worn out engines, and it is not unlike- 
ly she might have to wait many months before 
such a sum, or even a less sum, could be got for 

r. 
¢ I fear few companies would be found to have 

been so prudent as to take advantage of this inte- 
rest on accumulating money. 

Required to pay for the new engine which is to 
succeed the a on the Ist Jarf. 1859. 
We therefore see that, under the most favorable 

circumstances,a sum of 4d. per mile must one 
way or other be nn open if old engines are to 
be periodically replaced by new pobery 9 or a,gross 
cost of £5000, taking advantage of interest on ac- 
cumulating money. 

It being evident, therefore, that, with an extreme 
amount of mileage, a current charge must inevit- 
ably be made on revenue of at least 4d. per mile 
run, ifthe renewing system be adopted, let us see 
the demand on our revenue under the circumstan- 
ces, supposing it were our intention to maintain 
the same engine, and have her fully repaired and 
ready to commence a second ten years work on the 
1st of January, 1859. “The specific repairs of fire- 
box and tubes will in this case bear a different pro- 
portion, and instead of two fire-boxes and four sets 
of tubes, I must here charge the engine with two 
and a-half fire-boxes and-five sets of new tubes,* 
making, after allowance for old metal, a demand 
of £1375 for these two items alone. In addition 
to this I will allow a clear charge of £100 for each 
period of twenty months’ running, to be expended 
in casualities, or a gross charge for ten years of 
£500,+ and instead of four thorough repairs at £400 
each, I will give £2500 to be divided into five tho- 
rough repairs, (the last, of course, being done be- 
tween the Ist Ssptember, 1858, and Ist January, 
1859,) say for te gp at £450 each. At the end of 
the second, fourth, sixth, and eighth years respec- 
tively, and clear £700 to cover all-at last,t exclu- 
—_ of course, of fire-boxes and tubes charged be- 
ore. 
This shows our account to result as follows :— 

Fire-boxes and tubes.......... ....£1375 
£100 every 20 months for casualties 500 
Four thorough repairs at £450 each, 1800 
One final do. at £700 700 

BU coos psn cubes. cons cesacicecceee 
Or a gross cost of £4375 on 300,000 miles, averag- 
ing acharge of under 34d. per mile, being 4d. per 

5| mile less than in the case of buying a new en- 
gine. 

995| This difference of 4d. per mile on 300,000 miles 
makes a gain of £625 per engine to the company 
every ten years.( 

To be continued. . 

From the London Builder, Jan. 1851. 
Hydraulic Mortar, as made and used at the 

Docks, Liverpool, 1850. 

Few engineers or architects who have visited 
Liverpool will have neglected to examine the docks, 
constructed under the direction of Mr. Hartley, 
and if they have noticed the character of the recent 
work, they will have observed that the river walls, 
entrances, and dock walls are —, of rubbel 
masonry. The strength of this work in a great 

complete the 60,000 miles in the last two years, in- 
cluding theextra time. If she realizes any excess, 
it might be placed to the relief of bank interest, 
for if the amount allowed for this were not realiz- 
ed; it would require an extra charge of nearly id. 
per mile on 300,000 miles to make up the differ- 
ence. 

* The fire-box being removed at the end of each 
four years, would leave one only “half worn’, at 
the end of ten years, into which a set of new tubes 
would be put. I therefore debit her half of the va- 
lue of a third box, and take credit for half the va- 
lue of old metal accordingly. 
+ Inthe renewing system I only allowed £425 

for casualties. In‘ this case 1 give a more liberal 
allowance, knowing well the value of constant care 
or “a stitch in time.” 
t I believe the most punctilious could not deny 

that, with an annual allowance for tasualties in 
repairs of £60, and a provision of £450 every 20 
months, (exclusive of fire-boxes and tubes,) for 
thorough repairs, £700 would well refit her, and 
turn her out in as effective astate as at first, if not 

§ Not having to devote the last four months of the | bette: 
ten to re it may be argued that an ex- 
sulcmnuey of oom might be ed from the 
engine in the given time. I maintain that her 
condition would be such that she would barely 

r. 
§ This $d. per mile in a stock of two hundred en- 

gines will be equal to £125,000 in ten years, or 
£12,500 per annum, which ought and eventually 
must be charged to revenue. 
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measure — upon the good quality of the mor- 
tar used. From inquiries, we obtained the follow- 
ing particulars as to the mortar, which may be 
ne a to some of otir readers. The dock works at 
Birkenhead are constructed with similar mortar. 
In fact, it has been made principally by men from 
the Liverpool works. The stone is obtained from 
Halkin mountain, near to Holywell, Flintshire, 
North Wales; it is shipped in the river Dee. Price 
of stone delivered upon the quay at Liverpool, per 
ton, 7s. 3d. When it is requisite to burn the stone 
quickly, coke is used, at per ton 16s. When not 
required quickly, coal is used, at per ton 8s. 6d. 
The stone can be burned quickly for as little mo- 
ney with coke as itcan be burned slowly with 
coke. But itis very expensive to burn quickly 
with coals or slow with coke. The proportion of 
coke is generally one bushel to six bushels of 
stone. : 

Cost of burning the Limestone. 
Tons. Cwt. per ton. 

4 10 of limestone, 7s. 3d. £1 12 7% 
_ labor on do., 1s. 6d. 0 69 

1 10 of coke, lls, Od. 0 16 6 

£2 15 104 

Produce lime, 3 tons, at 18s. 74 per ton,£2 15 104 

Mortar from the mill costs, per cubic yard, from 
9s. 6d. to 10s. 6d. 
N.B.—Various quanities of sand are used, from 

two to five, to one of lime by measure. Smith’s 
ashes, or furnace ashes, are used to mix with the 
lime, and with much advantage. 
The sand is obtained out of the river Mersey, 

generally from the great banks above the town. 
The lime-kilns stand close to the mortar shed : 

the lime is drawn fresh from the kiln mouth, is 
slaked, and thrown at once into the mortar pans, 
which are driven by steam power. The mortar is 
used fresh, generally on the ed it is made. It 
sets rapidly, and in a few months the rubble be- 
comes orie solid mass. Grout is used plentifully, 
made from the same mortar. 

Project for the Immediate Improve- 

ment of the Erie Canal. 

To the Honorable the Legislature of the State of 
New York, in Senate and Assembly convened :— 
For some months past the attention of the public 

has been directed to the present condition of the 
Erie canal, and the probable time when its enlarge- 
ment will be completed. From the new routes 
opus for the transmission of produce and mer- 
chandise to and from the Western lakes and their 
borders, both through this State and those adjoin- 
ing, it is evident that to retain the advantages of 
the trade hitherto enjoyed by the people of this 
State, a cheaper and more expeditious mode of 
conveyance through the Erie canal must be secur- 
ed, or a considerable portion of the business will 
pass to eastern parts, through other channels. The 
contest for this trade is one in which the State of 
New York is more deeply interested than in any, } 
may say all, other questions combined. In it isa 
prize worthy of great efforts, and even of great sac- 
rifices. 
To the present time the Erie canal has had near- 

ly a monopoly of the carrying trade between the 
lakes and the sea-board. Hereafter the Ogdens- 
burg, the Montreal and Portland, the Montreal and 
Rouse’s Point, and the Erie railroads are to com- 

te with it without payment of. éolis; and the 
ennsylvania canals, with a reduction of 12 per 

cent from last years’ rates. The friends of these 
routes confidently assert that flour can be deliver- 
ed cheaper by them at all the eastern ports, and in 
New York, than by the Erie canal; and that mer- 
chandise can be transported in like manner to wes- 
tern ports, 
The object of this memorial is to show (it the 

present system is continued) the time necessary to 
complete the enlargement and the difficulties atten- 
ding an improvement in the navigation or cheap- 
ening of freight, until the satepenest ia comple- 
ted. It will also suggest to the Legislature a plan 
by which the panne advantages of the enlarge- 
ment will be secured, twelve years earlier than if 
the mode now adopted is carried out, and point out 
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the manner by which the necessary means for doing 
the work can be obtained, without an alteration in 
the constitution. F 
The estimated cost of enlarging the canal in 

1836 was $12,000,000. It was to have 70 feet width 
of surface, 40 feet width at bottom, by 7 feet depth 
of water, with double enlarged locks, suitable for 
passing boats 98 feet in length, 17 feet 6 inches in 
width, estimated at that time to carry 150 tons.— 
(Since that period, the form of building boats has 
been changed, so that with the same length and 
breadth a much larger load can be carried.) 

In 1840 a more accurate survey and estimate 
made its cost about $24,000,000. 
On the 29th day of March, 1842, all the work 

upon the enlargement was suspended by the Legis- 
lature, after there had been expended upon it, in- 
cluding outstanding claims other than for breach 
of contract, $12,989,851 76. 

There has been paid for breach of contract about 
$400,000, and there are yet some claims of this 
character unsettled. 

The work remained suspended and nearly use- 
less until it was resumed under the new constitu- 
tion in 1847, which provides that after paying the 
expenses of collection and ordinary repairs, $1,- 
300,000 from its revenues shall be applied annu- 
= to the extinguishment of the canal debt, $350,- 

to the general fund debt, $200,000 for expenses 
of government, and the remainder to the comple- 
tion of the Erie canal enlargement, the Genesee 
Valley and Black River canals. 

Under these provisions of the constitution the 
surplus revenues have been as follows :— 
For the year 1847.... 006. eee cece $981,834 52 

do SOE ibaGeedn vaso thee 498,219 52 
do a, LE ET 907,102 71 
do POET ETTORE TT 800,206 49 

Patel it: Saran « «os. dic cd be caiceed $3,187,363 24 
or an average per year of $796,840 81. 

Of these revenues there has been realized from 
appropriations for the enlargement, $2,140,355 16; 
other tunds, termed ‘“‘ unavailable,” were appropri- 
ated in 1847, to the amount of $300,000, making 
$2,440,355 16, applied to the enlargement since its 
resumption. 

There has been expended for all purposes con- 
nected with the enlargement to 30th Sept. 1850, 
from canal tolls. 

$6,226,513 22 
From proceeds of loans........ +... 10,203,174 35 

Cost to 39th Sept. 1850.......... 16,429,687 57 
To complete the canal 

will cost as estima- 
ted by engineers, ex- ’ 
clusive of damages. $9,390,330 77 

Add for land damages 509,669 23 
—————_ 10,000,000 00 

Tilak C6 iiss code scdecvedew $26,429,687 57 

The estimated cost to complete the public works 
is as follows: 

Erie canal, Eastern division..., ....$2,174,448 56 
do Middle do ........ 1,607,751 49 
do Wrestern _ 40 | «ce cece 5,608,130 72 

Black River canal........ see. sees 375,261 96 
Genesee Valley canal............. 599,813 00 
Add for land damages............. 634,594 27 

NE Soin 63 da. nc¥s ae heaneannkas 11,000,000 00 

Equal to the surplus revenues of 14 years, sup- 
posing the average to be as for the last four years, 
and there is scarcely a probability of their being 
greater. It must be borne in mind that in 1855, 
$400,000 more is to be taken from the surplus, and 
added to the sinking fund, reducing by that amount 
annually thereafter the surplus otherwise applica- 
ble to the canals. 

Until the 14 years have elapsed, (if the present 
mode of enlargement is persisted in) enlarged boats 
cannot be used throughout the canal, for if there is 
but five miles of old canal but 28 feet wide at bot- 
tom, with four feet depth of water, it will'as effectual- 
ly prevent the passage of such boats as does its 
present condition. 

I have shown that without some cha I e of plan, 
the canal will not be completed until 1 On- 

sequently the cost of transportion cannot be mate- 
rially reduced until that period, hecause the tolls 
must be kept nearly at their present rate, or the 
surplus with which to construct the work will be 
materially reduced; and it is well known that the, 
cost of freight cannot be cheapened except by an 
increased capacity of boat, or a more rapid mode of 
conveyance, neither of which can be attained un- 
der existing circumstances. 

The plan proposed for improving the capacity 
of the canal so as to pass boats carrying 150 tons, 
(or double its present capacity) its entire length is 
as follows :— 
Improve the old canal (which has but 28 feet 

width of bottom, barely sufficient to pass the pres- 
ent sized boats) to 36 feet width of bottom, (which 
is one foot wider than two enlarged boats) either 
by excavating with the usual slopes to the banks, 
ur removing the present slopes, when the banks will 
stand nearly vertical, and docking where such mode 
will be cheapest. 
To give the requsite depth of five feet water, it 

will only be necessary to bottom out the canal to 
its original depth ; the gravel: taken from the bot- 
tom will give the necessary height to the towing 
path, ana the material excavated will raise the 
berme bank. 

Six locks will require to be made longer and 
wider with wood only. 
Of other structures no new ones will be required. 

Some bridges, old locks, and small aqueducts may 
require raising one foot to accommodate the en- 
larged boats. 
The last of the enlargement contracts now in 

force will expire in the spring of 1853. To com- 
plete the work contracted, will require the surplus 
revenues to the same period, at which time the 
condition of the canal will be as follows. Thecost 
of the proposed improvement is subjoined to each 
division. 

EASTERN DIVISION. 
This division is 136 miles in length, extending 

from Albany to the Oneida lake canal. With the 
existing contracts completed there will be— 
95,30 miles enlarged canal in use. 
+ 46 double locks, being all upon the line, will be 

in use, and all enlarged except 9, which are 
by the side of enlarged locks. The walls of 
some of the old locks will require a timber 
one foot in depth upon them. 

40.60 miles is not under contract. 
30.00 miles of old canal will be within the bounds 

of the new canal. 
10.60 miles will be new line. 
The cost of improvement on this division to 36 

feet width of bottom, with five feet depth of water, 
will be as follows :— 

30.00 miles of old canal, within new canal, will 
cost $4,000 per mile............ $120,000 00 

6.30 miles not within new, at $4,000, 
Will COSC ss55 co50 Secs vevevece. 25,200 00 

4.30 miles not within the new canal, 
will require to be ducked at $6,- 
182 per mile.... 1... see eeee eee 26,582 60 

Add for raising old bridges, locks and 
AQUEdUCtS......-e eee cece eeeeee-» 8,000 00 

MIDDLE DIVISICN. 

This extends from the Oneida lake canal to the 
east line of Wayne county, 73 miles. 

52 miles will be enlarged. 
6 locks all upon the new line will be enlarged 
and double. 

21 miles is not under contract. 
8.40 miles of old canal east of Syracuse, will be 

within the prism of the new, one mile of which 
will not nee imporoving. 

* 8.03 miles east of Syracuse will be new line. __ 
4.57 miles at the Montezuma marshes, will be new 

line, but the cost of this line $248,832 00, is 
so great, that it is advisable to improve the 
old line, besides it would require 3 years to 
complete the new line to the east line of 
Wayne county, if it were now under con- 
tract. 

Upon the marshes are two locks—one with six 
and the other with five feet water. These will re- 

canal will only require deepening to give it the 
He og capacity. 

he improvement on this division will cost as 
follows :— 

7.40 miles within new canal at $2,- 
295 per mile.................. $16,983 00 

Add for 1.09 miles of docking at $6,- 
163 per mile... 0... ccc ccc ccses OROB 
8.03 miles old canal which will not 

be within the new........ see. 18;428 85 
4.57 miles on Montezuma marshes, 

dredging 112,000 cubic yards at 
20 cents per yard............. 22,400 00° 

Two locks to be enlarged with woodat 
$6,000 cach.... 2... .... cee seee-. 12,000 00 

OU vcs segs doen Wde a thud «+» $76,550 23 

WESTERN DIVISION. 

Extends from the east line of Wayne county to _ 
ng and is 165 miles in length. In the spring 
0 ; : 

23 miles of canal will be enlarged, and en- 
larged locks will be in use atall points upon 
the new line, except one at Pittlock, one at 
ead emg —. at Scams and one at 
righton. In ing the proposed improve- 

ment, these locks ‘will wae to be e 
although two are not upon the new line. 

127.63 miles is not under contract. 

To give this division the necessary capacity, 
will cost as follows :— 
10 miles within the new canal will re- 

quire doéking, the estimated cost of ‘ 
which is $6,270 per mile, making.. $62,700 00 

114.63 miles will be within the prism . 
of the new canal, which will only 
require to be evcavated, and the 
banks raised, estimated to cost $2,- . 
FOO POP WEIR, Oo woe nocc.cate cenese 316,378 80 

3 miles not within new canal........ 8,280 00 
4 locks to be enlarged, $5,000 each... 20,000 00 
Add for raising aqueducts and bridges. 5,000 00 

Pete .vccgennccvedune deveddnis $412,358 80 

RECAPITULATION. 

175 miles of enlarged canal, will be in use at the 
opening of navigation in 1853. 

189 miles will be old canal, upon which boats of 
the present size only can pass. 

163 miles of old canal will be within 
the bounds of the new canal, when 
enlarged. It will cost to improve 
it, AS proposed 2... 260s coed Seeees 

26 miles of the old canal will not be 
within the enlarged canal. It will 

$522,800 18 

cost to improve it.............-. 100,891 45 
Enlarging two locks on Montezuma 

marshes........: we'kdSpsoives oxdus 12,000 00 
Enlarging four locks on western divi- 

MOR Sei vee ) wedu vagllons alléeesndaned 20,000 00 
For raising old locks, bridges and aqu- 
eee eer Tee Ut 

—_—_—_—— 

. 668,691 63 
Add 10 per cent for contingencies..... 66,869 16 

Total cost of improvement...... $735,560 79 

Of the money required for the improvement, 
586,080 19 dollars will be expended within the 
bounds of the canal when. , and will to that 
extent be available towards its completion. 

But 149,480 60 dollars will be expended on old 
canal not within the bounds of the new, a sum 
too small to be named in comparison with the ad- 
vantages to be derived from its expenditure. _ 
This estimate is made from the best authority, 

and is abundantly large to accomplish all the work 
proposed to be done. 7 

Another advantage which will result from the 
adoption of the proposed improvement will be an 
earlier completion of the Black River and Genesee 
Valley canals; ag it will enable the to 

i larger amount of surplus revenuesto 
their construction. 
BA ry bon ppg er of water is not 

sufficient to er any improvement 1 
except an entire : ent of the canal. 

quire altering at an expense of $6,000 each. The A facts will correct this erronéous imipres- 
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sion. ‘The old Jock at Franktort, at the east endo 
the long level, had a lift of eight feet, requiring 
7,275 cubic feet of water to a loaded Rane 
The new locks at that point 

or 12,414 feet more than the old lock. The aver- 
age lift of the enlarged locks is about eight feet. 1 
think none exceed that west of Montezuma, except 
at Lockport. To pass an enlarged loaded boat 
drawing 44 fect water through a lock of eight feet 
lift, will take 8,139 cubic feet of water. To passa 
boat of the present size, drawing 34 feet water, (to 
4which they are restricted,) will take 11,682 feet of 
water—a saving in passing the enlarged boat of 
3,643 feet, and passing at the same time twice the 
amount of freight with the small amount of water 
as is passed with the large amount, and saving 
near two-thirds in the quantity of water used for 

. lockages. 
At Lyons, 139 miles east from Buffalo, is an en- 

larged lock of eight feet lift, through which all the 
boats This lock, in the dry season, is sup- 
plied with water from Lake Erie, passing through 
more than 100 miles of old canal before reaching 
the lock. The lockages at this lock were about 
20,000 in 1850. 

With the proposed improvement only about half 
the quantity of water, including evaporation, leak- 
age and lockage, will be necessary to do the same 

ount of business in anlanget boats as is requir- 
ed to do it in those now used. 
The current sets east in 296 miles of canal. Its 

strength is so great in many portions as to be’a se- 
rious inconvenient to boats heavily laden with up 
freight. 

The increased peamity ot water required since 
the enlarged locks have been in use, has interfered| Fixed carbon..........+++e+++e+--. 5684" 
materially with the water power on streams taken|Warthy matter............ 0.2. -00005 280" « 
into the canal, involving the State in heavy claims scrim 
for damages. Both the evils last referred to will woo & 
be obviated by the proposed improvement. 

It is not intended by this communication to pre- 
vent the adoption of any plan which has been sub- 
mitted to the Legislature, each of which requires 
much time to accomplish. 

The plan proposed by the undersigned, is one 
which he thinks should be immediately adopted, 
and the work commenced before the o 
navigation. There are many points where it is 
now difficult to pass two loaded boats of the pres- 
ent size; these points can all be improved before 
the opening of navigation, so as to give great re- 
lief to the present season, and at the opening of the 
navigation in 1853 we shall have most of the ben- 
efits of the enlarged canal. 

. I propose to obtain the funds with which to car- 
ty out the plan as follows:— 
The improvement proposed is what is termed an 

“extraordinary repair.” It is within the power of, 
the canal board to order an “extraordinary repair” 
when the cost shall not exceed $30,000. To ex- 
pend a larger sum the authority of the Legislature 
is requisite. 

In framing the new constitution, provision was 
made for paying from the canal revenues for the 

s of “ ordinary repairs” only, leaving “‘ ex- 
traordinary repairs” to be made whenever they be- 
came necessary from the $1,000,000 authorised to 
be raised “ for expenses not provided for” by sec- 
tion 10, article 7 of the constitution. 

By authority of this provision in the constitution- 
$50,000 was loaned under chapter 374, Laws of 
1849, for* “extraordinary repairs.” And by the 
same authority $172,585 49 was raised under chap- 
— 232, Laws of 1849, to. pay for the Albany Ba- 

The balance of the $1,000,000—$757,414 51— 
may be loaned and applied to the improvement 
ae a sum greater by 21,853 70 than will be 

uired. 
is this improvement is made it will add 100 per 
cent to the capacity of the canal, give toa great 
extent the advantages of the enlargement, and 

transportation at least 33 percent. It wil! 
increase the tolls in like cenpensen, (if kept at their 
present rates,) and for all time to come -secure to 
our citizens the invaluable trade between the Eas- 
tern and Western States. 

Nexson J. Beacu. 

says:—A few weeks since a specimen of coal, re- 
ave a lift of 11 feet,|cently discovered on Puget’s Sound, was forward- 

ui to pass the same boat 19,689 cubic feet, ed to the secretary of the navy, with the request, 

ning of! 
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Coal at Puget’s Sound. 

The Washington Republic, on the 15th inst., 

ih view of the immense importance of this article 
to our Pacific steam marine, that he would cause 
it,to be analyzed. The gentleman who forwarded 
the specimen to the department states that it was 
selected indiscriminately from a considerable quan- 
tity lying on the ground, which had been dug up 
from within three feet of the surface; that the 
various veins have a considerable dip towards the 
near hills and mountains on the west; thus there 
is every indication of its existance in great quan- 
tities; and that it is of easy access from a harbor, 
in which vessels of ny size may anchor, in water 
as placid as a mill pond. 

. The specimen was submitted to Professor John- 
son, and the report which follows presents the re- 
sult of his analysis: 

Washington, Feb. 11, 1851. 
Commodore C, W. Skinner :— 

Dear Sir—I have examined the specimen o 
coal from Puget’s Sound, this day received from 
you, through the kindness of Captain Aulick. It 
seems to be one of the purest American coals 
which I have yet seen. 

It has a specific gravity of 1.315, and will weigh, 
in the merchantable state, from fifty-one to fifty- 
five pounds per cubic foot, according to the size of 
lumps, and will require on board a steamer about 
forty-two and a quarter cubic feet of space to stow 
one gross ton. it is of a brilliant lustre, wholly 
free from liability to soil. 
It is composed of volatile matter.... 40 36 per ct. 

After the luminous flame ceases, the coke burns 
with a bright glow, and leaves a light brick red or 
deep salmon-colored ash. 

In coking, the coal scarcely increases in bulk, 
has no tendency to agglutinate, and, consequently, 
preserves an open fire, burning freely, and does not 
cover itself with ashes to such a degree as mater- 
ially to obstruct the combustion. I suspect the spe- 
cimen sent to have been taken from near the out 
crop of the bed. Ifso, we may reasonably expect 
that when pursued under greater covering, the 
amount of illuminating gas given out will be greater 
than was shown by this specimen. 

The coal seems to be nearly free from sulphur. 
The ratio of its fixed to its volatile combustibla 
matter is 14 tol, and under a well consttucted 
boiler, ought to produce from seven and a-half to 
eight and a-half pounds of steam from 212° to one 
pound of coal burned. 

Yours, respectfully, 
ALTER R, JOHNSON. 

Trade of Boston with California. 

It is stated in the Boston Price Current that the 
most marked feature in that market during the 
year has been the demand for good for California, 
and the large increase of the Boston trade with the 
Pacific. Eariy in the year the attention of all clas- 
ses and callings were directed to this new field 
for commercial enterprise, and it was deemed mere- 
ly necessary to make shipments there to realize a 
golden harvest. As might have been expected, the 
anticipations of many were doomed to disappoint- 
ment, especially those who depended solely on ship- 
ments of lumber. The trade, of late, has passed 
into fewer hands, and is now confined principally 

in their shipments, and generally send out assort- 

that market, and which, so fi 
tisfactory returns. In order to show, at a glancé, 
the extent of the trade of Boston with California, 
the Price Current gives the clearances from the 
es of Boston for the year 1849 and 1850, as fol- 
ows ! 

Ships. Barks. Brigs. Schooners Total. 
1849.. 58 37 4i 15 151 
1850.. 53 57 31 28 MAGS 
Although this table shows an increase of only 

ed cargoes, selected with a regard to the wants of 
have yielded sa- 

— rs 

merchandise going forward has been much larger 
and of far greater value. 

. North Carolina Coal, 

A space of fifteen miles in length, by four or five 
miles in width, situated in Moore and Chatham 
counties, North Carolina, has been lately explored 
by Professor Johnson, who reports having found 
unmistakable signs of a deposit of the best kigds 
of bituminous, semibituminous, and authra€ite 
coal. He states that the deposits extend a distance 
of thirty miles, by four or five miles in width, em- 
bracing a space of about 150 square miles, It is 
said also, that the deposits reach a depth of seven 
feet two inches, being greater than any like de- 
posits in England. 1 

Pennsylvania. 
Pennsylvania Canals.—The Philadelphia Bulle- 

tin has the following annunciation : 

The board of canal commissioners announces, 

that the water will be in the canal, at Columbia, 

on Monday next, the 24th inst. so that transporta- 
tion will commence on that day on the main line, 

and continue uninterrupted to Pittsburgh. 
By order of the Board. 

THomas L. Winson, Secretary. 
The Bulletin adds— 
The announcement of the opening of navigation 

on the Pennsylvania canal on Monday next, the 
24th inst., must be hailed with satisfaction by every 
Pennsylvanian. This early opening, full 2 months 
in advance of the New York canals, together with 
the reduced rates of toll, will have an admirable 
tendency in throwing upon our State works 
an unusually heavy business. We understand 
that our transporters intend to open the spring busi- 
ness at the following low rates of freight :—Dry 
goods, 90 cents per 100 lbs., hardware 75 cents; 
and groceries 75 cts. Such low rates will attract 
a greater amount of trade that had hitherto been 
transported by sea to New Orleans and by other 
routes. 

Central Railroad.—The following statement 
shows the fact of a very large increase of business 
in the travel and transportation on the Pennsylva- 
nia State railroad :— 
Number of cars hauled over the Colum- 

bia and Philadelphia railroad during 
the months of Dec. and January, 1851, 19,324 

Do. do. do. 1850, 13,121 

Co ere er een “6,203 

We learn from the report of Gen. Roumfort to 

the canal commissioners, that, for the year 1850, 

the net income from the Philadelphia & Columbia 
railroad ‘amounted to $358,895 45, being about 9 

per cent on $4,000,000, the cost of the road and the 
machinery upon it. 

Leggett’s Gap Railroad.—We \earn that the Leg- 
gett’s Gap railroad company have commenced 

laying their track from Scrantonia (Lackawana 
iron works) with heavy T rail of the best quality 
and have several miles ready for the cars. The 

compatiy have commenced mining coal prepara- 
tory to stocking the road, which will be finished in 
afew months, forming a connection with the New 

York and Erie railroad at Great Bend. This road 
will be the medium for supplying western New 

to experienced mercantile houses, who are cautious | York with coal. 

Kentucky. 

A bill has been introduced into the legislature of 
this State, making the following appropriations to 
various works of internal improvement, viz: 

To the Kentucky river, $200,000; to the unfi- 
nished roads, $300,000 ; to the railroad from Louis- 
ville towards Tennessee, in the direction of Nash- 
ville, $500,000; toa railroad from Lexington, in 
the direction of the Virginia line, $500,000; to a 
railroad from the Louisville and Frankfort rail- 
road, in the direction of Cumberland Gap, $200,- 

Dated Albany, 17th Feb., 1851. fifteen vessels, compared with 1849, the quantity of 000 ; to Licking river, $100,000. 
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EARNINGS AND EXPENSES OF RAILROADS OF NEW YORK. 1850. 
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A New Rail. tor Railroads: ° 

We invite the particular attention of engineers 
of railroad companies to the article in our paper of 
to-day, by Mr. Latrobe of the Baltimore and Ohio 
railroad, upon the subject of a new form of rail for 
railroads. Our next paper will contain the balance 
of the article, and also a lithographic drawing, 
showing the form proposed to be used. The 
writers expetience in railway matters entitles his 
views to the most careful consideration. They will 
receive a thorough examination, from the well 
known reputation of the author. 

Both the scientific and the practical man feel, 
that the great field for reform in railroad construc- 
‘tion is in substituting an improved rail for the one 
in use. The present form is bad in theory, bad in 
its results, and the source of a great annoyance in 
its use. We have not a doubt that a rail nearly 
theoretically and practically perfect, may be made 

with but a slight additional expense upon the form 
now in use. If such an improvement could be 
effected it would be impossible to compute the ex- 
tent of its value. 
One thing we may be assured of, that the pub- 

lic will never rest satisfied till the practicability or 
impracticability of the proposed improvement shall 
be demonstrated one way or anothér. We invite 
communications upon this subject from railroad 
engineers, for the purpose of collecting the opinions 
and experience of those best fitted to speak upon 
this subject. 

Stock ona eney: Market. 

As stated in our last, the general aspect of the 
money market is favorable. Securities of compa- 
nies borrowing money, continue to be negotiated 

with comparative ease, at rates which net the sel- 
ler from 85 to 90; and yield the parr about 8 
per cent per annum. 

The wants of our railroad companies - are fast 
assuming the character of a steady and uniform 
demand upon the capital of the country, and in our 
calculations for the future, we should take into 
consideration the influence of this demand, just as 
we should the sum that is annually required to pay 
our foreign indebtedness. Every year will witness 
a regular increase in the number of railroad enter- 
prises, and a much larger amount of capital will 
be absorbed in their construction, than in any other 

kind of permanent investment. In the adjustment 
of the tariff, and in every movement that has re- 
ference to our monetary concerns, the influence o 

. 

‘AMERICAN ‘RAILROAD JOURNAL. 
_ithis new element in business affairs, should re- 

ceive careful attention. 
There can hardly be less than 3,000 miles of rail- 

road built annually, for the next three years. This 
may seem a large estimate, but let any person fa- 
miliar with the subject, calculate the number of 
miles in progress in each State, and he will be con- 

-lvinced that the amount is not over stated. The 

roads in progress in the States of New York, Ohio, 
Indiana and Virginia will make up nearly one- 
half of the estimate. A large number of other 

States have 400 or 500 miles in progress, and as 
we ha¥e 30 States in the Union without including 

California, it will require only 300 miles to each, 

to equal the above estimate. We have pretty 
carefully examined into this matter, and believe 
that we are not far from correct. 

The average cost of these roads will not much 
exceed $20,000 to the mile. Taking this snm as 
the average,. and the cost of the new roads to be 

built within the next three years will amount to 
$180,000,000. If this sum should be thought to be 
high, it must be remembered that a very large 
amount will be required for roads already in ope- 
ration ; so that the actual sum absorbed by these 
works will exceed rather than fall short of the 
above estimate. This amo will, in the short space 
of three years, be taken from our active capital, for 

investment, which will yield an average of not 
more than 6 or 7 per cent. 

The amount required yearly for the next 3 years 
will be equal to two and one-half dollars to every 
person in the United States. This would not be a 
very heavy tax, if it could be paid out of the direct 
products of every person’s industry. <A greater 
part of it can beso paid. The reason why 
the roads in progress in the south and west have 
80 little tendency to disturb the money market is 
the fact, that those interested in their construction 

can readily out of their own means prepare the 
road bed for the iron, without inconvenience or 

embarrassment. But our great danger lies in the 

extent of our importations from abroad. If our 
above estimates are correct, we must pay some- 

thing over $12,000,000 annually to foreign manu- 
facturers, for the article of iron alone. It is from 
this, more than from all other causes, that we must 
anticipate a disturbance in our monetary affairs, 
resulting from our railroad enterprises. 

In framing a tariff we think the true rule to be 
followed is to impose a rate of duties which shall 
always leave a small balance of trade in our favor. 

No matter how small this may be, the rule should 
be adhered to, under all circumstances. It is one 

upon which all parties can unite, as it is essential 

to the prosperity of all classes and pursuits. We 
had better let some interests suffer from what may 

be thought to be adequate protection, than depart 

from a rule alike intelligible and beneficial to the 

great mass. This system will allow the greatest 

degree of freedom of trade compatible with the 
highest good. (We are of course speaking with- 
out reference to the amount of revenue required.— 

Our wants in this respect may compel us to adopt 
a rate of duty very different from tig true theoreti- 

cal standard.) 

No nation at the present day can part with its 
gold and silver without sinking into a commercial 
vassalage to the one that has obtained the posses- 
sion of them. The simple reason of this, with- 
out going elaborately into the casue, is, that the 
precious metals are necessary to the transfer of pro- 
perty, and the transaetions of business, Property 

falls in value, just in proportion to the difficulty of 
making transfers of it. The old theory, there- 
fore, of the balance of trade, though based upon er- 
roneous ideas as to the superior value of gold and 
silver, is nevertheless strictly true, when their wses 
are considered. The precious metals are no more 
valuable than any other kinds of property, but 
they perform an office which no other can be made 
to perform, and every people must possess a cer- 
tain quantity.of them for this office. Horses are 
no more valuable than oxen, but they are in- 
dispensable in cases in which the latter would be 
worthless. 

If the balance of trade continues in our favor, 

we do not anticipate any great inconvenience, even 

from the expenditure of $60,000,000 annually upon 
our railroads. This sum is but little more than 
half of the annual amount expended in Great Bri- 
tain for the past ten years upon the railroads of 
that country, where at least $1,000,000,000 have 

been invested since 1840. This enormous expen- 
diture would have exerted no bad effects, but for 

the vast sums squandered upon useless lines, and 

by corrupt management. The amount expended 
in some years equalled at least $150,000,000. In 
1849, a year of unexampled abundance of money, 
the railroad calls in England amounted to 100,000,- 
000. The great cause of the break down there, 
was the immense depreciation of railroad property. 
The cost of these works would not have been felt, 

if there had been no loss from this source. We 
have but little to fear from a similar cause. With 
us, there is but little danger that the capital drawn 

from the monetary circles will be lost, or that the 
securities received in exchange, willever go below 
par. The communities through which the road 
will run, can well afford to lose the cost of 
grading and preparing the road bed for the iron if - 
they can secure a railroad thereby. A consider- 
able portion of their contributions are never turned 
into money. Of course the expenditure of these 

does not affect the market. As our currency is made 
up, abundance and scarcity of money are terms 
synonymous with confidence, a lack of confidence. A 
person in possession of an abundance of United 
States stocks, can never by long in want of money 

in any condition of the market. These can always 
be made the basis of a credit, or converted into mo- 

ney, at will. So with all other well known and 
safe securities. 

During the present week, two pretty extensive 

sales of bonds have been made at auction, those of 

the Ohio Central, and the Lafayette and Indiana- 
polis railroads. The following are the reported 
sales of the former: 

$6,000 at. PETS 
BiGOD . .. cgcs weve VEE FI. OMe 
13,000 Sée OBE 
5,000 o'e'e'e'e i'n OM 
2.000 obs OS 

~ 7,000 A | 
$1,000 at.. . 904 
3,000 . - 90% 
5,000 ..90 

CREE? cee Ieee es Hees 884 
153,000 TTT ike ae 893 

The Lafayette and Indianapolis bonds, $250,000, 

sold at prices ranging from 91 to 84, at which clos- 
ing price $90,000 was sold. The average of the 
sale was 86} to 87. 

In addition to the public sales, a very large 
amount of bonds have been disposed at private 
sales. Among these may be named the boads of 
the Dayton and Western, to the amount of $300,- 
000, the Greenville and Miami, to the amount of 
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$150,000. The new Albany and Salem railroad 
company, Indiana, has also negociated a large loan 
for the prosecution of that work. The Terre Haute 
and Indianapolis co., have sold a portion of its re- 
cent issue of bonds, a sufficient amount to meet its 

immediate wants. The route occupied by this 
company, together with the favorable exhibit of 
its affairs, have caused {these bonds to be sought 
after for investment, and to be taken from first 
hands, without going into the street. A large 
amiount of country securities are still before the 
market, and the supply is likely to continue. Next 
week the Erie railroad will sell bonds to the am- 
ount of $3,500,000, to fund its floating debt. The 

sale of so large a sum will probably depress prices 

for a short time till this amount shall have been 
absorbed among our capitalists. This great road 
will be opened to the Lake in about two month from 
this time. 

The tendency of the stock market has been up- 

ward during the week, but flatted off on the recep- 
tion of the Steamer’s news, the fall in cotton being 
the cause. ‘[ron remains about the same. The 

non-action of Congress upon the tariff may be made 

the occasion for higher quotations on this article. 

SALES OF STOCK IN NEW YORK. 
February 21. February 18. 

Sales. Sales. 
U.S ’67 Loan...... 1154 115} 
Erie BB... .00e cece 844 824 
Harlem R.R........ 68} 69 
Stonington......... 41 42 
Radic Bids dnescsentn> 242 233 
Norwich & Wor.... 61 61 
Del. & Hudson..... 1344 1334 
Rochester «Syracuse — 112} 
Reading .......--. 62} 60 
Morris Canal....... 204 20 
Erie income ......-. 944 934 
Hudson River....... — 82 

” “ Bonds. 104% 104 
Utica and Sch’y RR. 125 — 
Canton .... see veces 60 58 
Farmers Loan...... 66 674 

SALES OF STOCKS IN BOSTON. 
Feb. 20. Feb. 13. 

Old Colony Railroad........... 67 68} 
Boston and Maine R.R......... 106 1054 
Eastern Railroad............... 102; 103} 
Fitchburg Railroad. ............ 1113 1113 
Michigan Central Railroad..... 944 - 
Northern Railroad.......... ++. 724 72 
Vermont Central Railroad. ..... 254 35 
Vermont and Mass. R.R..-...... 30} 30 
Western Railroad.............. 107 107 
Ogdensburg Railroad........... 394 394 
Rutland Railroad.............. 59 58% 
Boston and Worcester Railroad. 106 105 
Rutland Railroad Bonds.... .... 88 85 
Ogdensburg Railroad Bonds..... 994 99 
Vermont Central R.R. Bonds.... 92 92 
Norfolk County R.R. Bonds. .... 74 — 
Boston and Providence R.R...... 85 86 
Philadelphia, Wilm’gton & Balt. 31 30 
Comeene BR. 00s cece sted 90 bees — 
Connecticut river R.R.......... 75 oe 
Cheshire RiR i vicic\.0i0. via ceivsae'ss 61 62 
Boston, Concord & Montreal.... 43 a 
Nashua & Lowell............... 109 1083 
Fall River Railroad............ — 924 
Sullivan Railroad.............. 20 20 
Manchester and Lawrence.... .. 90 90 
Worcester and Nashua.......... 51} 51 

Tennessee. 

East Ténnessee and Virginia R. R.—This link 

in the great central northern and southern line of 
railroad, though the last commenced, bids fair to be 

one of the first to be constructed. Those upon 
whom the work of construction devolves, the peo- 
ple on the route, have certainly manifested more 
interest, and displayed more energy, in the prose- 

cution of this enterprise, than has been exhibited | 
by any of their coadjutors in the great work of 
which this is a part. Already the grading of 40 
miles of the line has been put under contract to a 
Mr. Furguson, of Pennsylvania, an experienced 
contractor, for $130,000, one half of which he takes 
in Stock. Should the State of Tennessee, as is 

confidently expected, guarantee the bonds of the 
company to an amount sufficient to purchase the 
iron, the road will be constructed with as much 

dispatch as is possible, taking into consideration its 
length of line. 

Louisville and Nashville Railroad—A distinguish- 
ed gentleman who has taken an active part in pub- 
lic meetings in the southern part of Kentucky up- 
on the subject of this railroad, speaking of what 
the counties and cities on the route will subscribe, 
says there is no doubt at all that Nelson will put 
down $230,000, Larue $50,000, Hart $100,000, 
Barren $250,000, Allen $100,000, Sumner $300,- 
000, Nashville $500,000, and Louisville, $1,000,- 
000, making an aggregate of $2,550,000—which 
is $50,000 more than Mr. Stevenson, the president 
of the Nashville and Chattanooga road, says will 
complete the work.—Memphis Eagle. 

Profits of Plank Roads —The Syracuse and Os- 
wego plank road is about 31 miles in length, and, 
including its eleven toll houses, was constructed 

at a cost of $43,964. Up to the time ofholding the 
first annual meeting in December, there had been 
received for tolls $5,757—the road having been in 
operation less than a year. 

- North Carolina. 

The Norfolk Argus of January 31st, states that 
after much opposition and difficulty, the Raleigh 

and Gaston R. R. bill passed the Senate on the last 
night of the session. The bill provides that, upon 
an expenditure of $400,000 by the present stock- 

holders of the road for the construction of the work, 

then the State of North Carolina re-leases them 

from their indebtedness to her on account of liabi- 
lities growing out of their connection with the road, 
and the stockholders and the State are to be equally 
interested in the work. 

Railroad Suit and Verdict. 
At the late sitting of the Supreme Court in Bos- 

ton, the jury having under consideration the case 
of the Boston and Worcester railroad corporation 

vs. Amos W. Dana, late depot master for them in 
this city, to recover some $20,000 damages for ai- 

leged appropriation of the funds of the corporation 
tu his own use, by the sale of tickets, ete, unac- 

counted for, returned a verdict for plaintiffs, and 
assessed damages in the sum of $6,841. 

Communication between Albany and Ver- 
mont and Canada Railroads. 

On the first day of July next, a continuous and 

direct line of railway will be completed and in run- 

ning order, -from the city of Montreal to Eagle 

Bridge, of more than 200 miles in length—Eagle 

Bridge being a point on the Hoosic river, in the 
county of Washington, about 30 miles distant from 
Albany. 

The roads constituting this chain of railway are 
the 

Troy and Rutland, trom Eagle Bridge to 
Salem 

Rutland and Washington, from Salem to 
Rutland ... 40 

Rutland and Burlington (in part) from 
Rutland to Burlington 64 

Vermont and Canada, from Burlington to 
the Canada line 

Champlain, St. Lawrence and St. Johns, 
Rouse’s Point to Montreal........ 

J eipchleasid 6ab dd WeMacnede’e aadieals 17 miles. 

“ 

203 miles, 

a 
Adding to this, the distance between New York 

iund Eagle Bridge, (between which a line of rail- 
toad will be in operation before ihe close of the 
}>resent.year), which is about 170 miles, and we 
shall have an almost through line to Montreal, of 
about 375 miles. : 

Railroad from Portsmouth, N. H., to Rouse’s 
Peint. 

The Portsmouth Journal states that the length of 
route from Rouse’s Point, or Ogdensburg railroad, 
to Portsmouth, by the Boston, Concord and Mon- 
treal, the Cocheco, and the Portsmouth and Dover 

railroads, extended through Vermont, is two hnn- 
dred and sixteen miles; from Rouse’s Point to Bos- 
ton, by Burlington, Montpelier, White River, Con- 

cord, etc., is two hundred and ninety-seven miles; 

making it eighty-one miles nearer to Portsmouth 
than to Boston. From Montreal to Portsmouth by 
the former route is two hundred and fifty miles; 
from Montreal to Boston by the latter, is three hun- 
dred and forty miles; making it ninety miles near- 
er to Portsmouth than to Boston. The Journal 
states that the completion of all parts of the line is 
secured, excepting the distarice from Portsmouth to 
Dover, 16 miles, and urges the importance of tne 
early construction of this shert link. It also ex- 
presses the opinion, that the excellent harbor at 
Portsmouth would attract to that town a large 
amount of business, if the above connections 
should be formed. 

Liabilities of Railroad Companies. 

In a recent case tried before the Supreme Court 
of Massachusetts, Mann, administrator, vs. the 

Boston and Worcester railroad company, the jury, 
under the direction of the court, returned a pro for- 
ma verdict for defendants. The case was substan- 

tially as follows: Daniels, while crossing the Hol- 
liston branch of the Worcester railroad, in a wag- 

on, was killed. The administrator of his estate 

brought an action against the R. R. company for 
$10,000 damages. The court decides that this isa 

similar case with that of a woman killed upon the 
same road, at the South Cove, where it was decid- 

ed that the road was not liable for a person not a 
passenger, injured or killed while carelessly upon 
the track. Upon this question of law, the case 
will go before the whole court. 

Ohio and Mississippi Railroad Co. 

This company having, at the recent session of 

the legislature of Illinois, obtained a charter for a 
line from Vincennes to Illinoistown, opposite St. 
Louis, and with it, secured the right of way for the 
whole distance from Cincinnati to the Mississippi 
river, are now taking the preliminary steps toward 

the commencement of this great work, which is 
likely to give a new impulse to the railroad feeling 
of the three great western States. 

There are two intermediate arbitrary points in 
the charter, Laurenceburgh and Vincennes. The 
former is a natural point in the line. 

The whole length of line will be about 330 miles, 
viz: 20 miles in Ohio, 160 in-Indiana, and 150 in 
Illinois. ' 

This road has been a favorite project of Cincin- 
nati, for the purpose of connecting herself with St. 
Lguis, by the shortest possible route. The refusal 

of Illinois to grant the right of way across that 
State, has had the effect to prevent the commence- 
ment of the work of construction. This objection 
being removed, we learn that there is now every 
prospect of its vigorous prosecution. Parties of | 
engineers are now in the field, and the work upon 
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the-firet- division out of Cincinnati will, we pre- 
sume, be commenced at once. \ 

-'The subscriptions to the stock amount to abou 
$1,200,000 : $600,000 was subscribed by the city of 
Cincinnati. Bnt little has been done in the way 
of obtaining subscriptions to stock, owing to the 
uncertainty of obtaining the right to run through 
Illinois. 
“The whole route is said to be favorable, the 
grades in no case exceeding 35 feet to the mile.— 
Such is the statement of engineers familiar with 
the route, Professor Mitchell, in his report, also 
states the route to be a good one, though we believe 

that, as far as Indiana is concerned, it has been 
considered to be a difficult one for the west. Care- 
ful surveys will undoubtedly remove many obsta- 
cles that are now supposed to exist. 
The first part of the line, or so much of it as 

will carry it to the Jeffersonville railroad, is im- 
portant for the purpose of opening a railroad com- 
munication between Cincinnati and Louisville.— 
We presume that the first efforts will be directed 
toward constructing a railroad to a point of junc- 
tion with the former, 
We have received a copy of Prof. Mitchell’s 

survey made a few years since, a greater portion 
of which we shall copy at our first opportunity. 

Alabama, ‘ 

Girard Railroad.—We are pleased tolearn, says 
the N. O. Bulletin, that the President of the com- 

pany, who had been in our city for some days has 
opened books of subscription with the most encour- 
aging prospects. ‘The gentlemen who have al- 
ready subscribed comprise our most diserning and 
intelligent citizens, who, from their position, are 
best able to appreciate the merits of the undertak- 
ing. Their names to the list, and the amounts 
subscribed by them, are/satisfactory evidences of 
their appreciation of the enterprise. We hope 
our citizens generally will favor this work, and 

encourage its progress by liberal subscriptions. 

Kentucky 

Lexington and Maysville Railroad.—The coun- 
ty court of Mason have subscribed 150,000 dollars 
in stock in the Maysville and Lexington railroad 
company, and the issue of the bonds of the county 
in payment therefor. A majority of all the Justi- 
ces of the county were present, and the vote on the 

adoption of the order was unanimous. 
The Maysville Eagle says:—“ The city sub- 

scription is the same as that of the county, making 
$300,000 together. Besides this, considerably up- 
wards of $100,000 have been subscribed by pri- 
vate citizens; and still subscriptions are going on. 

There is a lively competition in subscriptions on 

the rival routes through the county ; and we antic- 
ipate an aggregate of $500,000 towards the rail- 

road in all of Mason county.” 

Extension of the Harlem R.R. Northward. 

A route for a railroad is now being surveyed be- 
tween Hoosic and Chatham, through Rensslaer 

Co. to connect the Washington Co. and Benington 
railroad, with the Harlem railroad. The former 
is to be finished tothe Hoosic River Valley, by 
the 4th of next July, and the latter to Chatham, 

at the same time. There will be then wanting 

only 36 miles of railroad to complete a great inte- 

rior railroad to Burlington, Vt., Ogdensburg, on 
the St. Lawrence and Montreal, and ultimately 

Quebec, &c. This 36 miles is now being survey- 
ed, and has progressed far enough to demonstrate 
the fact of great feasibility. There is a continu- 
ous valley from Chatham, through New Lebanon, 

AMERICAN RAILROAD JOURNAL. 
ener eaneereneEee a 

Stevetown, Berlin, and Petersburg, to the Hoosic 
river. The route is unusually favorable for easy 

This road is of especial importance to New York, 
as it will connect with the Ogdensburg road and 
the entire western Vt. Valley, forwarding freight 
and passengers down to New York. 

Ohio. 

Cincinnati and Cleveland.—These two cities are 
how united by railroad. On the 21st ult. the city 
council of Cincinnati and a number of its private 
citizens passed over the entire line, with a view to 
celebrate the birth day of Washington in the Lake 
city. The railroad communication from Cincin- 
nati to Cleveland is composed of three links, as 
follows, viz: 

Little Miami railroad to Xenia........ 65 miles. 
Columbus and Xenia....../.......... ee 
Cleveland and Columbus.............. 149 

MN iieh Wald tas wenein dao o Chika bes oct a 

The entire distance will be made in the summer 

time in not more than fourteen hours. 

South Carolina Railroad.—At a meeting of the 
stockholders of this company, the following gen- 
tlemen were elected directors for the ensuing 

year :— 

H. W. Conner, Robert Caldwell, 
John Bryce, L. J. Patterson, 
Wade Hampton, G. A. Trenholm, 
Alfred Huger, Henry Gourdin, 
Andrew Wallace, C. J. Shannon, 
A. Burnsides, W. B. Pringle. 
W. C. Dukes, Ker Boyce. 
Robert Martin. 

New York. 

Albany and Northern Railroad.—A company has 
been recently engaged at Albany on the above 
title, the object of which is to construct a railroad 
from Albany throug West Troy, Cohoes, Water- 
ford, Schaghticoke, to Eagle Bridge in Washing- 
ton county, there to connect with the Washington 
and Rutland railroad, thus forming a continuous 

line of railway from Montreal and Ogdensburgh. 

The following gentlemen are the directors, viz:— 

Erastus Corning, Marcus T. Reynolds, James Ed- 

wards, Samuel Pruyn, James A. Wilson, William 

W. Forsyth, Wm. V. Many, John B. James, John 
T. Cooper, Franklin Townsend, Visscher Ten 
Eyck, Robert H. Pruyn and Lansing Pruyn. To 
secure this great work the city of Albany is only 
required to sebscribe the sum of $335,000. It is 
the intention of the directors to have the road in 
running order before the 20th of November next. 
The line will be completed to Hoosic Bridge by 
the Ist of July next. 

Ohio. 

Opening of the Cleveland and Columbus Railroad. 
—The Columbus State Journal of the 19th says: 

Yesterday we took a trip on the Cleveland rail- 
road thirty one miles, to the point where the two 
ends of the road were to be united, thus finishing 
the work. We arrived in company with a goodly 
number of citizens, and people from all the adjac- 
ent country, about 11 o’clock. On the south side 
of the gap was the locomotive from Cleveland, 
and a long row of freight cars. Four or five hun- 
dred peop e of both sexes met in the woods to wit- 
ness the important ceremony of laying the last rail 
and driving the last spike of this great work. Al- 
fred Kelley, the energetic and able president of the 
company, assisted by Mr, Case, Mayor of Cleve- 
land, Senator Payne, &c., proceeded to the task, 
and when finished, three hearty cheers, the firing 
of canon, and the whistling of two locomotives 
made the whole woods ring, as they never rang be- 
fore. The Cleveland cars then passed over the 
last laid rail, and returning, started for the “‘ For- 

grading—few curves, and of very moderate grades. | P 

est city,” taxing with them Mr. Kelly; Mayor, 
ase, &c., where they arrived last ee accom- 
lishing the distance from Columbus to Cleveland 

in less. time than it was ever done before. 

Tennessee. 

Directors of the East Tennessee” and Georgia 

Railroad Company for the ensuing year :— 
For the Stockholders.—James H. an, Alex- 

ander Ish, I. T. Lenoir, Wm. F. Keith, A. D. 
Keyes, John H. Crozier, Thomas C, Lyon, John 
Stanfield, David L. Knox. 

For the State-—Dr. J. G. M. Ramsey. F. S. 
Heiskell, Knox couuty ; Jno. Jarnagin, Anderson ; 
Wn. Lenoir, jr. Roane; E. Johnson, Monroe; D. 
C. Kenner, Jno. C. Gaut, Bradley ; Jos. McCulley, 
W. P. H. McDermott, McMinn. 

Louisiana, 
Active preparations are going forward at New 

Orleans for the construction of a railroad from that 
city to Jackson, Miss. A committee of arrange- 

ments, consisting of .one member from each muni- 
cipality and the city of Lafayette, has been ap- 

pointed, and $2000 have been placed at their dis- 
posal to commence the survey. Mr. Augustus S. 

Phelps has been elected engineer. 

Ohie. 

Ohio Central Railroad.—From the proceedings 
of a meeting of the directors of the above company, 

recently held at Zanesville, to hear a report of the 
president of said company of his recent negotia- 
tions of its securities, we learn that he succeeded 

in disposing of the bonds of the company to the 
amount of $450,000, and of the bonds of the coun- 

ty of Licking, the county of Muskingum, and the 
city of Zanesville, to the amount of $180,000.— 
These are all the bonds of this description, now 
held by the company, except about $17,000 of do- 
mestic bonds of Zanesville and Muskingum coun- 

ly, which are still in the hands of the treasurer. 
We also learn that Col. Sullivan made arrange- 

ments for the purchase of 6,000 tons of iron, and 
four locomotives for the use of the road. 

It is also stated that an arrangement has been 
recently concluded by which the citizens of Co- 
lumbus, and the directors of the Xenia and Colum- 

bus railroad company have undertaken to furnish 
one hundred thousand dollars, toward the construc- 
tion of the Central road. 

The following resolutions were passed at the 
meeting having reference to the turther progress of 
the work : 

Resolved, That the interests of the company, 
and the interests of the community demand, the 
earliest possible construction of that portion of the 
Central Ohio railroad, lying between Zanesville 
and the Ohio river. ' 

Resolved, That the commissioners of Musking- 
um county, be requested to take the necessary le- 
gal steps, to have a vote of the people of the coun- 
ty taken at the ensuing April election, upon the 
question of a further county subscription to the 
stock of said road. 

Resolved, That the president cause tobe laid be- 
fore the board of directors at as early a period as 
practicable, the report of the chief engineer as to 
the estimated expense of the construction and 
equipment of the eastern division of the Central 
Ohio railroad between Zanesville and the Ohio 
river. 

Resolved. That the president be fully authorised 
to cause books to be opened for subscription to the 
capital stock of the Central Ohio railroad at such 
points in the counties of Muskingum, Guernsey, 
and Belmont, and elsewhere as may be deemed ad- 
visable by him. 

Resolved, That for the purpose of carrying the 
above resolutions into immediate effect, the presi- 
dent be authorised to employ competent agents to 
solicite subseriptions to the stock of the company, 
paying such agents a moderate compensation 
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from Michigan. City to the-Michigan State line| therefor, as well for subscription, as for securing 
the right of way. 

New York. 

Mohawk Valley Railroad,—Hon. A.C. Flagg has 
been chosen president of the above company, and 

_E. H. Broadhead, Esq., has been selected as chief 
engineer. 
We understand that it is intended to enter upon 

the survey at once, and as soon as the line is es- 
tablished, to put it under contract. 

Illinois. 

There have been two companies chartered to 
build railroads across the southern part of this State 
—the Terre Haute and Alton, and the Ohio and 
Mississippi railroads; the latter from Vincennes to 
Illinoistown, opposite St. Louis. A charter was 
refused for a road from Terre Haute to Illinoistown 
for reasons of “State policy.” 

Wisconsin. 

A bill to incorporate the Milwaukee, Green Bay 
and Fond du Lac railroad company has passed 
both branches of the legislature of Wisconsin.— 
The capital of the company is fixed at $2,000,000, 
in shares of 100 each, and when five hundred 

shares of the stock are taken, and $5 a share paid 
in, the company is to be organised. 

Alabama. 

Girard Railroad.—The Mobile Register of 11th 

ult., says: “ We are pleased to learn that the com- 
missioners for obtaining subscriptions to the capi- 
tal stock of their noble enterprise, have succeeded 
beyond their expectation in New Orleans. After 
only three days’ effort, they received actual sub- 

scriptions to the amount of $200,000, and satisfac- 
tory assurances that that city will do all that is de- 
sired from her.” 

Ohio and Indiana Railroad.—The line of this 
road commences at Crestline, the western terminus 

of the Ohio and Pennsylvania railroad, and will 

thence run in a northwesterly direction, through 
Bucyrus, in Crawford county, Upper Sandusky, in P 
Wyandott county, and then through the counties 

of Hancock, Putnam and Van Wert, in Ohio, and 
the connty of Allen, in Indiana, terminating for 
the present at Fort Wayne, on the Wabash and 
Erie canal. Its furthér extension will be to Chi- 
cago, Galena, ete. The length of the line is 126 
miles, and the engineer’s estimate of grading and 
bridging is $3,800 per mile, or $478,000 to prepare 
the road for the rails. Surveys have been com- 
menced and preparations are making to put that 
portion of the road hetween Crestline and Bucyrus 
under contract. 
The present subscriptions to the stock of the 

company amount to about $200,000, of this $150,- 

000 are county subscriptions, and $50,000 private. 
In addition to this, Allen county, Indiana, is ex- 

pected to vote a stock subscription of $80,000— 

making the probable means now secured $280,000. 
A further subscription of $200,000 would secure 

the construction of the whole line. It is expected 
that this amount will be secured without difficulty. 
The line is a very important one in every point 

of view, and we hope to witness its vigorous pros- 
ecution. 

Michigan Southern Railroad. 
Mr. Jervis, the chief engineer of the Northern 

Indiana railroad, states that the whole line of this 
road between Michigan City and the Illinois State 
line, 36 miles, will be ready for the iron on the Ist 
of April next. The eastern section of the road 

has been surveyed, and proposals advertised. The 
contractors wil] soon be on the whole line. 

Illinois. 

Central Railroad Co.—The following are the 

leading features of the charter recently granted by 
this State for the construction of the above road. 
The bill grants to the company the lands donat- 

ed by Congress; the right o way belonging to the 
State ; the depot lot in Cairo; all property belong- 
ing to the State, connected with the road; and 
right of way through all lands of the State. A 
certificate of the organisation of the company is to 
be presented to the governor, showing that the char- 
ter is accepted; that one million ot stock is sub- 
scribed and 20 per cent paid in. 
The company is also to deposit $300,000 of in- 

terest-paying State indebtedness, or $200,000 in 
cash or U. S. stock, in the State treasury, to be re- 
turned when fifty miles of the road are made.— 
The governor is then to deed the property, lands, 
etc., to the company, the company at the same 
time making a deed of trust, to trustees, to be nam- 
ed in the bill, of all the road and real estate as gen- 
eral security for compliance on the part of the 
company, with the law of Congress, for the com- 
letion of the road according to the charter, and the 
ull indemnity of the State for all loss or liability 

to grow out of the non-compliance of the company 
with the charter. It is also provided that if fifty 
roiles of road is not completed in two years, the 
whole amount deposited with the treasurer is to be 
absolutely forfeited to the State. 
The route of the main track is fixed centrally, 

by requiring it to run not more than five miles from 
the northeast corner of township 21 north of range 
2 east of 3d principal meridian, nor to diverge at 
any place more than 17 miles from a straight line 
between the two terminating points. 
A branch is to run via Galena to Dubuque; an- 

other to Chicago, diverging north of 393 degrees. 
The central track is to be completed in four years, 

and the branches in six years from the execution of 
the deed of trust. 
One fourth of the lands is to be exempt from the 

operation of the deed of trust, to be sold to meet 
current expenses, construction, etc., but not to be 
sold faster than money is expended on the road. — 
On the faith of the remaining three fourths, the 
company may issue bonds and raise money to com- 
lete the road—the incumbrance created by that 

issue subject to the prior lien of the State. 
On completing each fifty miles of road, the trus- 

tees may sell the incumbered land adjacent thereto 
for cash or bonds, on which the incumbrance cre- 
ated by the bonds on the tracts sold shall cease, and 
the trustees shall cancel and return to the company 
bonds equal to the amount of the sale. 

After the completion of the road and branches, 
the company is to pay into the treasury of the state 
semi-annually five per cent ot the gross proceeds of 
the entire road. The property of the company is 
to be subject to taxation. When the state taxes 
exceed three fourths of one per cent. the excess is 
to be deducted from the five per cent of the gross 
proceeds, and when such taxes do not amount to a 
sum which when added to the five percent is equal 
to seven per cent of the entire gross proceeds, then 
the company is to pay the deficiency. Sixty days 
are given to the company to accept the terms of the 
bill, and a section is added which will leave it open 
to any othér company in case the present one does 
not ‘accept. 

Railroad Fares from Albany to Buffalo, 

The Albany Argus, in speaking of the reduction 

of fare from Buffalo to Albany, says:—‘‘ We are 
credibly informed that the directors do not intend 
to stop here ; but if it is found that under the pres- 
ent rates there should be a sufficient increase of 
travel to warrant it, a still further reduction will 

be made. That is the position to take; and the 
capital which would have been used in construct- 
ing a parallel road—called for by the former high 
rates—can be used in building roads were there 
now are none, but where the public interests call 
for their speedy construction.” 

1389 

e.think it will be found dificult to raisetwe 
millions of dollars to build a parallel roac to com 
pete with the Utica and Schenectady, at-fares leas 
than two cents per mile. 

Indiana, : 

The new constitution of Indiana provides 
“no county shall subscribe for stock in any incor 
porated company, unless the same be paid for at 
the time of such subscriptions; nor shal] any coun- 
ty loan its credit to any incorporated company, nor 
borrow money for the purpose of taking stock in 
any such company, nor shall the general assembly 
ever, on behalf of the State, assume the debt of any 

county, city, town or township; nor of any corpor- 
ation whatever.” 

{ce It is stated that Mr. David A. Neal has re. 
sumed his situation on the Reading railroad as 
agent for the eastern stockholders. 

Iron Pavement. 

Iron is dally coming into ‘more general use for 
almost every purpose. A letter from Paris, of a 
late date, says: 

A new pavement, to upset the macadam and 
other inventions of the kind, has been proposed by 
Mr. Tobart, who intends paving in his way, the 
streets and boulevards of Paris. This gentleman 
has proved by figures, that melting iron is only 
worth 11 francs in Paris, 7 trancs in Belgium, and 
44 francs by 100 kilogrammes in England, while the 
stone costs 25 francs in London, 15 francs in Paris, 
and 8 and 10 francs in Belgium. This new mode 
of pavement will be grooved, in order not to be- 
come slippery, and it is said that the electricity oc- 
casioned by the rolling of the carriages will pre- 
vent rust. Here is a new field open to industry. 

Dimensions, etc., of the Locomotive Engine 

** Champlain,” on the Hudson River R.R. 

This engine has an inside connection—15 inch 
cylinder, 20 inch stroke, 54 feet drivers, (4 drivers 

and truck), and has a boiler of the following di- 
mensions: 42 inches diameter, grate 42 by 38 in., 

fire box 57 inches deep, 144 14 inch tubes, 11 feet 
long, blast pipes at mouths 2 inches, main and 
branch steam pipes 4} inch inside diameter, steam 
ports 14 inches by 1 inch, throw off valve 4 inches, 
lap of valve 7-16 inch, lead 5-16 inch; 17 feet 6 
inches from centre of hind axle to centre of truck 
pintal, drivers 6 feet 4 inches centre to centre, 
main connections 6 feet 84 inches between centres. 

726 square feet tube surface—70 do. do. fire box do. 
—I1°1 do. do. grate. 

This machine was constructed by the Taunton 

Locomotive Manufacturing Co. 

Railroad Law. 

It has been decided in the Circuit Court of Ten- 
nessee that to enable a railroad to effect the end 
contemplated by the charter—“ the transportation 
of persons, goods, etc., over the said rai y 

there must, of necessity, be a way of approach to 
the road some place, for receiving and delivering, 
loading and unloading the produce, goods, eic., con- 
veyed, and to be conveyed, and so far, the eqmpa- 

ny is vested with the power, by.the provisions of 
the 24th section of the charter, and as an incident 
to the grant of the franchise, to condemn Jand in 
the manner provided in the 24th.section, dgainst 
the will of the owner. 

But for the purpose of depositories, storehouses, 
houses for agents, workshops, etc., which are not 
necessarily required to be contiguous to the road, 
the company have no power to take lands under 
the provisions of the 24th section, and must.rely 

upon negotiation with the owners thereof. 
As to the quantity.of land which may be com- 
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pillsorily taken by the company, ‘for the uses and 
purposes before indicated, no precise rule can be 
prescribed. This must be entrusted, in the first in- 
stance at least, to the sound discretion of persons 
of experience, and practical knowledge upon the 
subject, acting under the sanction of an oath. 

For the American Railroad Journal. 
Iron Bridges. 

Appleton’s Mechanics’ Magazine for January 
contains a long article upon the subject of iron 
bridges, in which it is attempted to be shown, that 
the cause of the giving way of the River bridge, so 
called, upon the Erie railroad, last season, was at- 
tributable to its faulty plan of construction. This 
article is noticed by a writer ina subsequent num- 
ber of the same periodical, in which he states that, 
“The lower chords of the iron bridge which 

gave way on the Erie railroad were found to be un- 
broken on examination after the fall. Now, if the 
lower chords of the Rider bridge did not break, 
though the bridge fell, can your correspondent ‘W.’ 
explain from what cause it could have fallen, and 
whether the effects of heat, to bind the bridge be- 
tween two abutments, may not have had something 
to do with its fall? Your corresponnent ‘W.’ says 
—‘ Again it has been argued, that the excessive 
heat of the season crippled the bridge; and this 
opinion has led todistrust of the material used, viz: 
iron. Admitting this to have been the fact, altho’ 
unsupported by any evidence whatever, what would 
the action have been ?’ 

“The argument which was used, was simply 
that the abutments upon which this particular 
bridge rested did not allow sufficient room for the 
expansion of the iron structure, and this argument 
is supported by the written report (one season be- 
fore) of a supervisor of bridges on the Erie railroad, 
calling attention to this very matter (want of room 
for the bridge), which is on file in the company’s 
office. 
“The Whipple iron bridges on the Newburgh 

branch of the Erie railroad proved quite defective 
in point of strength, so much so as to require their 
being propped up, to secure safety while passing 
over. Can your correspondent explain this failure 
of a bridge he has represented as possessing all the 
requirements of a properly proportioned structure ?” 

Another material fact may be stated here, that 
the accident occurred at about one o’clock upon one 
of the hottest days of the year. The conclusion 
seems to be irresistible that the cause of the acci- 
dent was the elongation of the top chords produced 
by heat, and as this could not expand longitudinally, 
it was thrown out of a right line. The twochords 

not acting together, it is easily to see that the acci- 
dent was inevitable, though the plan of the bridge 
may have been perfect. he 

The Principles of Chemistry Illustrated by 
Simple Experiments, 

By J. A. Srockarps. 
It is with much pleasure we have examined this 

work, lately translated from the German, and pub- 

lished at Cambridge, Mass., by Mr. John Bartlett. 
It has been adopted by the University as a text 
book, and it strikes us as the best adapted for this 
purpose of any of the modern works on chemistry. 
Its title simply and modestly describes its character. 
It is a faithful exposition of the principles of chem- 
istry made clear by the simple manner in which 
they are successively introduced to the learner, and 
by the experiments all easily made, and with ap- 
paratus of little cost, by which they are illustrated, 
and by which the nature of each element and com- 

pound is impressed upon the attention and memory. 
At first we missed the elaborate treatises upon light, 
heat, electricity, galvanism, the atomic theory, etc., 

which we have been accustomed to regard as ne- 

cessary introductory chapters to works on this sci- 
ence; the absence of that upon the principles of 

combination of atoms we could not account for, 
until we at last, in the middle of the book, met with 
this beautiful theory properly explained, in what 
we could not but regard as its proper place—after 
the mind of the pupil had become prepared for it 

by familiarity with its operations. 
But the most striking peculiarity of the work is 

the continual reference of chemical principles to 
practical operations. The author seems as famil- 
iar with the practise of each artisan, as with the 
profoundest theories of this complicated science, 
on which their practises, often not understood by 

themselves; depend. Many a skillful worker in 
metals would be impressed, in reading this work, 

with the simple explanations incidentally intro- 
duced of his familiar operations of alloying, flux- 
ing and soldering his materials. The brewer and 
dyer and baker would find their practises, often to 
them empirical, explained on sound scientific prin- 

ciples, and the agriculturist would gain new ideas 
in the chapter on alumina of the nature of soils, 
and their relations to the growing plant. 
We would with pleasure quote from some of its 

pages, and describe more particularly its peculiar- 
ities and its fitness as a text book for students, were 
we not now writing from recollection, being where 
it is inaccessible to us. Its own merits, however, 

will soon make it known, and we trust the Ameri- 

can publisher will be well repaid for the faithful- 
nes$ with which it has been rendered into English, 

accompanied, as it is, with the same cuts and il- 
lustrations as in the original, and presented to the 
public in the best style of paper and print of Amer- 
ican works. The early necessity of a third edi- 
tion, which is already in print, seems indeed a suf- 
ficent guaranty for this. H. 

Floyd-Jones, Charles, 
Alton and Sangamon Railroad, Alton, Illinois. 

Gay, Edward F., 
Columbia and Philadelphia Railroad, Philadelphia Pa. 

Gzowski, Mr., : 
St. Lawrence & Atlantic Railroad, Montreal, Canada. 

Grant, James H. 
Nashville and Chattanooga R. R.., Nashville, Tenn. 

S. W. Hill, 
Mining Enginver and Surveyor, Eagle River, 

Lake Superior. 

Holcomb, F. P. 
Southwestern Railroad, Macon, Ga. 

Latrobe, B. H., 
Baltimore and Ohio Railroad, Baltimore, Md. 

Miller, J. F., 
Buffalo and Conhocton Valley Railroad, Bath, N. Y. 

Morris, Elwood, 
Schuylkill Navigation, Schuylkill Haven, Pa. 

Nott, Samuel, 
Lawrence and Manchester Railroad, Boston, 

Prichard, M. B., 
Rast Tennessee and Georgia R. R., Cleveland, Tenn. 

W. Milnor Roberts, 
Bellefontaine and Indiana Railroad, Marion, Ohio. 

Roberts, Solomon W., 
Ohio and Pennsylvania Railroad, Pittsburgh, Pa. 

Sanford, C. O., 
South Side Railroad, Virginia. 

Steele, J. Dutton, 
Pottstown, Pa. 

Patent Machine Picket Fence 
IX DIFFERENT STYLES of this fence are 
now made t patent machinery ; and is by far the 

most economical fence for Railroads, Farms, Yards, 
etc., ever yet offered to the public, costing only from 
4 to 30 cents per foot, according to pattern; and is so 
put up as to be shipped at a trifling expense. Full 
particulars will be furnished, by addrensing the sub- 
scriber, to whom all orders should be sent. 

N. STRATTON, Troy, N.Y. 

Patent Metallic Measuring 
Tapes. 

New Article, made from Vegetable and Mineral 
substances combined, entirely free from the ob- | 

jections made to all other tapes, arising from contrac- 
tion and elongation in consequence of atmospheric 
changes. Fine wires, of a material not affected by 
dampness or dryness, are woven into the warp of the 
Patent Tape, rendering it not subject to variations in 
length, like all other tapes heretofore manufactured.— 
Instead of being merely painted, it is immersed in a 
peculiar solution of gums, and the fibres being solidl 
compacted together, it acquires substance and Suength 
presented by no other article. They are enclosed in 
patent cases, superior to all others in lightness,strength 
and durability. 

Imported and for sale pp Bes, cond with every de- 
scription of Drawing and Profile Paper, Tracing Pa- 

in rolls, Vellum or Traclng Cloth, Field Books, 
outh Glue, and a general assortment of Engineer’s 

materials—by WILLARD FELT, 
Importer of Stationary, 191 Pearl st., N. Y. 

ENGINEERS. 

Atkinson, T. C., 
Alexandria and Orange Railroad, Alexandria, Va. 

Clement, Wm. H. 
Little Miami Railroad, Cincinnati, 

Cozzens, W, H,, 
Engineer and Surveyor, St. Louis, Mo. 

Alfred W. Craven, — 
Chief Engineer Croton Aqueduct, New York. 

hio. 

Trautwine, John C., 
Civil Engineer and Architect, Philadelphia. 

Tinkham, A. W. 
United States Fort, Bucksport, Me. 

Troost, Lewis, 
Alabama and Tennessee Railroad, Selma, Ala. 

Whipple, S., 
Civil Engineer and Bridge Bullder, Utica, N. Y. 

HOTELS. 

Exchange Hotel, 
Adjoining Eastern Railroad Depot, 

BUFFALO, N. Y. 
BE. <kpi bebadveieen sane ana FISK ¢& SPERRY, 

Late of Delevan House, Albany. 

MANSION, 
Corner of Maine and Exchange Streets, 

P. DORSHIMER. BUFFALO. 

Barnum’s City Hotel, 
MONUMENT SQUARE, BALTIMORE. 
This Extensive Establishment, erected expressly 

for a Hotel, with every regard to comfort and conven- 
ience, is situated in the centre and most fashionable 
~- of the city, and but a few minutes’ walk from the 

ilroad Depots and Steamboat Landings. 
The House has lately undergone a thorough repair, 

embracing many valuable improvements, and will ac- 
commodate 250 Guests. BARNUM & CO. 

BUSINESS CARDS, 

Lithography. | 
JOHN P. HALL & CO., 

161 Main st., Buffalo, (Commercial Advertiser Build.) 
pete pre pu to execute all kinds of Lithography 

in good stole and at reasonable rates. Particular at- 
tention wil be paid to Engraving Railroad Maps, En- 
gineer’s Plans and drafts, etc., and orders in this line 
are respectfully solicited. 
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Boston Locomotive Works, 
—Late Hinkley ¢& Drury— 

No. 38 Harrison Avenue, 
BOSTON. 

Locomotive and Stationary Steam Engines; Boil- 
ers; Iron, Brass, Copper ahd Composition Castings! 
Coppersmith’s Work. 

AN KURAN RAILROAD WHEELS: 
Wheels and Axles fitted, and all kinds of Railroad 

Machinery furnished at short notice. 

Cumberland, (Md.,) Coals for 
Steaming, etc. 

RDERS RECEIVED FOR AND FILLED 
by J. COWLES, 27 Wall St., N. Y. 

~ Cumberland Steam Coal, 
FROM THE 

FROSTBURG MINES, MD. 
H. A. TUCKER, 

Agent of Frostburg Coal Co. 
No. 50 Wall Street, New York, 

Henry I. Ibbotson, 
| ter of Sheffield and Birmingham Goods. 

_ Also, Agent for the Manufacture of Telegraph 
Wire. 218 PEARL ST., NEW YORK. 

Charles T. Jackson, M. D., 
et xe ASSAYER, late Geologist to Maine,Rhode 

Island, New Hampshire, and the United States, 
offers his services to his friends and the public in mak- 
ing any Chemical, Mineralogical or Geological re- 
searches that may be required for the improvement of 
Agriculture and the Manufacturing Arts. Particular 
attention wili be paid to the exploration of mines and 
to assaying of ores of the metals. 

State Assayer’s office, 31 Somerset st. 
Boston Sept. 3, 1850. 

STEEL AND FILES. 
R. 8S. Stenton, 

20 CLIFF STREET, NEW YORK, 
AGENT FOR 

J. & RILEY CARR, 
BAILEY-LANE WORKS, SHEFFIELD, 

Manufacturers of Cast, Shear, German, Blister, and 
Spring Steel, 

Of all a 4B Warranted Good. 
e 

Manufacturers of Machinists’ Warranted Best Cast 
Steel Files, expressly for working upon Iron and Steel, 
made very heavy for recutting. 
ZS A full Stock of Steel and Files at all times on 

hand. 6m4 

Walter R, Johnson, 
IVIL AND MINING ENGINEER AND AT- 
torney for Patents. Office and Laboratory, F St., 

opposite the Patent office, Washington, D. C. 

Dudley B. Fuller & Co., | 
IRON COMMISSION MERCHANTS, 

No. 139 GREENWICH STREET, 
NEW YORK, 

Manning & Lee 
GENERAL COMMISSION MERCHANTS, 

NO. 51 EXCHANGE PLACE, 
BALTIMORE. 

Agents for Avalon Railroad Iron and Nail Works. 
Maryland Mining Company’s Cumberland Coal ‘CED 
—‘Potomac’ and other good brands of Pig Iron. 

Samuel Kimber & Co e 

COMMISSION MERCHANTS 
g WILLOW ST. WHARVES, PHILADELPHIA. 

GENTS for the sale of Charcoal and Anthracite 
Pig Iron, Hammered Railroad Car and Locomo- 

tive les, Force Pumps of the most approved con- 
struction for Railroad Water Stations Hydraulic 
Rams, etc., etc. 

July, 27, 1849. 

James Herron, Civil Engineer, 
OF THE UNITED STATES NAVY YARD, 

PENSACOLA, FLORIDA., 

PLUSHES 

Railway Cars & Omnibuses. 
F. S.. & S. A. MARTINE, 

112 WILLIAM ST., NEAR JOHN. 
RE now receiving a large and complete assort- 
ment of Plain and Figured PLUSHES, of their 

own importation, which will be sold at the lowest 
market price, viz: Crimson, Maroon, Scarlet, Green, 
Blue, Purple, etc. 
ALSO—CURLED HAIR, the best manufactured 

in market. 

To Railroad Companies, 
Machinists, Car Man- 
ufacturers, etc., etc. 

CHARLES T. GILBERT, 
NO. 80 BROAD ST., NEW YORK, 

Is prepared to contract for furnishing at manufac- 
turer’s prices— 

Railroad iron, 
Locomotive Engines, 

Passenger and Freight Cars, 
Car Wheels and Axles, 

Chairs and Spikes. 
Orders are invited; and all inquiriesin relation to 

any of the above articles will receive immediate atten- 
tion. 

Manufacture of Patent Wire 
ROPE AND CABLES, 

For Inclined Planes, Suspension Bridges, Standing 
Rigging, Mines, Cranes, Derrick, Tillers, d&c., by 

SOHN A. ROEBLING, Civil Engineer, 
TRENTON, N. J. 

FORGING. 
Ranstead, Dearborn & Co., 

MANUFACTURERS OF 
LOCOMOTIVE CRANKS AND CAR AXLES, 

ALSO ; 
WROUGHT IRON SHAFTING, 

And All Kinds of Hammered Shapes. 
Office 25 Foster’s Wharf, Boston. 

Samuel D. Willmott, 

CAST STEEL WARRANTED SAWS, 
—AND FILES— 
IMPORTER OF THE 

GENUINE WICKESRLY GRINDSTONES 
NO. 8 LIBERTY STREET, 

NEW YORK. 

Railroad Instruments. 
rf\HEODOLITES, TRANSIT COMPASSES, 

and Levels, with Fraunhoffers Munich Glasses, 
Surveyor’s Compasses, Chains, Drawing Instru- 
ments, Barometers, etc., all of the best quality and 
workmanship, for sale at unusually low Ba by 

E. & - BLUNT, 
No. 179 Water St., cor. Burling Slip. 

New York, May 19, 1849. 

IRON. 

Iron. 
Pig Iron, Anthracite and Charcoal ; Boiler and Flue 

Iron, Spring and Blistered Steel, Nail Rods, Best Re- 
fined Bar fron, Railroad Iron, Car Axles, Nails, Stove 
Castings, Cast Iron Pipes ef all sizes, Railway Chairs 
of approved patterns’ for sale by 

COLEMAN, KELTON & CAMBELL, 
109 N. Water St., Philadelphia. 

Stickney & Beatty, 
DEALERS IN IRON AND IRON 

e MANUFACTURERS. 
Yee for the Balt. City Rolling Mill, from 

which establishment they are prepared to furnish. 
Ellicott’s round, square, and flat bariron, puddled and. 
charcoal boiler | ane: and billet iron—also agents for 
the sale of the Laurel, Gunpowder,and Locust Grove: 
(Balt.) forge pig irons, Locust Grove and Laurel Irons: 
or car W Caledonian boiler blooms made from: 

PATENTEE OF THE 
HERRON RAILWAY TRACK.! 
Models of this Track, on the most improved plana, ' 

cold blast iron, Old Colony and anti-Eatam nails, Wm. 
Jessop & Son’s steel, Coleman’s blister steel and nail 
rods, sheet, hoop, band, oval and common English: 

a ( be seen at the Engineer's office of the New Yer , 
and Erie Railroad. 

iron. 
Nos. 18 and 20 South Charles «t., Baltimore. 

MERCHANT, AND MANUFACTURER OF |I 
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HE MOUNT aT WORKS, ¢ IRON 
leghany county, Maryland, having recently 

ed into the hands of new proprietors, are now 
ed, with increased facilities, to execute orders 
of the various patterns of Railroad Iron. 
cations addressed te either of the subscribers will have 
promptattention. J. F. WINSLOW, President 

N.Y, 
ERASTUS CORNING Albax | 
WARREN DELANO, Jr., N'Y 
ENOCH PRATT Baltimore i 

November 6, 1848. : - 

Railroad Iron. 
fhe SUBSCRIBERS ARE PREPARED TO 

take ordere for Railroad Iron to be made at their 
Pheonix Iron Works, situated on the Schuylkill Riv- 
er, near this city, and at their Safe Harbor Iron Works 
situated in Lancaster County, on the Susquehannah 
river; which two establishments are now turning out 
upwards of 1800 tons of finished rails per month. —- 
Companies desirous of contracting will be promptly 

supplied with rails of any required pattern, and of the 
very best quality. 

REEVES, BUCK & CO. 
45 North Water St. Pniladel M 

Moreh 18. 1249 = ’ phiss 

LAP—WELDED 
WROUGHT IRON TUBES 

POR 

TUBULAR BOILERS, 
FROM ONE AND A QUARTER TO SEVEN 

» INCHES IN DIAMETER. 
4 ee ONLY Tubes of the same quality and man- 

ufacture as those so extensively used in England, 
Scotland, France and Germany, for Locomotive, Ma - 
rine and other Steam Engine Boilers. 

THOMAS PROSSER & SON, Patentees, 
28 Platt street, New York. 

Railroad iron. 
HE UNDERSIGNED ARE PREPARED TO 
contract for the delivery of English Railroad Iron 

of favorite: brands, during the Spring. They also re: 
ceive orders for the importation of Pig, Bar, Sheet, ete, 
ron. THOMAS B. SAND: & CO., 

73 New street, 
February 3, 1849. New York. 

Iron Store. ' 
HE Subscribers, having the selling agency of the 
following named Rolling ogy Bs orem, 

Rough and Ready, Kensingion, Triadelphia, Pottse 
te and Thorndale, can supply Railroad Com 

e rchants and others, at the wholesale mill rrloos fot 
bars of all sizes, sheets cut to order as large as 58 in. 
diameter; Railroad Iron, domestic and foreign; Locoe 
motive tire welded to given size; Chairs and Spikes, - 
Iron for shafting, locomotive and general machinery 
purposes ; Cast, Shear, Blister and Spring Steel ; Boik 
er rivets; Copper; Pig iron, etc., etc. 

MORRIS, JONES & CO., 
Iron Merchants, 

Schuylkill 7th and Market Sts., es 
August 16, 1849. y33 

Glendon Refined Iron. 
Round Iron, Band Iron, Hoop Iron, 
Square “ Flat “ Seroll se 

‘Axles, Locomotive , 
at the Glendon Mills, East Boston, for Manufactured 

sale by GEORGE GARDNER & CO., 
5 Liberty Square, Boston, Mass. 

Sept. 15, 1849. 37 

ATENT HAMMERED RAILROAD, SHIP & 
BOAT SPIKES. — The Albany Iron Works 

have always on hand, of their own manufacture, a 
large assortment of Railroad, Ship and Boat Spikes 
from 2 to 12 inches in length, and of any form of 
From the excellence of the material always used in 
their manufacture, and their very general use for 
roads and other purposes in this country, the manu’ 
facturers have no hesitation in warranting them fully 
equal tothe best spikes in market, both as to quality 
and ap ce, All orders addressed to the subscriby 
ers at the works will be Pog a Bane 

JOHN F. SLOW, Agent. — 
Albany Iron ani Nail Works, T>sy, N. ¥. 

The above Spikes rray be had at fact2r7 prices, o 
Erastus. &Co Albany; Merritt,& Jo., New , 
York; E. Pratt & Bro.ber, Batimore, Ma. 
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wiing Iron. Stamped B.O. 
Railway Tire Bars Rivet Iron 
a and other Axles | Locomotive Frame do 

Plates Bars, 
and every other description of this superior Iron. 
Den cuhestberengents for the sale of Bowling Iron, 

are.prepared to execute orders for importation, espec- 
ially for railway and machinery uses, with despatch 
from the manufacturers. 

... RAYMOND & FULLERTON, 45 Cliff st. 

Ibbotson, Brothers & Co’s 
CELEBRATED CAST STEEL 

ND 
Best Cast, Steel Royal Improved Files, well known 
as better adapted for Engineers’ and Machinists’ pur- 
poses than any now in use in the United States. 
.Every description of Squ Octagon, Flat and 

Round Cast Steel, Sheet, Shoveland Railway Spring 
Steel, etc., and Steel to order for rd purposes—man- 
ufactured at their works in Sheffield—and universally 
known by the old stamp ‘‘ Globe.” 

HENRY I. IBBOTSON, Agent., 
218 Pearl st., New York. 

Railroad Iron. 
SPIKES. 

Wrought Iron CHAIRS, New Pattern. 
HE Undersigned continues to contract, as usual, 
for the above articles. The reputation already ac- 

quired for their excellent quality is a guarantee that 
strict attention shall continue to be paid to the wants 
and interests of purchasers. 

CHARLES ILLIUS, 
20 Beaver St., New York. 

WILLIAM JESSOP & SONS’ 
CELEBRATED CAST-STEEL. 

The subscribers have on hand, and are constantly ré- 
ceiving from their manufacto 

PARK WORKS, SHEFFIELD, 
Double Refined Cast Steel—square, flat and octagon, 
Best warranted Cast Steel—square, flat and octagon. 
Best double and single Shear Steel—warranted. 
aphingy. Steel—round. 
Best and 2d gy. Sheet Steel—for saws and other pur- 

poses. 
German Steel—flat and square, “ W.1. & S.” “Eagle” 

and “Goat” stamps. 
Genuine “ Sykes,” L Blister Steel. 
Best English Blister Steel, etc., ete., etc. 

All of which are offered for sale on the most favora- 
ble terms by WM. JESSOP & SONS, 

91 John street, New York. 
Also by their Agents— 

Curtus & Hand, 47 Commerce street, Philadelphia. 
Alex’r Fullerton & Co., 119 Milk street, Boston. 
son & Beatty, South Charles street, Baltimore. 
May 6, 1848. 

Railroad Iron. 
B. O. Railway Tires, Railway Wheels, 
Scotch Pig Iron, Tin Plates and Banca Tin, 

untzs Patent Metal Sheathing, 
Baltimore Copper. 

Contracts for Rails made on Pehalf of the manufac- 
turers, for delivery at any ports in the United States, 
at fixed prices. 

Bowling Tires and Tire Bars and Scotch Pigs im- 
ported. to order. 

Muntz’s Ship-sheathing, and a general stock of Tin 
Plates and Banca Tin in store, and for sale b 

RAYMOND & FULLERTON, 45 Cliff st. 

RONDALE PIG METAL, MANUFACTURED 
and for sale by the Bloomsburg Railroad Iron Co. 

LINDLEY FISHER, Treasurer. 
75 N. Water St., Philadelphia. 

‘Faggotted Car and Engine 
Axles 

—— by RANSTEAD, DEARBORN & Co., 
Boston, Mass. 

These Axles enjoy the highest repulation for excel- 
dence, and are ail’ on . 

Railroad Iron. 
3 TONS C. L, MAKE 63} lbs. per yard, 
pio now landing and to arrive, 

contracts made for future delivery of above su- 
make —— Iron, 

Se mn ere Beer, amaze and Fat. 
10 ‘ 9-16 Square Iron for Railroad Spikes. 
For sale:in lots to oalt parehspess 

AVID W. WETMORE. . 
New York, March 26, 1860. 3m 

Railroad Iron. 
‘MONTRACTS made by the subscribers, agents for 
U ithe manufacturers, for the delivery of Railway 
{ron, at any port in the United States, at fixed prices, 
and of quality tried and approved for many years, on 
he oldest railways in this country. 

RAYMOND & FULLERTON, 465 Cliff: t. 

JOHNSON, CAMMELL & Co's 
Celebrated Cast Steel, 

AND 

ENGINEERING AND MACHINE FILES, 
which for quality and adaptation to mechanical uses, 
have been prov enpestor toany in the United States. 
Every description of square, octagon, flat and round 
cast steel, sheet, shovel and railway spring steel, best 
double and single shear steel, German steel, flat and 
square, goat stamps, etc. Saw and file steel, and steel 
to order for any purposes, manufactured at their Cy- 
clops Steel Works S effield. 

JOHNSON, CAMMELL & CO., 
100 William St. , New York. 

November 23 1849. 

Bowling Tire Bars. 
40 Best Flange Bars 5}x2 inches, 11 feet long. 

rs exe 7 feet 8 in. long. 
40 “ Flat * o. * 11 feet long. 
40 f __. eae 7 feet 8 in. long. 

Now in store and for sale b 
RAYMOND & FULLERTON, 

45 Cliff street. 

Wheel, Forge and Foundry 
Iron. 

OCUST GROVE Wheel Iron of great strength 
and superior chilling property. 

Balt. Charcoal Forge Iron, from Patuxent, Curtis 
Creek and Gunpowder furnaces. 

Elkridge Foundry Iron, of superior strength and 
softness. Anthracite and Charcoal Iron from Penn- 
sylvania and Virginia. Gas and Water Pipes, Lamp 
Posts from Elkridge furnace. 

LEMMON & GLENN, 
62 Buchanan’s Wharf. Baltimore. 

S. 8S. Keyser & Co., 
IRON WAREHOUSE, 

Corner of Sout.: and Pratt Streets, 
BALTIMORE, MD. 

Sclling Agents for the Rough and Ready Bar Iron 
and Elk Boiler and Flue Iron Rolling Milis, Sarah 
and Taylor Furnaces, and Wrightsville Hollow Ware 
Foundry, and Dealers in Bar and Sheet Iron, and 
Cast, Sheer, German, Blister, Spring and Electerised 
Steel, etc., etc. 

Smith & Tyson 
GENERAL COMMISSION MERCHANTS, 

No. 25 South Charles St., Baltimore, Md. 
GENTS for the Celebrated Columbia Pig Iron, 
suitable for Car Wheels and Chilled Rolls. 

Columbia refined Charcoal Blooms ; Refined Char- 
goal Juniatta Billet Iron for Wire; Refined Iron for 
Bridging, of great strength; Cut Nails, Spikes, and 
Brads; Railroad Spikes and Wrought Chairs. 22tf 

m9 

Tredegar Iron Works. 
OLLING MILL FOUNDRY AND MACHINE 
SHOPS. The undersigned continues to manu- 

facture at his Works in this city (from best charcoal 
metal) Bar Iron of every description, ernbracing— 
Rounds and Squares, from } to 5 inches diameter. 
Flats, from } to 7 inches, all thicknesses, 
Bands and Scrolls, all sizes. Boiler plate and Plough 
Iron. Railroadand Locomotive Axlesand Tires. Lo- 
comotive Frames, Spikes and Plates. Hoops, Ovals, 
Half Ovals, Half Rounds, Angle, T, L, and indeed ev- 
= description of Iron usually manufactured, all of 
which he warrants to be equal to any made in this 
country. He also manufactures at his Foundry and 
Machine Shops all Seoosnticos of Railroad Work, say, 
Locomotives, Railroad Wheels and Axles complete 
and ready for the road, Railroad Chairs, etc. Also, 
Marine and Stationary Engines all sizes, Sugar mills 
and Engines, Horse mills, and every kind of Machin- 
ery usually required for the operations of the country. 
He has paid particular attention to getting up machi- 
nery, etc., for Gold Mine operations, and those in want 
of such work might find it to their mone e to give 

A a:call. : SON. 
Richmond, Va., Sept. 10, 1850. 

UT NAILS OF BEST QUALITY, BAR IRON 
(including Balls manufactured and for sale 

MORGAN & CO by 
75 N. Water St., Philadelphia. 

Car Wheel Iron. 
1 _ “Columbia” No. 2 Cold Blast Charcoal 

ron, 

300 Tons “ Salisbury” No.1, d 
For saleby CHARLES 

New York, Sept: 21, 1850. 

Railroad Spikes. 
See subscribers are prepared to make and execute 

contracts for Railroad Spikes of a superior qual- 
ity, manufactured by the New J Tron Com 
at Boonton. DUDLEY B. FULLER & CO. 

139 Greenwich st. corner of Cedar. 

Railroad Iron. 
1 6 5O Tons, weighing about 61 lbs. per yard, 40 

tons, weighing about 52 Ibs, per yard, and 
825 tons, weighing about 53} lbs. Jer yard, of the lat- 
est and most approved patterns of T rail, for sale by 

BOORMAN, JOHNSTON & CO., 
119 Greenwich street. 

New York, Aug. 26, 1850. 
N.B.—B., J. & Co are algo puanare’ to take con- 

tracts for English rails, delivered in any of the Atlan- 
tic ports of the United States. 

Railroad Iron. 
T= Undersigned, Agents for Mannfacturers, are 

prepared to contract to deliver Rails of superior 
quality, and of any size or pattern, to any ports of dis- 
charge in the United States. 

COLLINS, VOSE & CO. 

0. do, 
T. GILBERT, 
No. 80 Broad st. 

y, 

74 South St. 
New York, June 1, 1850. 

Spikes, Spikes, Spikes. 
NY person wishing a simple and exective Spike 
Machine, or a number of them, may be supplie 

"'W. BLACK by addressin J 
‘March 6. Ta80. Trov. N.'V 

Railroad Iron. 
2OOO Tons, weighing 58 pounds per lineal yard, 

of the most approved pattern of T rails, in 
store and to arrive, for on by 

COLLINS, VOSE & CO. 
74 South-St. 

New York, June 1, 1850. 

Railroad Spikes, Boiler Riv- 
ets, etc. 

HE Subscribers, Agents for the sale of James S. 
Spencer’s, Jr. Railroad and Boat Spikes, Boiler 

Rivets, and Wrought Iron Chairs for Railroads, made 
at his Works near this city, will execute all orders 
with promptness, despatch, and of the best quality. 
ALSO IMPORTERS of English refined and Mer- 

chant bar Iron; Extra refined Car and Locomotive 
Axles (from 34 to 64 inches in diameter); B. O. Lo- 
comotive Tire (welded by Baldwin). Also, supply 
Boiler and Flue Iron cut to pattern or otherwise.— 
Spring, Shear, and Cast Steel, etc. etc., etc. 

1, & E. GEORGE. 
Philadelphia, November 14, 1850, 

Railroad Iron. 
7 UNDERSIGNED, HAVING made arrange- 

ments abroad, are prepared to contract for the de- 
livery of Foreign rails, of approved brands upon the 
most favorable terms. 
They will also make contracts for American rails, 

made at their Trenton works, from Andover Iron, in 
whole or in part, as may be agreed upon. 
They are prepared to furnish Telegraph, Spring and 

Market Wire; Braziers and Wire s; Rivets and 
Merchant Bars to order, all made exclusively from An- 
a ioe The agenton of petiee who seagate iron 
of the very best quality for special purposes, is respect- 

ia COOPER & HEWITT. 

Railroad Iron. 
+ ie Undersigned, Agents for Manufacturers, a 

prepared to contract for the delivery of Englis 
Welsh and Scotch Rails, of any pattern and weight, 
also for every nee om of English, Welsh, Scotch, 
and Swedish Iron, Railway Chairs and Spikes, Riv- 
ets, Bolts, Nuts, Washers, Chain Cables, Anchors, 
Tin Plates, German Spelter, Iron Castings, and every 
description of mea 

WILLIAM BIRDS& Co., 
Iron and Tin Plate Merchants 

44 Wall st., New York. 
And at 5 Martin’s Lane, City, London, 

and 140 Buchanan st. Glasgow. 
July 27th, 1850. 
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Railway Iron. 
4 Subscribers will contract to deliver, in the 

course of the ensuing Spring and Summer, the 
best English Rails, made by a particular specification, 
and of any pattern a, 

AVIS, BROOKS & CO., 
, 68 Broad st. 

On hand for sale, English rails of 58 lbs. to the yard, 
made by particular specifications. 

January 10,1851. 2m 

To Iron Masters. 
Wy Ants~4 Person to take charge of a Blast 

Furnace for Smeling Iron, for further informa- 
COULINS, VOSE & CO., 

74 South street. 

Railroad Iron for Sale. 
TS Mansfield and Sandusky City Railroad Co. 

have on hand from twelve to fifteen hundred tors 
of American Flat Bar Railroad Iron, weighing 38 lbs. 
to the lineal yard, which they offer for sale at reason- 
able rates. 
The iron fas been in use about four years, and is 

sound and in good condition. It is 24 by §. 
It will be ready for delivery at short intervals be- 

tween the opening of navigation in the spring and the 
Ist September next. 
For further particulars inquire at the office of the 

company at Sandusky City, Ohio. 
C. G. FORBES, President. 

December 24, 1850. 

Railroad Iron. 
HE “ Montour Iron Company” is prepared to ex- 

_ ecute orders for Rails of the tnt. patterns and 
weights, and of any required length not exceeding 30 
feet per rail. Apply at the office of the Company, 

o. 73 South 4th st., Philadelphia, 
Or to the Agents 

CHOUTEAU, MERLE & SANFORD, 
NO. 51 New st., New York. 

_ September, 1850. 

Americal Ratlroad Iron. 
ons, weighing 50 lbs, per manufac- 

l tured by Hooves, Abbott & Co., ‘at the Safe 
Harbor Iron Works, and now lying in yard at Brook- 
lyn, for sale by 

CHOUTEAU, MERLE & SANFORD, 
No. 51 New street. 

Tubes, Tubes, Tubes. 
T= undersigned have received special permission 

from, and are in direct communication with, the 
Birmingham Patent Lap Welded Irox Tube Compa- 
ny, for the sale of their very excellent and superior 
Boiler and Gas Tubes in large or small quantities.— 
These Tubes are sold very exten’ively in England and 
on the continent of Europe are sold exclusively by 

tion apply to 

Iron and Tinplate Merchants, 
44 Wallst., New York 

5 Martin’s Lane, City, London, 
and 140 Buchanan st., Glasgow. 

Wanted. 
\ , 7 ANTED—A Situation in a Civil Engineer’s of- 

fice, by a Young Gentleman from Scotland— 
has had six years’ experience asa practical Draughts- 
man, Architect, Surveyor, and Leveller in one of the 
— civil engineering establishments in Scotland. 

irst rate reference given. Apply to Messrs. Cooper 
& Hewitt, 17 Burling Slip, or to 

JAS. SNEDDON, 
23 Harrison st. 

Wanted. 
Second-hand Locomotive of 10 to 15 tons weight. 
A note, giving lowest terms, addressed to A. B., 
ad Journal Office, will receive attention. 

January 9, 1850. 

India-rubber for Railroad Cos. 
I Ft SPRINGS—Bearing and BuMer—Ful- 

ler’s Patent— Hose from 1to 12° .esdiameter. 
Suction Hose. Steam - um 1-16 to 2in 
thick. and Gutta Peicna Bands, These ar- 
ticles are all warranted to give satisfaction, made vn- 
der Tyer & Helm’s patent, issued January, 1849. 
No lead used in the composition. Will stand much 

her heat than that called “Goodyear’s,” and is in 
respects better than any in use. Pro rietors of rail 

roads do not be overcharged by pretenders. 
Hi RACE H. DAY, 

Warehouse 23 Courtlandt street. 

Great Work on Bridge Build- 
ing, etc., ete. 

ev published in medium folio, One Dollar, 75 cts. 
to subscribers. 

Part IV of a “ THeorETICAL AND Practica TREA- 
TISE ON THE ConsTrucTION OF Bringgs in Stone, 
Iron anp Woop,” including the Equibrium of Arches, 
the mathematical principles of the Oblique Arch, Sus- 
ension Arch, etc., Construction of Foundations in 
ater, Centering, Oblique Arches, etc., the application 

of Iron to Railroad Structures, Practical Tunnelling, 
Suspension Brid etc. ; illustrated by numerous ac- 
curatel oneal Plans, Elevations, Sections and De- 
tails of Stone, Ironand Wood Bridges, Viaducts, Tun- 
nels, Culverts, Mac éte., constructed by the most 
eminent Architects and neers in Europe and the 
United States, and numerous Original Designs for 
Bri Viaducts, Culverts, etc. e whole calcu- 
lated to meet the exigencies of Engineers, and assist 
Draughtsmen, Bri Builders, Mechanics and Stu- 
dents. By George Duggan, Architect and Civil Engi- 
neer. 

The present part contains beautifully executed plans, 
elevations, sections, and details of the Iron Lattice 
Bridge 140 feet span over the canal in the suburbs of 
Dublin on the line of the Dublin and Drogheda R.R., 
Plans, elevations and sections of the Timber Bridge 
over the Schuylkill, at Market st., Philsdelphia, with 
Arches 160 and 190 feet span. Plans, elevations and 
sections of a Timber Bridge with Arches 155 and 200 
feet span over the Delaware. Also, plans, elevations, 
sections and details of Lattice and Frame Wood 
Bridges, explanatory of Nathaniel Towns and Colo- 
nel S. H. ong’s methods of constructing Bridges of 
Wood, with the continuation of the Articles on Coffer 
dams, Concrete, Limes, Mortars, Cements, etc. 

Published by George Duggan, 300 Broadway, New 
York, to whom all communcations shouldbe address- 
ed and subscriptions forwarded. 
ZX Parties remitting Mr. Duggan $5. and the re- 

mainder $4 when they have been supplied with the 
first six parts of the “ Theoretical and Practical Trea- 
tise on Bridge Building, etc.,” shall receive it month- 
ly as published. Tothose making Mr. Duggan a pre- 
sent remittance of $9, the work will be forwarded post 
free to any part of the United States. 

— ————_——_______] 
TO RAILROAD COMPANIES, CAR MAN- 

UFACTURERS, etc. 
HE Undersigned hereby gives public that 

m the Commissioner of Panes, sa tohis de- 
cision in relation thereto, on the 8th day of October, 
1850, issued to him a Patent for the sole right to man- 
ary aor use of by pe Se a elmer 

RING, on account inven 
of said S: ws ae M. RA a f ° 
New York, Oct. 23, 1950. ; 

Iron Trade of Pe 
OCUMENTS and Statistics relating to 

D ufhcture of Tron in the State of P oo. 
ving a history of the manufacture from “ 

ences to i dae nc dogma A so gi ress and capacity of ¢ 
tablishment in the State. Papen oe direction of 
~ ee cheng of the trade held in Philadelphia. 

or sale by 
LINDSAY & BLACKISTON, P 
FIELDING LUCUS, Jr., Bal re, 
HENRY G. NICHOLS, 79 Water st.; N. ¥. 

or at this office—price $1 00. 
It will be sent by mail to any order enclosing 

money, and post paid. al 

Emerson’s Patent Ventilator, 
A= to Cars, Engine houses, Public Halls, 

Factories, Churches, School Ho D 
Chimney Flues, ete. sn nee 

This Ventilator is stationary, 
and cannot get out of order. It 
is constructed in such conform- 
ity to certain ascertained laws of 
pneumatics, as to insure a con- 
stant draft outward, whatever 

be the Lory direction 
ofthe wind. The Massachusetts 
Mechanic Association have a- 
warded a gold medal to the In- 
ventor, and the Manufacturers 

mi HH have already disposed of over 
3,000 of the article. Manufactured and sold b 

CHILSON, ALLEN, WALKER & Co., 
351 Broadway, New York. 

W 
MMW Hh 

Great American Engineering 
ND MECHANICAL WORK, just published in 
medium folio One Dollar, 75 cts. to Subscribers. 

Part X. of “ Specimens of the Stone,Iron & Wood 
Bridges Viaducts, Tunnels, Culverts, &c., &c., of the 
United States roads.”’ By George Duggan, Archi- 
tect and Civil Engineer. 
The present part contains oe plans, 

elevations, and sections of the Timber Bridge with 
Arches 136 feet span, over the Mohawk river, on the 
line of the Utica and Schenectady R.R. Plans eleva- 
tions, sections and isometrical views of Timber Piers 
100 feet high, a Timber Bridge of 55 feet span, and 
Ice Breakers, on the line of the Little Schuylkill and 
Susquehanna R.R. 

Also plans, elevations, sections, isometrical views 
and details of an Iron Bridge 356 feet long, with Ar 
ches 81 feet span, erected by the N. York Iron Bridge 
Co. over Moores Creek, on the line of the Virginia 
Central R.R., and plans, elevations and sections of an 
Iron Plank Road Bridge 160 feet span, erected over 
Buffalo creek by the same company, with a descrip- 
tion of Col, Long’s method of constructing Bridges 
in Iron, and an explanation of the causes that led to 
the failure of the Iron Bridge 60 feet span, near Lack- 
awaxen, on the line of the New Yorkand Erie R. R., 
at midday, on the 3ist July last, by which several 
lives were lost, and a great amount of property des- 
troyed. 

Y Published by GEORGE DUGGAN, 
300 recap | New York, 

To whom all communications sho id be addressed 
and subscriptions forwarded. 

Railroad Lanterns. 
Cert and Iron Lanterns for Railroad Engines, 

fitted with heavy silver plated Parabolic Reflectors 
of the most a ee, and Solar Argand 
Lamps; manufactu 

pe HENRY N. HOOPER & CO., 
No. 24 Commercial St. Boston. 

August, 16, 1849. 6m33 

For aon" we 
WO Locomotive Engines—10} tons weight, built 

by Baldwin, Also Four East onoclet Pappen: 
er Cars, with side seats, all in order. 
pply to WM. E. MO 4 
Office of Philad 

New York, May 21, 1849. 

., Germantown & Norristown Rail- 
road Co., 9th and Green sts., Philadelphia. © 3m5 

Providence Tool Co., 
MANUFACTURERS OF 

Plane Irons, Tooth Irons, Soft Mouldi Rabbe 
Irons, Comnies Tatts, Plow Bing, amt ‘ 

Planing Machine Knives: 

NUTS, WASHERS AND BOLTS. 
—ALso— 

PLATE HINGES AND PICK AXES. 
They are prepared to execute orders for all descriptions 

of Cold epee | and Job Work. 
Wm. Fietp, Agent. uFrus WarTERMAN, Treas. 

PROVIDENCE, R. I. 

Lovegrove’s Patent Cast lron 
Water and Gas Pipes. 

ae Subscriber, the Inventor and Patentee of the 
a beeper ym Q — ~ giving ~— to metallic sub- 

in a molten state, is pre 
Cast Iron Water and Gas Pipes, of par pa 
at prices much lower than they can be made in the 
manner, and the pipes warranted to stand a 
of three hundred pounds to the square inch, and to be 
soft enough to drill. Steam Engines and ail kinds of 
machinery. Cast Iron Doors and Frames, and Mi! 
Castings of oo description, made to order. 

HOMAS J. LOVEGROVE 
© Machini 

West Falls Avenue, 
ist and Founder, 

below Pratt st., Baltimore. 

Railroad Letting, in Virginia. 
ROPOSALS will be received at the office of 
the chief engineer of the Richmond and Dan- 

ville railroad, until 9 o’clock A. M., Monday, the 
10th of March, to be decided the 13th of the same 
month, for doing all the grubbing, clearing, gra- 
ding, ditching and masonry, on the Richmond and 
Danville railroad, in the counties of Amelia, Not- 
toway, Prince Edward, Lunenburg and Charlotte, 
comprehending about 45 miles of road. 

Profiles and specifications can now be seen at 
the office of the company in Richmond ; and after 
the 10th of February, at the offices of the resident 
e rs, on the line, at Burkeville and Keysville. 

y order of the board of directors, 
ALCOTT, 

Chief eer R. & D, ratiroad” 
Eng east 

R.R.Co., Ri Jan, 22, 1851.§ 
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‘Henry Burden’s Patent Re- 
volving Shingling Machine. 

ri — | HUY Uy? 

HE Subscriber ha recently purchased the right af or he Unitod this machineJfo: United States, now offers 
to make transfers of the right to run said machine, or 
sell to those who my be desirous te purchase the right 
for one vr more of the States. 

machine is now in successful — in ten 
or twelve iron works in and about the vicinity of Pitts- 
b also at Pheenixville and Pa., Coving- 
ton Iron Works, Md., Troy Rolling Mills, and Troy 
Iron and Nail er be Troy, N. Y., where it has giv- 
ne universal satisfaction. . 

{ts advantages over the ordinary Forge Hammer are 
numerous: considerable sa in first cost; saving 
injpower ; the entire saving of shingler’s, or hammers- 
man’s wages, as no attendance whatever is necessary, 
itbeing entirely self-acting; sa in time from the 
quantity of work done, ‘as one machine, is capable of 
working the iron from sixty puddling furnaces; sa a 

e po § thrown fond of waste, as wine; but t 
that most effectually; saving of staffs, as none are 
used or required. é time required to furnish a bloom 
‘being only about six seconds, the scoria has no time to 
set, Consequently is got rid of much easier than when 
allowed to congeal as under the hammer. The iron 
baie Cachote from the machine so hot, rolls better 
and is much easier on the rollers and machinery. The 
bars roll sounder, and are much better finished. The 
subscriber feels confident that persons who will exam- 
ine for themselves the machinery in operation, will 
find it possesses more advantages than have been enu- 
merated. For further particulars address the subscri- 

“NORRIS’ LOCOMOTIVE WORKS. 
BUSHHILL, SCHUYLKILL SIXTH-ST., PHILADELPHIA, 

ber at Troy, N. Y. P. A. BURDEN. 

Railroad Spikesand Wrought 
Iron Fastenings. 

HE TROY IRON AND NAIL FACTORY, 
exclusive owner of all Henry Burden’s Patented 

Machinery hae making Spikes, have facilities for man- 
ufacturing large quantities upon short notice, and of a 
quality unsurpassed. 
Wrought Iron Chairs, Clamps, Keys and Bolts for 

Railroad fastenings, also madeto order. A full assort- 
went of Ship and Boat Spikes always on hand. 

All orders addressed to the Agent at the Factory will 
peceive immediate attention. 

P. A. BURDEN, Agent 
Troy Iron and Nail Factory, Troy, N. Y. 

HILLED RAILROAD WHEELS.—THE UN- 

HE UNDERSIGNED Manufacture to order Locomotive Steam Engines of any plan or size, 
Their shops being enlarged, and their arrangements considerably extended to facilitate the speedy 

de ed are now prepared to manufacture their execution of work in this branch, they can offer to Railway Companies unusual advantages for prompt 
Amproved Corrugated Car Wheels, or Wheels with any |delivery of Machinery of superior workmanship and finish, 
form of spokes or discs, by a new process which pre- 
vents all strain on the metal, such as is produced in all 
other chilled wheels, by the manner of casting and 
cooling. By this new method of manufacture, the 
hubs of all kinds of wheels may be made whole—that 
is, without dividing them into sections—thus render- 
ing the expense of banding unnecessary; and the 

eels subjected to this process will be much stronger 
than those of the same size and weight, when made 
in the ordinary way. 

A. WHITNEY & SON, 
Willow St., below 13th 

Philadelphia, Pa. 
fre ere ee SSE EE FISTS tS Oa 

Brown’s Old Established 
SCALE WARE HOUSE, 

NO. 234 WATER ST., NEW YORK. 

Wheels for Cars of superior quality, 

PATENT MACHINE MADE HORSE-SHOES. 
The Troy Iron and Nail Factory have al 

ways on hand a general asssortment of Horse 
Shoes, made from Refined American Iron. 

Four sizes being made, it will be well for 
~ those ordering to remember that the size of 

the shoe increases as the numbers—No. 1 being the 
smallest. P. A. BURDEN, Agent, 

Troy [ron and Nail Factory, Troy, N. Y. 

3 es Subscriber, Practical Manufacturer of Scales 
of every description, respectfully asks the atten- 

tion of Railroad Companies to his Improved Wrought 
Iron Railroad Track and Depot Scales which for 
strength, durability, accuracy, convenience in weigh- 
ing, and beauty of workmanship, arenot surpassed by 
any others in country. 

eis aware that this is rather a bold assertion for 

Etna Safety Fuse. 
pas superior article for igniting the charge in wet 

or dry blasting, made wi 
der, is kept for sale at the office and depot of 

REYNOLDS & BROTHER, 
XSSo.e Manufacturers, £¥ 

No. 85 Liberty St. 
him to make, yet he can say with confidence that the NEW YORK. 

And in the principal cities and towns in the U. States, 
The Premium of the AMERICAN INSTI- 

E was awarded to the Hina Safefy Fuse at the 
others. J. L. BROWN. 
i> Bank Scales made to order, and all Scales of 

his make Warranted in every ular. 
Referen ses given if req 

late Fair heldi n this city. 
November 3, 1849. : “ly 

Connected with the Locomotive business, they are also prepared to furnish, at short notice, Chilled 

Wrought Iron Tyres made of any required size—the exact diameter of the Wheel Centre,\being giv 
en, the Tires are made to fit onsame without the necessiry of turning out inside. 

Iron and Brass castings, Axles, etc., fitted up complete with Trucks or otherwise. 
NORRIS, BROTHERS 

th DUPONT’S best pow- |! 

COLUMBUS, OHIO, 
Railroad Car Manufactory. 
RIDGWAYS & KIMBALL,‘ 
AVE established at this central point, the manu- 
facture of Passenger, Freight Gravel and Hand 

Cars for Railroads, and assure all Western Railroad 
Companies that it. will be their constant aim to pro- 
cure the best materials and workmen, and to turn out 
the best kind of work at fair prices. Specimens may 
be seen on the Columbus and Xenia Railroad. The 
patronage of Railroad Companies is singe solic- 
ted. 

FOR SALE. 
a oe LOCOMOTIVES, Manufactured by M. 

W. Baldwin, of 10 tons weight, all in complete 
repair, and now running on the Columbia and Phila- 
delphia Railroad. 

or particulars apply to A. L. Roumfort, Supt. ot 
said road, either at Philadelphia, or a agurol hes- 
ter county. A. L. ROUMFORT, 

Supt. Motive Power Col, & Philad, R.R, 


