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Line and Principal Features of the Projected Canal. 

Dimensions of the Canal.—The communication to be opened be- 
tween the two oceans, considered in its relation to general commerce, 
and more particularly to the interests of Europe, suould be such that 
a vessel leaving France or England may proceed directly by this route 
to Peru, Chili, or evento China. Although the distance from Europe 
to Canton by the isthmus of Panama is longer than by the Cape of 
Good Hope, it is probable that were the Canal of Panama cut, the 
route would be preferred in going to China, both on account of the 
regularity of the trade winds, which blow from east to west, and on 
account of the easy navigation of the great Pacific Ocean—circum- 
stances which would render the passage shorter by Panama than by 
the Cape of Good Hope. This last route would then be followed only 
in returning from China to Europe. 
The Canal of Panama should therefore be constructed in a manner 

to admit vessels capable of making the longest voyages, those of cir- 
cumnavigation, and, consequently, merchantmen of the largest size. 
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74 Civil Engineering. 
Sailing vessels of commerce of 1200 tons may be assimilated, as re- 
gards their dimensions, to frigates of the second class, and of 52 guns; 
I cite here frigates merely as a point of comparison and a fixed stand- 
ard, whose dimensions can be more precisely ascertained than those 
of merchantmen, which present more diversity. It appears to me 
that, in the execution of a work destined only to industry and com- 
merce, which live only by peace, and whose progress is arrested by 
war, that we should not take ships of war at all into consideration, 
One may easily conceive the enormous increase of expense required, 
in the augmentation of all the dimensions of a canal, and of its neces- 
sary constructions, so as to admit vessels of 120 guns, expenses for 
which there could not be a sufficient compensation derived from the 
passage from time to time of some rare vessels of that size. 

France possesses but few merchantmen of 1200 tons—her whalers 
range generally from 500 to 600; but England, whose marine is more 
considerable, possesses many, particularly those of the East India 
Company, which make regular voyages. Although these large ships 
are exceptions as regards the great number of smaller ones, (excep- 
tions, however, which may in future become more rare as commerce 
with distant countries extends itself,) yet they should be allowed to 
take advantage of the benefits of a route of communication of such 
universal utility, and one established entirely in the interests of com- 
mercial relations. 

The principal dimensions of ships of 1200 tons, or rather of frigates 
of the second class, to which they may be assimilated, are as follows: 

Metres. Feet. 
Length on deck, 53-50 (175.50) 
Length, including cutwater and taffrail, 60-40 (198-00) 
Width, including outside planking, 13-78 (45-21) 
Maximum draught of water when laden, 6°50 (21-33) 

Their displacement of water in metrigue tons of 1000 kilogrammes, 
(2205 Ibs. avoirdupois,) is 2352, the half of which representing the 
capacity for cargo is 1176, (1158 English tons,) nearly 1200 tons. 

These dimensions, with the exception of the draught of water, are 
much surpassed by those of the large transatlantic steamers that have 
been constructed within a few years, which are the following: 

French Steamers. English Steamers. 
Metres. Feet. Metres. Feet. 

Length on deck, 72:10 (236-56) 72°20 (236-S8) 
Width, 12:05 (39°53) 11-10 (36-42) 

Width outside wheel-houses, 18-05 (59-22) 17:10 (56-00) 
Draught of water, 6:05 (19°85) 6-20 (20-34) 

These exceed, both in length and width, the largest men-of-war; 
a canal of a size to receive these enormous steamers would require 
but a slight increase in depth to admit vessels of war of 120 guns; its 
width and the size of its locks would be much greater than those of 
a canal for sailing vessels of 1200 tons, and this difference of dimen- 
sions would necessitate so great an increase of expense in its construc- 
tion, that it becomes worth our while to examine whether the advan- 
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tages to be derived from the passage of steamers across the isthmus 
of Panama are of a nature to induce us to encounter this increase of 
expenditure. 
The object of the work across the isthmus of Panama is, as I have 

already said, to abridge the voyage between Europe and the western 
coast of America and China, without the necessity of transhipping 
the cargo, an operation always attended with loss of time and consid- 
erable waste and expense. But this transhipment which commerce 
so much dreads for merchandise, is without any appreciable incon- 
venience for travelers and for the mails, as regards the advantages 
which result from rapidity of transport. Actually, steam-packets, 
even those of the greatest tonnage, are hardiy sufficient for the trans- 
port of their provision of fuel for a voyage of from 20 to 22 days. In 
fact, they carry nothing but passengers, the mails, and a little valuable 
merchandise of small bulk. Nothing that composes their cargo 
would find a serious inconvenience in transhipment. A small 
steamer for the service of the canal alone, and of such dimensions as 
io enable her to pass locks for vessels of 1200 tons, might receive the 
passengers and despatches at one entrance of the canal, and carry 
them with rapidity to the other extremity. The small loss of time 
which would be occasioned by each transhipment would really be in- 
appreciable in a voyage, whose minimum length would be from 40 
to 50 days. Nothing, then, in the actual state of things, appears to 
indicate the utility and advantages of the passage of large transatlan- 
tic steamers through a canal established across the isthmus of Pana- 
ma. If we reason, in anticipating the progress that the art of naval 
constructions may make, and wish to provide for the period when the 
consumption of fuel by steamers may be so much diminished as to 
enable them to transport merchandise, we may also anticipate the 
momeut probably less distant, when the screw will replace the large 
wheels in use at present, and when, consequently, steamers may be 
reduced to the dimensions of a frigate of 52 guns. 

These considerations have decided me, in determining the dimen- 
sions of the canal, to take as a base, those of vessels which I have 

given above, without having regard to steamers, except those whose 
size will permit them to pass through the locks, 

Canals on which business is not very active, may be made so as to 

allow but of the passage of a single boat, by establishing at certain 
distances turnout docks, for the passage of boats going in an opposite 
direction. For the canal of Panama, which would be at once much 

used, aud for which we should anticipate a considerable increase of 
business, in the future, L shall propose such dimensions as will permit 
two large vessels to pass each other, throughout its whole length, 
with the exception of the deep cut or tunnel which will be necessary 
at the summit-level for the purpose of lowering it as much as possi- 
ble. With this in view, and taking as a base the dimensions of fri- 
gates of 52 guns, as given above, I shall propose for the canal the 
following dimensions : 
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76 Civil Engineering. 

Met. Ene. {t. 
Ist, Depth, exceeding only by 0-50 m. (1°64 feet) the maxi- 
mum draught of water of the largest vessel to pass the 
canal, ‘ ‘ : , « « 7 (9300 

2d, Width at the water-level, (where the cutting is through 
earth,) ‘ . 45 (147-64) 
(a little more than 3 times ‘the width of the largest ship.) 
Width at the bottom, , . 20 (65-61) 
Width at the level of the tow- path, 1 metre above the 
water level, . ‘ ‘ ‘ ° ‘ . 48 (157-48) 

The banks having an inclination of 13 of base for 1 of height, with 
a berm 2 metres (6-56 feet) wide, at a depth of 1:50 m. (4-92 2 feet) fo. 
arresting the washings of the upper portions. 

The tow-paths on each bank should be 6 metres (19-68 feet) wide. 
with a reduction to 4 metres (13-12 feet) in the cuts. 

3d, In the rocks, where the talus would require but the trifling ine|i- 
nation of a tenth, the width would be 

Met. Feet. 
At the water-line, 40-00 (131-23) 
At the bottom, 38°60 (126-62) 
At the level of the tow-path, 40:20 (131-88) 
And including the tow-path, 48-20 (158-13) 

4th, Finally, in the deep-cut of the summit-level, which will admit 
of the passage of but one vessel, I propose as follows : 

Width at water-line, 17:00 (2 
Which, with the talus inclined 1 tenth, will 

give width at the bottom, 1560 (51°18) 
Width at the level of tow-path, 17:20 = (56-43) 
Width including tow-path, 21-20 (69°55) 

In this portion, where two ships going in opposite directions can- 
not be admitted at the same time, one tow-path will be sutlicient. 
The reasons that have led me to propose these dimensions are found- 
ed, on the one side, on the fact, that the economy resulting from the 
reduction of the canal to the width requisite for the passage of a single 
vessel, constructing at the same time in each level a /urn-out dock, 
would be very trifling as regards the total expense ; and, on the othe: 
side, on the contrary, this expense would be considerably augmented, 
in giving to the deep-cut of the summit-level the width of the ordi- 
nary cuttings through rock, nearly doubling its cost, which forms al- 
ready a considerable proportion of the total expense. 

As for the locks, their dimensions are indicated by those of the 
largest ships which are to pass through them; they are as follows :— 

Met. Feet. 
Width, 14:20 (46-58) 
Length between the gates, 64:00 (209-97) 

These dimensions will allow of the admission, at the same time, 

into the lock, of two ships of 300 tons, having a maximum length of 
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35:50 metres, (116-47 feet,) including the cut-water and taffrail, and 
a width at the midship frame, including the outside planking, not ex- 
ceeding 9:15 metres, (30-02 feet)—or two gun-brigs of 16 guns, whose 

length is 34 metres, (111-55 feet,) and breadth 8-96 metres, (29-40 ft.,) 

or finally, two lighters of 380 ae having a length of 35-90 metres, 

(117-78 feet,) and a width of 8-48 metres, (27-82 feet.) 
The prec eding dimensions are a one-fifth greater than those of 

the Caledonian canal, the largest of existing canals, built so as to ad- 
mit the passage of frigates of the 3d class; its depth of water is 6-10 
metres, (20 feet,) its width at the water-line 37 metres, (122 feet.) and 
at the bottom 15-20 metres, (50 feet;) its locks have a width of 12-20 
metres, (40 feet,) and a length of 52-40 metres, (172 feet.) 

Point of Partition.—Of all the questions which arise in tracing 
the line of a canal which is to cross a ridge elevated above its two 
extremities, the most important, without donbt, is the determination 
of the point of partition ; for on its height and position depend, in the 
first place, the number of locks to be constructed on each slope, which 
number has a most important influence both on the expense of the 
work and on the length of time necessary for navigating it; and se- 
condly, what is of still greater importance, the facilities for supplying 
it with water. ‘The first duty to which my attention wascalled was, 
therefore, the search of a point for traversing the chain of mountains 
which runs through the iniddle of the isthmus for its whole length. 
M. Garella then goes into a detail of his examination of the different 

hills offering a favorable appearance for carrying across the canal, 
which I omit; he then continues,) 
One may see from the preceding that all the points of passage ob- 

served are either of a greater height than the hill of Paja, or but littl 
inferior to it. 

Although it is always in the neighborhood of the lowest portion of 
the ridge that we should seek the point of partition of the canal, the 
height of this point is not always the only consideration which should 
determine us; the considerable labor in general necessary, to lower 
as much as possible the summit-level, and which the particular confi- 
guration of the ground may render more or less easy, may furnish us, 
in that configuration itself, with sufficient motives to avoid the lowest 
hill. In the particular case before us, it may be seen by the pian of 
the valleys, which the leveling, passing over the hill of Paja, has fol- 
lowed, that although the line of the canal is keptin the valleys of the 
Bernardino, on the one part, and of the Rio Paja on the other, it wi! 
not be by the hill of Paja that it must pass, but by that of Ahogaye- 
gua, situated 3500 metres (2-17 miles) to the west, this point being 
much more suitable for a deep-cut, which, without being of great 
length, will permit us to diminish considerably the height of the sum- 
mit-level. 

These different considerations determine me to adopt definitively 
the basin of the Bernardino for the route of the canal, and amongst 
the vi . eys of this basin that which ends at the hill of Ahogeyegua, 

to which corresponds on the northern slope a little brook tributary to 
oe hi 
‘ 

o 

ee Tn Se Rs 

+ hoon 

iin ited. tts 

sian iil 



78 Civil Engineering. 

the Rio Paja. The position of this hill was determined precisely by 
means of trigonometrical observations, made at the Cerro Tigre, at 

Lomalta, and in the Savannahs of the Bernardino; its height could 
not be determined as exactly, but the examination of the chain ob- 
served from the Cerro Tigre, before the adoption of any line for the 
passage of the canal, induced me to judge it of nearly the same height 
as that of Paja. The relative position of these three points induces 
me to think that this conclusion cannot be far wrong; nevertheless, 
to avoid an error in favor of the route I propose, I have thought it 
right to put down the hill of Ahogayegua as a little higher than 
that of Paja, and have assumed as its height 140 metres, (460 feet.) 

In examining a transverse section of the central chain of the isth- 
mus, from the Bernardino to the Rio Paja, in passing by the hill ot 
Ahogayegua, the line 1 propose for the canal, it will be seen how 
favorable is the ground for a great deep-cut, or even a tunnel. Ata 
height of 56 metres (183-73 feet) above the level of the highest tides 
of the Pacific, and at a depth of 84 metres (275°60 feet) below the 
summit of the hill, which depth appears a suitable limit for a deep- 
cut, the distance between the Bernardino and the Rio Paja is but 
6650 metres, (4:13 miles.) If weshould lower still more the line, and 
descend to height of 41 metres (134-51 feet) above the sea, and 99 
metres (324'81 feet) below the summit, the distance between the two 
streams increases but little, and is only 8000 metres, (4:97 miles;) 
this depth below the summit appears to me too great for a deep-cut, 
although its length is not excessive; but a tunnel might be carried 
through, which, preceded by trenches of from 45 to 50 metres (147 
to 164 feet) in depth, would be reduced to a length of from 5 to 6 
kilometres, (3-10 to 3-72 miles,) nothing very formidable to the engi- 
neer in the actual state of science. 

Those who have hitherto treated of the subject of navigation across 
the isthmus of Panama, have appeared to reject entirely the idea of a 
subterranean passage for a canal destined to be navigated by the largest 
ships. M. Michel Chevalier, to whom we are indebted for an excel- 
lent work on the different projects of communication between the two 
oceans, is of this opinion; he says,—“The character of a maritime 
canal interdicts all tunnels.” I was myself a long time of this opin- 
ion, but many skilful and distinguished engineers whom I have had 

occasion to consult, appearing to think differently, 1 thought it my 
duty to examine the question from this point of view. 
Two great objections may be made against the construction of a 

tunnel for a canal like that which should be carried across the isth- 
mus of Panama; the first, founded on its enormous transverse di- 

mensions, has reference only to the difficulties of its construction ; 
this is within the province of science, and engineers alone are the 
proper persons to reply to it. The second refers rather to the use of 
the tunnel after it has been constructed, as relates to the difficulties 

and the slowness of the manauvres to be executed in passing it, (for, 
however great its height may be, large vesseis can never enter it with- 
out sending down their topmasts: and, finally, it is founded upon the 
repugnance, doubtless, to be overcome, in a large proportion of 
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mariners, against being carried through a passage where they will be 
deprived for some time of the light of the sun. Sailors only can re- 
fute completely this objection. 1 may observe, however, that there 
are but few canals of internal navigation, With a point of partition, 

that have not a tunnel, and some of them much longer than that re- 
— by the central chain of the isthmus; in this case there would 
be but the difference of the proportions of the canal and the tonnage 
of the ships; on the other side, the mancuvre of sending down the 
upper masts is often executed at sea without great difficulty or loss of 

ime; the performance would be much easier and much shorter upon 
pe rfectly tranquil water; moreover, the tunnel, allowing the lowering 
of the summit-level to a much greater extent than a deep-cut, the 
time lost in sending down the masts would be compensated by that 
gained in the passage of a smaller number of locks, for there would 
be so many less to pass as would be required by the difference of 
level between the deep-cut and the tunnel. 

I submit here the proportions which | would propose for the tun- 
uel. The bed of the canal remaining the same as in the deep-cut, 
allowing but of the passage of a single vessel, the width on the level 
of the tow-path 1 metre above the level of the water, would be 21-20 
metres, (69-55 feet.) The height of the lower masts of a frigate of 
2 guns is 25 metres (82 feet) above the surface of the water, but the 

topenasts, when lowered, always surpassing them a little in height, it 
will be proper and quite sufficient to make the top of the tunnel 30 
metres (98-42 feet) above the level of the water, and 37 metres (121: 
38 feet) above the bottom. F inally, as the hull of the ship is elevated 
but a few metres above the water, and in the upper portion there 
will be nothing but the masts, for the passage of which a great width 
is not necessary, it will be possible to diminish considerably the trans- 
verse section of the opening, and consequently the number of cubic 
feet of material to be excavated, by giving it the form of an ogive, (a 
pointed arch.) Notwithstanding this form, its section, on account of 
the great vertical and horizontal dimensions, as above mentioned, 
will ‘still be considerable, and will amount to 596 square metres, (713 
square yards ;) but expense of time and money apart, the difficulties 
presented by its execution will not be in proportion to its great di- 
mensions. ‘This tunnel will be cut through hard and compact rocks 
of erystaline hornblende, (amphibolite,) which will certainly not re- 
quire to be sustained by an arch, and for which a simple revetement 
in brick will be sufficient, even should that be necessary. ‘The con- 
struction of a tunnel is not, in the present age, a work before which 

the science of the engineer hesitates; the augmentation of the section 
does not augment the difficulties except in an unsolid or friable mate- 
rial, which it is necessary to arch, but when, as in the present case, 

the material is compact and solid, the increase of section rather facili- 
tates the execution. On the other hand, a tunnel offers, in compari- 
son with a deep-cut, the advantages of diminishing considerably the 
expenses of execution, of lowering the summit-level, and thus facili- 
tating the supply of water, and of diminishing the number of locks, 
and allowing of their more convenient distribution on the two s!opes 
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of the chain, of which the southern particularly is very short. || 
these advantages, —which will be still further developed in the follow- 

ing pages, and against which the only objections that can be brought 
are the practical ones, as regards the passage of vessels, for the diffi. 

culties of execution appear to me to be such as may be easily over- 

come—have determined me to present simultaneously for the lowering 
of the summit-level, a deep-cut, and a tunnel, for the purpose of fur- 

nishing all the necessary elements to those who will be called upon 
to decide the qnestion, which appears to me to enter into the pro- 
vince, as well of sailors as of engineers. 

Summil-level with a Tunnel.—The tunnel may be placed so tha 
its bottom shall be 41 metres (134-51 feet) above the ocean, and 99 

metres (324-86 feet) below the summit of the hill, and the level of the 
water 48 metres (157-48 feet) above the ocean, that is, the highest 

spring-tides according to the observations at Panama. It would b: 
preceded by trenches, at either end, ceasing at the point where, o: 
account of the height of the ground, there would be an equality be- 
tween the expenses of trenching and tunneling; this height is about 
46 metres, (150-92 feet;) the length of the tuunel would thus be re- 
duced to 5350 met. (5851 yds.) (34 mls. 
Trench on the southern slope, 1570 « (1717 « 

Do northern do, 810 * (S86 « 

Total length of the summit-level, 7750 « (7454 « 

Difference of Level to be overcome.—The difference of level to be 

overcome on the Pacific slope, is 48 metres (157-48 feet) in placing 
the lower level at the height of the hizhest tides. It can be overeom 
by 16 locks of $3 metres (9-84 feet) each, to which must be added a 
guard lock at the point of junction with the ocean: in all 17 locks. 
The difference of level on the Atlantic slope is greater; an accurate 
leveling, made with the spirit-level, from one sea to the other, esta- 
blishes the fact, that the highest spring-tides of the Pacific Ocean, at 

Panama, are 5:82 metres (19-09 feet) above the highest tides of th 
Atlantic at Chagres. As the highest tides at Panama are 6-10 metres, 
(20 feet,) whilst those of the Atlantic are but 40 centimetres, (15°75 
inches,) this difference of level is reduced, at the moment of the low- 
est spring-tides, to 12 centimetres, (4-72 inches.) From these figures 
the mean level of the Pacific will be 2-97 metres (9-74 feet) abov 
that of the Atlantic; but the mean level of the Pacific is not constant: 
the lowest tides have a height but of 2-75 metres, (9°02 feet ;) and 
their maximum is 1-90 metres (6-23 feet) below the maximum of th 
spring-tides ; their mean level is then 3-275 metres (10-745 feet) be- 
low the maximum of these last—*0-125 metres (4:92 inches) below 
their mean—and only *2-S45 metres (9-334 feet) above that of the 
Atlantic. In taking a mean of all these tides this last number be- 
comes *2-908 metres, (9°54 feet.) and will express the difference ot 

Ve 
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* Note by Translator.—My calculations make the three numbers marked thus * 
respectively,—0°225 metres, 2°745 metres, and 2.928 metres. 
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the mean heights of the two oceans. The difference of level to be 
overcome on the Atlantjc slope is then 54 metres, (177-16 feet,) 
(48, + *6-02, the difference between the highest water of the Pacific 
and the lowest water of the Atlantic,) which will require 13 locks, of 
3 metres lift each, like these on the Pacific slope. 

Distribution of the Locks on the Pacific Slope.—The canal on 
this slope is, properly speaking, but a lateral canal of the Bernardino, 
which it follows on its left bank, to its junction with the Caimito—its 
greatest distance from the stream being 700 metres, (765 yards.) The 
canal crosses in this interval, upon aqueducts, two of its principal 
branches, the Rio Copé and the Rio Aguacata. Below the mouth 
of the Bernardino the canal follows, for some time, the left bank of 
the Caimito, then turns towards the east, and passing along the shores 
of the ocean, debouches about 4 kilometres (2-48 miles) from the 
mouth of the Caimito in the little bay of Vacadu Moite. Thelength 
of this branch is 13,450 metres, (8°35 miles.) 
The distribution of the 16 locks along this distance of 13,450 me- 

tres, gives to the levels a mean length of 840 metres, (918 yards.) 
But one canal, that of Rochdale in England, offers an example of a 
near approachment of its locks. Their mean distance is 520 metres, 
(569 yards.) ‘The shortness of the levels of a canal is an inconve- 
nience in navigation whenever its depth is affected by the introduc- 
tion or loss of a lock of water; (the quantity lost by the passage of a 
vessel through the lock.) For the canal of Panama, the volume of a 
lock of water would be 14-20 metres, x 64 metres, x 3 metres, = 
2726-40 metres cub. (96260 cub. feet.) The width of the lock being 
one-third of that of the canal, the depth of a level of 775 metres 
(847-59 yards) in length, would vary one-twelfth of a metre, (3:28 
inches,) by the introduction of the contents of a lock, a variation alto- 
gether insignificant. There would be then no inconvenience from 
this great approachment of the locks, if the slope upon which the 
canal is placed were uniform, and they could be placed at equal dis- 
tances; but, unfortunately, the declivity of the ground, which aug- 
ments considerably as we approach the highest point, obliges us in 
this portion to diminish the distance between the locks and the length 
of the levels. A steep declivity may be overcome either by single 
locks separated by short levels, or by groups of locks separated by 
longer levels. This last system has been adopted at the locks of 
Fontserane, on the Canal du Michi, and at several points on the 
Caledonian canal, of which the famous Neptune’s stair-case is a re- 
markable instance, where eight adjoining chambers, occupying a 
length of 457-20 metres (500 yards,) having a total lift of 18-29 me- 
tres, (50 feet.) These united locks, though a little more economical 
in construction, present the disadvantage of a greater consumption of 
water, and the still greater one of stopping the progress of vessels 
going in opposite directions when they meet in the neighborhood of 
the group of locks. Single locks separated by short levels, have the 
first disadvantage in a much smaller degree, and always permit the 

* This should be 6'22.— Translator. 
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passing of vessels in the levels. From these motives I have thought 
it preferable to reject the plan of grouping the locks, and to adopt the 
short levels. The lock terminating the summit-level on the side of 
the Pacific ocean, is followed by five levels, each 180 metres, (196-85 

yards,) including the lock. The 6th level, of 450 metres, (492-13 
yards,) carries the canal across the Rio Copé upon an aqueduct ; the 
7th, 8th, 9th and 10th, are each 500 metres (546-81 yards) long; the 
11th is 1000 metres, (1093-63 yards ;) the 12th and 13th 3000 metres, 
(3281 yards;) the 14th and 15th 1000 metres, (1093-63 yards;) and 
the 16th 1100 metres, (1203 yards:) in all 13450 metres. In level 
No. 12, the canal passes by a second aqueduct over the Rio Agua- 
cata. The maintenance of a sufficient height to pass this stream ren- 
ders it necessary to construct a portion of the level with embank- 
ments. 

Line and Distribution of Locks on the Atlantic Slope.—On the 
Atlantic slope, starting from the summit-level, the canal follows the 
valley of the Rio Paja, called, further down, the Rio Bonito, to the 
point where it empties into the Caio Quebrado, which last it crosses 
by an aqueduct; in the lower part of the valley the line follows the 
right bank, separating a little from it, with the object of reducing the 
height of the embankments to be made in approaching the aqueduct. 
After the passage of the Cano Quebrado, it enters by a cutting ot 
18-35 metres (60-10 feet) maximum depth, into the valley of the Rio 
Gigante, which it follows, crosses the stream on an aqueduct, enters 
by a cutting of 20-80 metres (68-23 feet) maximum depth, into the 
little valley of Palenquilla, which it passes, by an embankment 6-5 
metres (21-32 feet) in height, at a short distance from the hamlet, and 
arrives, by a final cutting of 22 metres (72-18 feet) maximum depth, 
at Varro Colorado, on the banks of the Rio Chagres, 21200 metres 
(13-18 miles) trom the northern lock of the summit-level. From this 
point the canal follows, laterally, the Rio Chagres, without encoun- 
tering any great difficulties in the ground, until it arrives opposite the 
little village of Dos Hermanos, 700 metres (765-56 yards) above the 
mouth of the Rio Trinidad. At this point the effects of the tide ot 
the Atlantic are perceptible ; the current is feeble, even null, at high 
water, except at the period when the river is flooded. Below this 
the depth in general considerably varies from 3 to 6 metres, (10 to 20 
feet,) and increases in some places to 11, 12, and even 18 metres, (36, 
39 and 59 feet.) The width increases from 60 to 70 metres, (65 to 
77 yards,) which it has at Gatine, and to 110 metres (120 yards) at 
Chagres. It may therefore be easily made subservient to the naviga- 
tion by straightening some short bends that are met with. 

The total Jength from the northern lock of the summit-level to the 
lock opening into the river, opposite Dos Hermanos, is 33560 metres, 
(20°85 miles.) The difference of level to be overcome, of 54 metres, 
(177-16 feet,) gives, with locks of 3 metres (9-84 feet) each, a mean 
length of 1962 metres for the levels, considerably more than on the 
southern slope ; but on this side, as on the other, the increased steep- 
ness of the descent in the vicinity of the summit, compels us to place 
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the locks more together in the upper portions, though not so near as 
to produce any inconvenience. The length of the levels are as fol- 

lows:— 
Met. Yards. 

No. 1, R , ‘ 750 (820-24) 
* %, , R ‘ 630 (689-00) 
“« 3, ‘ ‘ ; 640 (699-92) 
“ 4, , , ; 925 (1011-61) 
« §, , ‘ 750 (820-24) 
“ 6, ; . : 700 (765°56) 
es 4, : ‘ ‘ 750 (820-24) 
“ 8, , ; 775 (847-57) 
“ 9, ‘ : , 15150 (16568-47) 
“ 10, ; ; , 700 (765°56) 
“ 11, ; ‘ ‘ 890 (973-32) 
“*-13, , . , 910 (995-20) 
“ 13, ; : . 1800 (1968-53) 
“ 14, , ‘ , 5250 (5741-50) 
“ 15, ‘ ‘ : 1000 (1093-63) 
“ 16, , , : 930 (1017-07) 
“ 17, , : ; 1010 = (1104-56) 

Total, . ‘ 33560 (36702-32) 

Level No. 9 is that which offers the greatest difficulties, and de- 
mands the most labor and expense. It will require two aqueducts 
over the Cano Quebrado and the Rio Gigante, a third, smaller, over 
the rivulet of Palenquilla, the deep-cuts through the ridges separating 
the valleys of the Cano Quebrado and the Rio Gigante. This last 
from Palenquilla, and Palenguilla from Varro Colorado, and finally 
the embankments necessary for the passage of the canal through each 
of these three valleys. Below this level, the difficulties of the ground 
require but one considerable embankment at Varro Colorado, and 
three small aqueducts over the two brooks opposite Agua Salud, and 
that opposite Pefia Blanca. To resume, the whole length of the 
canal between the Pacific ocean and the river Chagres at Dos Her- 
manos, is 54740 metres, (34-01 miles,) to wit :— 

Met. Miles. 
Summit-level, ‘ . ‘ ; : 7730 (4°80) 
Southern branch, : . ‘ - 13450 (8°36) 
Northern branch, ‘ ‘ ; - 33560 (20°85) 

ee 54740 (34-01) 

The stream of the Chagres may be, without any great expense, 
converted into an excellent and magnificent canal, for the whole of 
its length, between Dos Hermanos and its mouth, but the necessity of 
being able to enter at all times without difficulty or danger into a 
maritime canal cut across the isthmus of Panama, the obstructions 
found at the mouth of the Chagres, the difficulty, not to say the im- 
possibility, of removing them, the uncertainty of the result of works 
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for that purpose, and finally, the neighborhood of the bay of Limon, 
which affords to ships a great depth of water, have led, a long time 
since, as I have already said, to the selection of this bay as the point 
of arrival of the route of communication destined to connect the two 
oceans. As this opinion appears to me well founded, I cannot do 
otherwise than accede to it; it is, therefore, on the western shore of 
this bay, at about the middle of its length, that I propose to place the 
Atlantic embouchure of the canal. It becomes then necessary to es- 

tablish a communication between the bay and the river Chagres. 
The bottom of the bay is only distant in a straight line from some 

portions of the river, about 3500 metres, (3827-71 yards.) In this 
portion the ground has but few irregularities, and in some points, par- 
ticularly between the bottom of the bay and the river Gatine, which 
flows from east to west, and empties into the Chagres, a little above 
the village of Gatine, the irregularities disappear almost entirely, and 
give place to a nearly flat surface. The irregularities of the ground 
can be judged of from the summit of the Cerro de Gatine, where | 
established a trigonometric signal, situated 2200 metres (2406 yards) 
from the mouth of the Gatine, and only 6000 metres 6561-37 yards) 
from the bay. I have, unfortunately, no precise observations which 
can serve me as a base for tracing the line of the canal in this part of 
the isthmus, and have nothing more than approximative results to 
offer; nevertheless, in confirmation of my observations of the slight 
elevation of the ground, I may cite a fact well known in the village 
of Gatine, which is, that its inhabitants, who make frequent voyages 
to the bay of Limon, for the purpose of gathering the fruit of the nu- 
merous cocoa-trees which cover the flat at the head of the bay, are 
said in the rainy season to ascend the stream to a certain point in 
light canoes, which they then drag through the mud across the land, 
and descend in them on the other side tothe bay. I know that great 
faith is not always to be given to these popular statements. The 
opinion of Mr. Lloyd, however, confirms them; he expresses himself 
as follows upon the probability of a junction between the bay and the 
Chagres :—“ The distance of one of the best harbors (as regards an- 
chorage) across the land which separates it from the river Chagres, 
and by the most suitable route, is a little less than 3 miles. I have 
passed over the ground separating them: it is remarkably level, and 
in all respects suitable for a canal, which, being required for so short 
a distance, may be excavated with a depth sufficient to admit vessels 
of a reasonable draft of water, and will obviate the difficulty of a 
want of sufficient water at the entrance of the Chagres.”’ 

The canal which I propose will have its entrance upon the right 
bank of the Chagres, a little below the mouth of the Gatine. This 
entrance will be protected by a guard-lock against the inundations of 
the river. The line will follow the valley of the Gatine, ascending it 
to the point of depression of the ridge, a point which I believe I ex- 
aggerate in fixing its maximum elevation at 20 metres (65-62 feet) 
above low water of the Atlantic; it then turns towards the north, 
crosses the ridge, and arrives at the bottom of the bay of Limon, along 
which it runs on its western shore, even penetrating into the bay for 
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a certain distance, and finally about midway of its length opens into 
the sea, after passing over a distance of about 12400 metres, (13561 
yards,) (7°70 iniles.) This portion of the canal, consisting entirely of 
excavations, even where it enters the bay, which must be deepened, 
offers no difficulty of execution; the cutting necessary for the passage 
through the ridge will have a maximum depth of 20 metres (65-02 
feet) to the surface of the water; and for a length of 3000 metres 
(3281 yards) its depth will not exceed 10 metres, (32-81 feet.) 

The distance trom Dos Hermanos to the mouth of the Gatine along 
the actual course of the Chagres, is 11800 metres, (12904-86 yards,) 
(7-33 miles ;) by the cuttings necessary to render the river easily 
navigable, this distance will be reduced to 9310 metres, (10181-7] 

yards,) (5-785 miles.) The total length of the line of navigation be- 
tween the two oceans, will then be 76450 metres, (83608-24 yards,) 
(47-50 miles,) to wit :— 

Met. Miles. 
-. ae { Between the Pacific and the Chagres, 54740 = (34°01) 

Artificial Navigation. ? se “  Chagres and Bay of Limon, 12400 (7°70) 

: : _  . Together, 67140 (41°71) 
Natural Navigation.—The River Chagres, 9310 (5°79) 

Total, 76450 (47°50) 

(To be continued.) 

Summary of Results offered, in conjunction wilh one by Witi1aAM 

Farrearrn, Ese., M. Inst. C. E., 4o Ropertr Sreruenson, Ese., M 

Inst. C. E., &e., &e., for the Directors of the Chester and Holyhead 
Railway, on the subject of a proposed Bridge across the Menai, 
near (o Bangor. By Eaton Hopexrinson, F.R.S, 

(Continued from page 28.) 

Having in the month of August last year been requested to render 
assistance, principally in a scientific point of view, with respect to the 
experiments to ascertain the practicability of erecting a Tubular 
Bridge across the Menai Straits, of sufficient strength for railway 
trains to pass through it with safety, I attended twice in London for 
that purpose: and as the experiments made there were on tubes of 
various forms of section, including several elliptical and circular ones, 
I investigated formule for reducing the strength of the leading ones. 
It appeared evident to me, however, that any conclusions deduced 
from received principles, with respect to the strength of thin tubes, 
could only be approximations; for thése tubes usually give way by 
the top or compressed side becoming wrinkled, and unable to offer 
resistance, long before the parts subjected to tension are strained to 
the utmost they would bear. To ascertain how far this defect, which 
had not been contemplated in the theory, would affect the truth of 
computations on the strength of the tubes proposed to be used in the 
bridge,—and also to show whether the principles generally received 
could be applied with certainty in reasoning as to the strength of the 
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bridge from that of models comparatively very small,—for these two 
purposes I urged the necessity of a number of fundamental experi. 
ments, which, besides supplying the wants above mentioned, mich; 
enable me to obtain additional information to that from Mr. Fair. 
bairn’s experiments, with respect to the proportions that the differey; 
parts of the section of such a bridge ought to have, as well as wha; 
form it should be of, in order to bear the most. 

Feeling that there might be objections against allowing me to fo}. 
low the courses [ proposed, however necessary it might appear to 
myself, I suggested a much more limited series of experiments thay 
now appear to me to be necessary ; and, as the time consumed in get- 
ting the plates rolled and the tubes prepared, caused the experiments 
to be delayed till the beginning of the year, the time given me has 
been too limited to obtain all the facts which the few experiments 
proposed would have afforded. 

I will now give the results, so far as they have been obtained and 
seem worthy of reliance, subject to correction from future experi- 
ments; beginning with the reduction of Mr. Fairbairn’s experiments 
on the strength of tubes of wrought iron made of plates riveted to. 
gether. 

Cylindrical Tubes.—The strength of a cylindrical tube, supported 
at the ends, and loaded in the middle, is expressed by the formula 

#f 
on) (a+—a'*). 

Where / is the distance between the supports; a,a' the externa 
and internal radii; w the breaking weight; /the strain upon a unity 
of section, as a square inch, at the top and bottom of the tube, in con- 
sequence of the weight w; 7=3-14159, 

From this formula we obtain 

wila 

f= aay, 
As it will be convenient to know the strain / per square inch, which 

the metal at the top and bottom of the tube is bearing when rupture 
takes place, this value will be obtained from each of Mr. Fairbairn’s 
experiments: the value w being made to include, besides the weight 
laid on at the time of fracture, the pressure from the weight of the 
tube between the supports, this last being equal to half that weight. 
Computing the results we have, from 

Experiment 1, /=33456 } 
«“ 2, f =33426 

3, f =35462 
“ 4, f =32415 

5, f=30078 | Mean 29887 Ibs. = 13-34 tons. 
6, /=33869 
7, f =22528 

« 8, jf =22655 
9, fm25095 | 
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Fracture in all cases took place either by the tube failing at the top, 
or tearing across at the rivet holes ; this happened on the average, as 
appears from above, when the metal was strained 134 tons per square 
inch, or little more than half its full tensile strength. 

Elliptical Tubes.—The value of / in an elliptical tube broken as 
before, (the transverse axis being vertical,) is expressed by the 
formula 

wila a : * (b6a'—b' a's), 

Where a, a' are the semitransverse external and internal diame- 
iers; 4, 6’ the semi-conjugate external and internal diameters; and 
the rest as before, w including in all cases the pressure from the 
weight of the beam. 
Computing the results from Mr. Fairbairn’s experiments we have 

from 

Experiment 20, / =36938 lbs. 
” 21, /=29144 Mean 37089 lbs. = 16-55 tons. 

«“ 24, f =45185 

Rectangular Tubes.—If in a rectangular tube, employed as a 
beam, the thickness of the top and bottom be equal, and the sides are 
of any thickness at pleasure, then we have 

3wld 

S = bE) 
in which d, d' are the external and internal depths respectively; 4, 5' 
the external and internal breadths; and the rest as before. 

Mr. Fairbairn’s experiment No. 14 gives by reduction 

f =18495 Ibs. = 8-2566 tons. 
This is, however, much below the value which some of my own 

experiments give, as will be seen further on. 
The value of /, which represents the strain upon the top or bottom 

of the tube when it gives way, is the quantity per square inch which 
the material will bear either before it becomes crushed at the top side 
or torn asunder at the bottom. But it has been mentioned before, 
that thin sheets of iron take a corrugated form with a much less pres- 
sure than would be required to tear them asunder ; and therefore the 
value of /, as obtained from the preceding experiments, is generally 
the resistance of the material to crushing, and would have been so in 
every instance if the plates on the bottom side (subjected to tension) 
liad not been rendered weaker by riveting. 

The experiments made by myself were directed principally to two 
objects: — 

[.—To ascertain how far this value of / would be affected by 
changing the thickness of the metal, the other dimensions of the tube 

being the same. 
11.—To obtain the strength of tubes, precisely similar to other tubes 

fixed on,—but proportionately less than the former in all their dimen- 
sions, as length, breadth, depth, and thickness,—in order to enable us 
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to reason as to strength from one size to another, with more certainty 
than hitherto, as mentioned before. Another object not far pursued, 
was to seek for the proper proportion of metal in the top and bottom 
of the tube. Much more is required in this direction. 

In the three series of experiments made, the tubes were rectanguy- 
lar, and the dimensions and other values are given below :— 

| } 

hal ] Valueot 
rr E ‘Distance Thick- [Last ob-|Corres | Break- f. tor 

Length. & | S jvetween|Weight. ness of | served | onding ing | erush- 
6 | 2 supports! Plates. | Detlec- |\Weight Weight _ ing 

fo | tion. | Strain, 

ft. in. }im. |in, | ft. in. ewt. qr.) inch. [| inch. | Tons. | Tons. | Tons. 
31 6 (24 116 | 30 0 | 44 3 525 | 3°03 | 56°30 57°50 19°17 
31 6 24 [16 | 30 0 | 24 1 ‘272 «| «2153 20°30 | 9275 14°57 
31 6 (24 116 | 30 0 19 1 “124 1°20 ; 3°04 5°53 774 

Ib. oz. Ib. Ib. 
8 2/6/4 7 6 | 7813 "132 66 | 9,416 9.976 23°17 
8216/4/7 6 {3811 065 ‘32. «| 2,696 | 2.315 | 15°3! 
82/6 |4)/7 6 “ os —— “a os wwe 

4 2) 3 | 2 | 3 9 | 10 12 ‘61 | | *435 | 2,464 2,464 | 24°56 
3$| 3 | 2 3 9 4 15 03 | «613 | 560 |) 672) 13D 

if 

The tube placed first in each series, is intended to be proportional 
in every leading dimension, as distance between supports, breadih, 
depth, and thickness of metal,—and any variations are allowed for in 
the computation. Thus the three first tubes of each series are intend- 
ed to be similar; and in the same manner of the other tubes, &e. 

Looking at the breaking weights of the tubes varying only in thiek- 
ness, we find a great falling off in the strength of the thinner ones: 
and the values of f show that in these—the thickness of the plates 
being -525, -272, :124 inch—the resistance, per square inch, will bi 
19-17, 14-47, and 7-74 tons respectively. The breaking weights here 
employed, do not ineluile the pressure from the weight of the beam. 

The value of / is usually constant in questions on the strength of 
bodies of the same nature, and represents the tensile strength of the 
material, but it appears from these experiments that it is variable in 
tubes, and represents their power to resist crippling. It depends 
upon the thickness of the matter in the tubes, when the depth or dia- 
meter is the same; or upon the thickness divided by the depth when 
that varies. The determination of the value of /, which can only be 

obtained by experiment, forms the chief obstacle to obtaining a for- 
mula for the strength of tubes of every form. When /is known the 
rest appears to depend upon received principles, and the computation 
of the strength may be made as in the Application de la Mécanique 
of Navier, Part Ist, Article 1V; or asin Papers of my own in the 
Memoirs of the Literary and Philosophical Society of Manchester, 
vols, iv and v, second series. I have, however, made for the present 
purpose, further investigations on this subject, but defer giving them 
till additional information is obtained on the different points alluded 
to in this report; and this may account for other omissions. 

cc 
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In the last table of experiments the tubes were devised to lessen or 
{ to avoid the anomalies which riveting introduces, in order to render 

the properties sought for more obvious. Hence, the results are some- 

what higher than those which would be obtained by riveting as gen- 
erally applied, 
The tube 31 feet 6 inches long, 24 ewt. 1 qr. Weight, and -272 inch 

in thickness of plates, was broken by crushing at the top with 22-75 
tons. This tube was afterwards rendered straight, and had its weak 
top replaced by one of a given thickness, which I had obtained from 
computation; and the re sult was, that by a small addition of metal, 
applied in its proper proportion to the weakest part, the tube was in- 

reased 1n strength from 22°75 tons to 32°53 tons; and the top and 

the be ere gave way together. 
If it be deterniined to erect a bridge of tubes, I would beg to re- 

ommend that suspension chains be employed as an auxiliary, other- 
wise great thickness of metal would be required to produce adequate 
stiffuess and strength. 

Eaton Hopexrnson. 

Steam Navigation. 

At the request of W. C. Repriexp, Esq., we insert the following 
communication from him on the subject of Steam Navigation, being 
an appendix to what has already appeared in the Journal from the 
United States Navy Department. 

Com. Pus. 

APPENDIX. 

Comparative weights of Shot thrown at a round, by different ves- 

sels, reckoned according to the calibre of the guns. 
| 

io | Si4,. | 
la. | - 

22 )S>| e=s | Gee 
\SEO|£S] SS8 |Hos 
* ot & D 

fea) v2 

| Ibs. | Ibe Ibs Ibs. 
Weight thrown at broadside, . . {1600) 864) 386*) 388 

Do. inchase,bowon, . , . | 128) 128) 260] 258 
Do. «“ 6 sternon, . js - | 256) 192) 128 258 

Do. by the whole armament, ’ 768 512 
} 

* The above is computed from the present armament of the Missouri, counting 
butone of her two traversing guns to act in broadside. The broadside of this 
vessel may, however, in favorable circumstances, be increaced by shifting the 
guns. Inthe like circumstances, the whole armament of the siz-gun steamer 
might be brought to bear in broadside. 
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gate Mis- 
souri. 

Steam Fri- 

Comparative powers of motion, reck- ) 
oned at six miles per hour average, 
for sailing ships, through twenty 
points of the compass ;—and, for the | 
steamers, at eleven and fifteen miles, { 

respectively, through (¢hirty-two 
points of the compass; the results be- 
ing given in comparative numbers.” } | 

| 

120 120° 352 470 

Comparative moving powers as given | 
above, but reckoned as the sguares of | 

_ the above velocities, multiplied by +) 576 576 320 | 7200 
_ the available points of compass in | | 
| sailing. | | 

8 hs 

The aggregate weight of water necessary to be displaced by steam 
power, in performing one mile of distance, at common or light load, 
is as follows, viz : 

For Steam Frigate Missouri, 76,635 tons. 
For proposed six-gun Steamer, 17,801 tons, or less than }. 
Or, for each eight-inch Paixhan gun, or its equivalent in armament, 

the weight of water displaced by the steam power, for each mile of 
distance, will be as follows: 

For Steam Frigate Missouri, 6,386 tons per gun. 
For proposed six-gun Steamer, 2,226 « “ 
Thus showing a difference of near three to 1 in favor of the light 

steamer, in the expense of the moving power, (per gun;) without 
taking into account the more favorable water-lines or angles of en- 
trance and clearance, on which the expense in fuel, as well as the 
velocity, greatly depends. 

The various foregoing estimates and statements may serve for illus- 
trating the principle involved ; but the writer makes no claims to ab- 
solute precision in these hastily prepared sketches. It is sufficient it 
the leading principles which should govern the case have been fairly 
brought into view. 

[t cannot be doubted that, in the operations of war, Time has be- 
come a most important and decisive element. 

* The comparative efficiency of these several vessels, in general warfare, may 
be seen by multiplying the weights of shot by the available velocities of the vessel. 
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The following theorems are from the able Treatise of A. F. B. 

CrevuzE, on the Theory and Practice of Naval Architecture. Pre- 
pared for the Seventh Edition of the Encyclopedia Britannica, and 
published in 1841 :— 

Naval Architecture is at present a science of comparisons and 
analogies. 

The resistance which the vessel will experience depends principal- 
ly on the area of her cross section. 

' The stability of the vessel is very greatly dependent on the hori- 
zontal plane of flotation. 

In war vessels, the efficiency of the armament is necessarily the 
primary object of the design ; and the greatest effective force must be 
obtained at the least expense: or, the object to be obtained is ¢he 
greatest effective force with the least displacement. 

Or Vexociry.—Frequent opportunities for refitting and replen- 
ishing allow of additional velocity, which may be obtained by dimin- 
ished displacement. 

Or Leneru.—The displacement, the stability, and the resistance 
to lee-way, vary directly as the length. 

Or Derru.—Depth is the dimension the most detrimental to the 
velocity. 

These demonstrable propositions from the above work, (which has 
just fallen under my notice,) fully coincide with the views which I 
have maintained in the foregoing correspondence. 

W. C. Reprievp, 
New York, March, 1842. 

Second innual Report of the Board of Directors of the South 
Carolina Rail Road Company. 

GENTLEMEN,—The Board of Directors of the South Carolina Rail 
Road Company have now the honor to submit to the Stockholders 
their Second Annual Report on the affairs and operations of the Com- 
pany for the year ending 31st December, 1845. 

The gross receipts for freight, passengers and mail service, for the 
year 1844, were $532,870-95 
The expenditures for same » period, including cost of 

additional machinery and interest on Two Mil- 
lion Debt, , ‘ ‘ : ‘ 392,672°31 

Nett profit, $140,198-64 
Amount of Dividends paid, ‘ ‘ 130,135°50 

Balance or overplus applied to improvement of property, $10,063-14 

From which a dividend of $1-50 for the first half year, and $2-25 
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for the second half, making $3-75 on each share, and equivalent to 
5 per cent. on the par value of the Stock, was paid, leaving as ap- 
plicable to the improvement of property, $10,065-14. 

The gross receipts for freight, passengers and mail service, for the 
year 1845, were $55S8,697-71 
The expenditures for same e period, including cost of 

additional machinery, lunprovement of “Depots, 
and interest on debt, . , ; . 389,148°10 

Nett income, $169,549-6] 
Amount of Dividends paid, ‘ ‘ : 147,900-00 

Balance applied to improvement of property, — . $21,649-61 

From the above two semi-annual Dividends of $2°25 and §2, 
equal to $4:25 on each Share, was declared, and within a fraction of 
6 per cent. per annum on the par value of the Stock, leaving §21,- 
649-61 applicable to the improvement of the property of the Com- 
pany. 

In these comparative statements, it appears that the gross receipts 
for 1845 exceeded those of the previous year by $25,826-76; the 
nett income by $29,350-97, while the expenditures, notwithstanding 
a large outlay for the improvement of Depots, &c., were $3,524°21 
less. 

If from the total expenditures we deduct 
ist. Interest on Foreign Debt, . , $109,672:62 
2d. The amount applied, as shewn by Auditor, to 

payment of balances for construction on Colum- 
bia Branch, and for Rail Iron, improvement of 
Depots and arrearages of interest on Sterling 
Bonds, 25,248°00 

3d. The cost as shown from Car Factory report for 
new extra freight and passenger cars, ; 13,600-00 

Amounting in the aggregateto . $148,520-62 
There would remain but $240,627-48 strictly chargeable to current 

expenses, which would be but 42 per cent. on the gross receipts. 
The average expenditures on the English Roads are from 40 to 45 
per cent. on the receipts, which, compared with those on the Ameri- 
can Roads, are as ten dollars to one. 

Very nearly the same average between the receipts and expendi- 
tures prevails on all the Rail Roads in New E ngland. 

On the Western and Worcester Roads, considered among the best 
managed Roads in the United States, the receipts in 1844 were $753,- 
753 to $314,074 of expenditures, being 414 per cent., and in 1845, 
the receipts were $810,000 to $365,000 “of expenditure, being 45 per 
cent. 

The proportional expenditures on the Georgia Road have hitherto 
been from 33 to 35 per cent. on the receipts; but since the extension 
of the Road they will probably exceed that relation this year. The 
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jast Annual Report on the Central Rail Road presents the current 
annual expenses at $186,886-39 on a gross revenue of $384,000-63, 
or within a fraction of 49 per cent. 

The number of passengers conveyed over the South Carolina Rail 
Road in 1845, were 56,785 against 54,146 of the previous year, while 
the passage money for the lesser number exceeded that for the larger, 
by $9,551,—which can only be explained by the facts of a less fare 
being charged on the through ticket for foreign travel to Montgome- 
ry, and that the increase in number of passengers has been confined 

to the home travel, and on short distances. The number of bales of 
cotton transported in 1845, was 197,657 against 186,638 in 1844, 
showing an excess of 11,019 bales. 
The first nine months of operations for 1845, exhibit an increased 

receipt on the up freights of $13,548, and on the down, of $54,995. 
Total of excess, $68,543,—while in the last three months the up 
freights were $2,469-77, and the down freights $40,249-79 less. 
Making a total of $42,719-56 deficiency, compared with the corres- 
ponding period of 1844. ‘This shows conclusively the unfavorable 
influence of the acknowledged short crop in Carolina and Georgia on 
the business of the Rail Road. 
Had the transactions of the three last months corresponded with 

the nine previous months of 1845, the excess of gross revenue over 
the year 1844 would probably have exceeded $100,000, and without 
any increase of receipt the last three months of 1845 over 1844,—the 

total revenue of the former would have exceeded that of the latter by 
$70,000. These statements forcibly demonstrate the immediate de- 
pendence of the South Carolina Rail Road on the agricultural pro- 
ductions of this and the neighboring States—and the extent to which 
the business of the Road is affected by an enlarged or diminished 
crop. 

The Reports of the Superintendent of Transportation, Mr. Hacker, 
and that from Mr. Darrell, Master of the Workshops, present favor- 
able statements of the work performed at the Car Factory, and at the 
Foundry, Blacksmith and Finishing shops on the Locomotives, Ten- 
ders, Spark Arresters, &c. The Company now own twenty-six Lo- 
comotives, nearly all of which are in good working condition; and 
nineteen of the number were kept actively employed on the Road 
during the last season, making 1,098 arrivals and departures, and 
performing 342,435 miles. Three of the above Locomotives,—two 

of the first class, and most approved construction for passengers, and 
one for freight, were purchased the last season of Baldwin & Whitney 
of Philadelphia. During the year two Engines, the Edisto and Edge- 
field, have been re-built ; and the Southerner, a new Locomotive, 
constructed entirely by the Machinist in the shops. The Orangeburg, 
the first Locomotive, which was built entirely by the Company's work- 
men, ranks very high in her class on the Road; and should the per- 
formance and endurance of the Southerner, (intended for the Inclined 
Plane at Aiken,) equal her predecessor, it may strongly recommend 
the policy of constructing, as we have hitherto repaired, ail our Lo- 
comotives under the supervision of the Company’s oflicers. This 
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supervision must always exercise a favorable influence on the inter- 
ests of the Company, as there can be no motive, but every induce- 
ment to the contrary, either to slight work, or to be indifferent to the 
quality of the material used. 

Mr. Lithgoe, the Superintendent, reports the Road to be in as good 
acondition as is “consistent with security and economy.’ The 
heavy rains at the close of the year, and the excessive cold weather, 
so unusual in these southern latitudes, had injured many parts of the 
Road, and exposed defects hitherto concealed from the most vigilant 
inspection. These, however, are all in progress of reparation, and 
the Road will soon be in a condition to sustain all the business which 
may offer. The experience of the last year, from the effects of an in- 
creased business, and heavier Locomotives used, shows that the Iron 
Rail has suffered, and the estimate of the wear by Mr. Lithgoe, is at 
the rate of 24 percent. If this, from further observation, be found 
to be correct, it may be advisable to prepare in advance for the re- 
newal of the Iron; and the Superintendent recommends that a quan- 
tity of Rails, equal to five miles of Road, be imported annually. Du- 
ring the last year, at the Hamburg Depots, and for additional Turn- 
outs, there were more than two and a half miles of newly constructed 
Road: a portion of which was first in Trussel, and afterwards em- 
banked. Deducting the cost of these permanent and necessary im- 
provements, as parts of the original design, from the whole expendi- 
ture for the Road Department, it leaves for cost of maintenance 
of way on Hamburg Road $258 per mile, and for the Columbia 
Branch but $127,—which is not quite one half the amount on the 
Hamburg Main Trunk. This enforces powerfully the advantage and 
economy of adopting, in a// instances, the heaviest Rail and the mos/ 
approved plan of construction. 

The difference in the expense of maintenance of way on one mil 
of Road between the Hamburg and Columbia Branches would be 
equal to the interest on a capital of $2000, which, if invested in the 

first instance on a heavier Iron, would have imparted greater dura- 
bility to the structure, and involved less expense in the preservation 
of it. At the cost for Iron, when the Road to Hamburg was con- 
structed, this amount would have been equal to forty tons additiona. 
weight per mile; and at the present high valuation of Iron, would 
pay for twenty-five tons additional per mile. In England, instead oi 
selling, and at a sacrifice, the old Iron to replace the new, which is to 
be substituted, the policy of re-rolling the old at an expense of one 
pound sterling (£1) per ton, has been adopted. This important fact 
should awaken attention to the subject in this country, and conunu- 
ous Roads of the exteut of those projected and completed in Carolina 
and Georgia, (exceeding in length any others in the world,) would 
find it to their advantage to construct, or patronise jointly, a Rolling 
Mill on the immediate Line of Roads, to re-rol! the Iron of their re- 

spective tracts whenever injured, or worn too thin for future use. 

During the past year, the route of a Road, diverging from the Co 
lumbia Branch, at or near where it crosses the Congaree to Camden 
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has been reconnoitered and surveyed, and an estimate of its cost sub- 
mitted; which, by adopting the heavy T Rail at the present high ap- 
preciation of Iron, will amount to $700,000,— $400,125 of the amount 

being for Iron. The citizens of Kershaw have fulfilled their obliga- 
tions in the amount of subscription to the new Stock required by this 
Company; and in accordance with the agreement, and Act of the 
Legislature, the Road has been located between the Wateree and 

Camden, and most of the sections put under contract at the estimate 
of the Engineer. The final location between the Congaree and Wa- 
teree, a distance of from eight to ten miles, has, for the present, been 
suspended. Two routes have been surveyed, the one most direct to 
Camden, and the other crossing the Wateree, by a lower route, is 
made to make a circuit, lengthening the Road to Camden about 23 
miles, and increasing the expense of construction between 40 and 
50,000 dollars. The accommodation, however, which, by this direc- 

tion of the Road, might be afforded to the citizens of Sumter and Cla- 
rendon, and the greater business and travel which may be thus at- 
tracted, it has been represented would more than compensate for the 
greater length, and enhanced cost. The Board have, therefore, sus- 
pended action on this section for a revised comparative survey and 
estimate. and to hear and receive further propositions from the citi- 
zens of Sumter, as to the provisions which will be made by them for 
this enhanced cost, so as to enable the Directors to come to conclu- 
sions, Which would be in accordance with the best interests of the 
Company, and to favor, on equitable conditions, the largest portions 
of the community desiring accommodation. 

The Report of the Commissioners to represent the State in the 
meeting of the South Carolina Rail Road Company, with the action 
of the Legislature on the subject of connecting the Rail Road with 
the wharves of Charleston, and of rendering more perfect, and less 
expensive, the communication with Augusta, are submitted for your 
consideration. ‘To enable this Company to accomplish the latter and 
important object, on the expiration of the Charter of the Augusta 
Bridge to the present proprietors, the right or franchise to a Bridge 
on the Carolina side of the Savannah, is vested for fourteen years in 
this Company. The citizens of Georgia and South Carolina have a 
common and equal interest in rendering as free and as uninterrupted 
as practicable, the intercourse between the two States, and it is to be 
hoped on a better understanding of the relations between the two 
parties, and on which there is now an inexplicable conflict of opin- 
ion, that the points at issue may be made to harmonize with the in- 
terests of each. The section of the Act of the Legislature, which was 
inserted by the Committee, expressly to protect the property of the 
present Bridge Company, and to compel the South Carolina Company 
to pay an adequate compensation for the Bridge structure, when on 
expiration of Charter the franchise was transferred, has been most 
singularly misconstrued as aggressive, but it is confidently believed 
that, on a more temperate examination of the matter, it must be ac- 
knowledged that the Legislature of South Carolina acted in good 
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faith, and in now giving to her own citizens a franchise which she 
hitherto, for thirty-five years, generously surrendered, or loaned, jo 
those of a sister State, she has not been regardless of ¢heir claims, oy 
of those of the community at large ; by making it obligatory on the 
Company, to which she has made the new grant, to pay a /w// and 
adequate compensation for the Bridge structure, and to reduce the 
tol/s or tax upon the community, which falls in an equal degree upon 
Georgians, as Caroliniaus, to one half the present rate. 

Your Board of Directors, with much satisfaction, report, as in con. 
firmation of the foresight and wisdom of the policy assumed at ay 
early period on their part, the promptness and fidelity with which th 
Georgia, and the West Point, and Montgomery Rail Roads, have fil- 
filled their obligations on the guarantees given by this Company. 
Early in September last, the Georgia Company completed their Road 
to its Terminus at Atlanta, 172 miles from Augusta, where, uniting 
with the Western and Atlantic Rail Road, this has since been ex- 
tended to the Oothcaloga station, 80 miles beyoud. These enterprises 
have already penetrated the interior of Georgia 252 miles from Au- 
gusta, and 388 miles from Charleston, in the direction to that inex. 
haustible granary of the West, the Valley of the Mississippi. The 
influence of these Rail Roads has already been favorably felt on the 
trade and travel of that distant section of country, which hitherto, 
from its interior position, had no vent for its surplus productions ; or 
which, by the natural channels, at the uncertain seasons of flood, had 

to seek, by a circuitous route, the more remote markets of Orleans and 
Mobile. The near approach of the Western and Atlantic Road to 
Rome, on the Coosa, has induced the enterprise of a Steamer on that 
river, which, plying between the head of the Shoals of the Ten Islands 
and Romie, a distance of 180 miles, is already beginning to divert the 
Coosa Valley trade, which formerly found its market in Mobile, up 

stream, towards the Atlantic ports. The citizens of East Tennessee, 
and of North Alabama, have likewise, by the approximation of these 
facilities of new intercommunications, been attracted in this direction, 
and already has Western produce, this season, found a ready and 
profitable market in Augusta and Charleston, which formerly re- 
mained to decay in their barns at home, or had to seek, with all the 
delays, expenses and hazards of a river and circuitous navigation, the 
distant and ever uncertain and fluctuating market of New Orleans. 

The West Point and Montgomery Rail Road, assisted by the State 
of Alabama, and by the guarantees afforded by the Georgia and the 
South Carolina Rail Road Companies, has succeeded in placing the 
old part of their Road in such an improved condition as to enable it 
to run, with security and despatch, daily freight and passenger trains 
from Cheraw to Montgomery, and at hours to correspond with the 
schedule on the Georgia and Carolina Roads. The Company is now 
actively engaged in extending that Road to its Eastern ‘Terminus on 
the Chattahoochie, and which will reduce the stage route to Atlanta 
to 85 miles. 
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The success of these Atlantic enterprises has at last awakened a 
corresponding spirit in the States bordering on the Mississippi. At 

a convention held at Memphis in November last, among the repre- 
sentatives from the State of South Carolina, were three of the mem- 
bers of your Board of Directors, and with great satisfaction they re- 
port that the action of that Convention was enthusiastic in favor of 
Rail-ways, seeking a connexion with those terminating in the South 
Atlantic Sea Ports; and already have the results of these proceed- 

ings begun to be developed. A Charter has been obtained from the 
Legislature of Tennessee, and a Company organized, at the head o1 
which has deservedly been placed the intelligent and enthusiastic Dr. 
J. Overton, having for its object the construction of a Rail Road from 
Nashville on the Cumberland to Chatanouga on the Tennessee ; ther 
to unite with the Western and Atlantic Rail Road, the termini o: 
which, via Augusta and Macon, are at Charleston and Savannah. 
This Road, in an opposite direction, points to future counexions with 
the States bordering on the upper Mississippi and Missouri, and in 
the progress of North-Western emigration, may, in time, unite with. 
and stimulate the enterprise of Whitney, which looks to a terminus 
on the Columbia river in Oregon. Jn the middle section of the Mis- 
sissippt Valley, the interests of Memphis, of North Alabama, and ot! 
the Coosa Valley, have all awakened to a Road to connect with the 
Western and Atlantic, at Kingston near Rome. In pursuance of this 
project, a Road from Memphis to La Grange, 50 miles in length, has 
all been graded, and is now prepared for the superstructure. An in- 
termediate link, in the chain from Tuscumbia to Decatur in Alabama. 

of 42 miles, is finished, and in daily operation, and for the constrac- 
tion of a third link from the Double Springs, below Rome, in the 
Coosa Valley, by the Sand mountain, to Gunter’s Landing on the 

Tennessee, 38 miles in extent, a Company is about to be organized. 
which will be entitled to receive, in aid of the enterprise from Ala- 
bama, one half of the 2 per cent. fund, amounting to 160,000 dol- 
lars. 
Ina more Southern direciion, the citizens of Vicksburg, Grand 

Gulf, and Natchez, have a!l turned their attention to unite on some 
common trunk of Rail Road, which, passing Eastwardly through 
Middle Alabama, will seek a union with the West Point and Mont- 
comery Rail Road at Montgomery. A favorable Charter, in aid o{ 
this project, has already been obtained from the States of Alabama 

and Mississippi, and the latter State, in aid of its execution, has con- 
tributed the 2 per cent. fund, now amounting to 300,000 dollars. 
From Vicksburg, there is an excellent Rail Road to Jackson, 50 miles 
in length, already finished, and which will soon be extended some 
14 or 15 miles beyond, to Brandon. On this route, therefore, but 
230 miles of Road remains to be constructed, to afford a continuous 
line of Rail-way from West Point on the Chattahoochie, to the Mis- 
sissippi river; and 85 miles of additional Road make the route con- 
tinuous from Charleston and Savannah. In connexion with these 
Atlantic Rail Road communications with Vicksburg, Grand Gulf, and 
Natchez, crossing the Mississippi at one or all of these points, Roads 
Vor. XII, Sap Sertes.—No. 2.—Aveust, 1846. 9 
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are already projected, looking further to the West, which, uniting on 
a common trunk, in the rapid progress of South- Western expansion, 
and emigration, will, in time, be made to course either through the 

new acquired territory of Texas, and by the Mexican provinces to a 
terminus at Mazatlan, in the Bay of California; or, taking a more 
Northern direction by the Valley of the Red and Arkansas rivers, 
may easily pass by the Southern Gorges in the Stony Mountains, 
and find, in the course of events, certain though slow, a more favored 
location in the imposing Bay of San Francisco, on the Pacific. 

In a more Southern quarter, the success of the Carolina, Georgia 
and Alabama enterprises, has revived the old project of a Rail Road 
trom Montgomery to Pensacola, Blakely and Mobile, to connect by 
Steam-boats from thence with the Grand Gulf Rail Road from New 
Orleans to a point on Lake Borgne, in the rear of Cat Island, 40 miles 
of which is now completed, and in daily operation. Al] these entey- 
prises cannot but stimulate the citizens of the different sections o| 
country through which they are to course; and seeking, as they ail 
do, a connexion with those which terminate in our South Atlantic 
Ports, it should to us be a subject of congratulation, and on whic 
there should be the most harmonious co-operation by all interests. 
Let Carolina and Georgia be checkered by Rail-ways—let these a) 
unite with those which, to the same extent, are intended to intersect 
the Great Valley of the Mississippi. and even in the progress of time, 
extend to the Pacific. Let our enterprising Western brethren be 
afforded the facilities of communicating, a¢ all times, with our South- 
ern Atlantic Sea Ports, by routes shorter, cheaper, and more expedi- 
tious, and to markets more regular and certain in remunerating 
prices, than those they are now inthe habit of frequenting; and 
Charleston and Savannah, without, under a mistaken feeling of rivai- 
ry, struggling fora monopoly, which neither can attain, “will find 
their true policy in the harmony of a free and unrestricted trade, 
which imparts to each section of country what naturally belongs to 
it, and sustains, throughout the whole community, the invigorations 
of an animated and healthy circulation. 

All of which is respectfully submitted by 
James GaApspEN, President. 

Charleston, S. C., Feb. 10, 1846. 
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Report of South Carolina Rail Road Company. 

No. 5. 

101 

Statement of the Receipts and Expenditures for the year 1845. 

Gross Receipts from Freight, Passage and the Mails, from ? 
the ist January to 30th June, 1845, § 

Ordinary Current Expenses, for same time, 

Nett Profit for the first half year, 

The same, from Ist July to 31st December, 1845, 
Ordinary Current Expenses for same time, 

298,801 31 

194,867 55 
os 

103,933 76 

259,896 40 
194,280 55 

Nett Profit for the second half year, 65,615 85 

Nett Profit for the year 1845, 169,549 61 
From this Nett Profit two Dividends have been paid, 147,900 00 

Leaving a balance applied to the improvement of property of 
In addition to this, the C ompany has increased its indebtednees 
And received from sales of Aiken Hotel and from Stock 

$ 21,649 61 
31,814 30 

3 Hhds., 

361 

3.667 
é 

3,598 39 

Making the amount applied to other purposes, not deemed ¢ 
Ordinary Current Expense 8, 5 

And accounted for as follows: 
Improvement of Depots and other property, including ? 32,920 70 
p 3 new Locomotives, 
ayment of old C laims on account of the construction ¢ . 
of Columbia Branch, 13,934 09 

$57,062 30 

Purchase of 2 Negroes and Land, " F - 1,050 00 
Purchase of Rail Lron. : i 2,426 31 
Payment of arrears of Interest on Sterling Bonds, 6,722 20 57,062 30 

Gross Receipts from Freight, Passage and the Mails, ¢ bsg ¢97 7] 
&e., for the year 1845, , a 

From sales of Aiken Hotel and Stock, ‘ : ‘ ‘ 3,598 39 

562,296 10 

Increase of indebtedness, ; ‘ , 5 ; 31,814 30 

594,110 40 
389,148 10 

' _ Total Receipts, 
Paid Ordinary Current Expenses for the year, 

204,962 30 
T wo Dividends, 147,900 00 

Leaving a balance (accounted for as anid of 57,062 30 
Deduct the balance of Indebtedness, ‘ . ‘ 31,814 30 

Balance of receipts, after paying Ordinary Current Ex- $25,248 00 
penses and two Dividends, , 

$ 558,697 71 

prey bo 537,048 10 
Regular income from the Road for the year, 

: Ordinary Current Expenses, ° 
\mount of two Dividends, 

Nett Balance of the Regular Income from the Road, 21,649 61 
\Interest on Sterling Bonds for the year, $109,672 67.] 
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AMERICAN PATENTS. 

List of American Patents which issued in the month of August, 
1845. With Remarks and Exemplifications, by Cuarves M. Kex- 
LER, late Chief Examiner of Patents in the U. S. Patent Office. 

i. For an improved method of making Matrices for Casting Prin. 
ters’ Types ; Thos. W. Starr, Philadelphia, Pa., August 4. 

This is for forming matrices on types by the electrotype process, 
which afterwards are properly fitted up to give the necessary strength 
and durability. 

Claim.—* Having thus fully described my method of forming ma- 
trices for casting the face of printers’ type, and other articles therein, 
what I claim as new, and desire to secure by letters patent, is the 
manner of forming the same by means of a common type or cut, and 
a metallic plate with an opening, with slanting sides, the two arranged 
and prepared in the manner described, and placed in a solution of 
sulphate of copper, and connected with the pole of a galvanic battery, 
in the same manner usually practised in electrotyping; and after re- 
ceiving a sufficient deposit of copper, to be fitted up for use, in the 
manner set forth.”’ 

®, For an improvement in @rtificial Nipples; Elijah Pratt, New 

York city, N. Y., August 4. 

Claim.—* What I claim as my invention, and desire to secure bj 
letters patent, is the combination of a valve with artificial nipples, 
as described.”’ 

The artificial nipple is made in the usual manner, to fit over the 
breast, and the aperture for the flow of milk is covered over with india 
rubber perforated to act as a valve. 

8. For making Keyed and olher Bugles of Tortoise or Turtle Shell, 

George W. Shaw, Thompson, Connecticut, Angust 4. 

Claim.—“ What I claim as my invention, ond desire to seeure by 
letters patent, is the manner or wwethod of cementing or welding tor- 
toise or turtle shell in the shape or form of keyed bugles, by winding 
with cord or twine, and steaming it, and making keyed bugles from 
that article, as before described.’’ 

i. For improvements in the Hot-ir Furnace; Gardner Chilson, 

Boston, Massachusetts, August 4. 

Claim.—“ Having thus described my improvements in hot-air fur- 
naces, I shall state my claims as follows :— 

I do not claim simply making the top of the fire chamber dome- 
‘ormed, nor do | claim the combination of an outer and inner hot-air 
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chamber; but what I do claim as my invention, is connecting the 
cylinder of the fire chamber with tle central hot air chamber, by 
means of a dome-formed top, and discharging the hot air through the 
middle thereof, whereby the air of the inner and outer chambers is 
more effectually brought into contact with heated surfaces than in 
any other arrangement heretofore: known, 

I also claim making the cast-iron top plwte of the ash pit, with cells 
filled with non-conducting substances, for the bottom of the fire-pot 

to rest on, and thus prevent the said plate beyond these cells, where 
it forms the bottom of the air chamber or chambers which surround 
the fire-pot, from being cracked by the heat, which would otherwise 
be conducted from the fire-pot to this plate, us described.” 

5. For an improvement in the Ulerine Supporter ; Ephraim Colvin, 
North Granville, New York, August 4. 

Claim.—“ Having thus fully described the manner in which I con- 
struct ny abdominal supporter, for the cure or relief of prolapsus 
uteri, what I claim therein as new, and desire to secure by letters 
patent, is the combining with the hypogastric or abdominal pad a 
spring lever, such as is shown at B B, in the accompanying drawing, 
in such manner as that it may be used to increase or diminish the 
pressure on the lower part of said pad, by an arrangement substan- 
tially the same with that herein fully made known.” 

The lever indicated in the claim by the letter B B, is attached by 
one end to the upper part of the foundation plate of the pad, aiid ex- 
tends down nearly to the lower edge, and its under face has a spring 
catch, which takes into notches on the face of the plate to separate 
the lower end of the plate from the spring, which forces the pad in- 
wards to increase its pressure. 

6. For an improvement in Watches, Chronometers, &c. ; John Bliss 

and Frederick Creighton, New York, August 4. 

Claim.—* We do not claim to have invented any of the parts 
herein described, as all are already in use, and well known; neither 
in our arrangements, as abov.: described, do we claim to have ob- 
tained any results not contemplated or sought for by others, our claim 
being only for obtaining an increase of equality in the performance of 
watches, chronometers, and other timepieces, first, by the mode we 
have described and shown of forming the balance rim with quarter 
circles, arches, or segments, each way from each end of the arm, in- 
stead of a half circle from each end in opposite directions ; and, se- 
condly, by the application of a second balance spring above, below, 
or inside the single balance spring heretofore in use, substantially as 
the same are described.”’ 

7. For an improvement in Harness, Collar and Hames ; F. C. Cur- 
tis, Columbia, South Carolina, August 4. 

Claim.—* What I claim as my invention, and desire to secure by 

Cee eer ipa ehuebet 
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letters patent, is the combination of a bow of wood, to fit the neck of 
a horse or mule, with the mode herein described of ironing and pad- 
ding the same, so as to constitute the harness, collar and hames, aj 
complete in one.’’ 

To a wooden bow properly formed and padded, (except one face.) 
are attached the draft rings, trace hooks, and in short all the parts usu. 
ajly belonging to the hames; and the upper ends of this bow, extend- 

i ng above the horses’ neck, are connected together by a strap which, 
when loosened, and the chafe leather removed, permits the bow to 
open sufficiently to be removed from the horses’ neck. 

8. For improvements in the Stove; Jehiel F. Farrand, Port Byran 
New York, August 4. 

Claim.—* Your petitioner further represents, that he claims as his 
invention, and desires to secure by letters patent, the following parti. 
culars and combinations :— 

ist. An elliptical covering in combination with the circular oven, 
allowing the heat to act with more uniformity on all parts of the oven, 
and affording the draught an opportunity to unit: and pass off freely. 

2d. The manner in which I have combined and arranged the valves 
and with respect to the draught pipe and boiler holes, and, in combi- 
nation therewith, the two division plates extending back on each side 
of the valves in the centre of the stove.” 

The elliptical covering is the casing which surrounds a cylindrica! 
oven, the longitudinal axis of the ellipse being vertical, so that the 
space between the oven and casing which constitutes the flue is less 
on the sides than at bottom, where it communicates with the pipes 
from the fire, and at top, where it connects with the chimney. The 
arrangement of the dampers conld not be made clear without draw- 
ings. 

9. For animprovementin Nursing Bottles: Elijah Pratt, New York 
city, N. Y., August 9. 

Claim.—*“ What I claim, and desire to secure by letters patent, is 
the contractile valves to sucking and air-tubes of nursing bottles; 
and also the application of artificial nipples to the same, as herein set 
forth.” 

The cork of the nursing bottle is provided with an air-tube to sup- 
ply air, and another tube with an india rubber valve, which is then 
covered with the nipple. 

10. For an improved method of Lessening Friction in Clocks, §c. ; 
Eli Terry, Plymouth, Connecticut, August 9. 

Claim.—“ Having thus fully described the nature of my improve- 
ment in clocks or timepieces, and shown the manner in which my 
friction-preventer operates, what I claim therein as new, and desire 
to secure by letters patent, is the employment of a suspension piece, 
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arranged and operating substantially in the manner of that which I 

have denominated the friction-preventer, for sustaining the weight of 
the balance wheel and its arbor, as herein fully made known.”’ 

The arbor of the balance wheel is supported by a stirrup which 
vibrates as the balance rotates, so as to relieve the journals or pivots 
from the friction due to the weight of the balance. 

11. For an improvement in Furnaces for Heating Buildings, &c. ; 
Adrian Janes, New York city, N. Y., August 9. 

Claim.—* What I claim as my invention, and desire to secure by 
letters patent, is the obtaining of additional heating surface, and caus- 
ing a lengthened circulation to the flame, smoke and heat within an 
enclosure of metal or walls of a hot-air furnace, without any down- 
ward draught, by the means of a system of tubes, combined, ar- 
ranged and situated as above described.”’ 

The furnace or fire chamber communicates with the chimney by 
means of a series of tubes, bent in the form of a horse-shoe, placed 

one above the other, and with sufficient space between each for the 
circulation of air—the whole being surrounded by masonry, to form 
a chamber for heating air. 

12. For an improvement in the Gas Burner; William Blake, Bos- 
ton, Massachusetts, August 9. 

Claim.—* I shall therefore claim the combining with the space di- 
rectly beneath the orifices of discharge of the gas, and with the sup- 
ply or branch tubes, an expansive chamber, so as to operate in the 
manner and for the purpose herein before set forth. 

[ also claim making the lower part of the inner cases of the burner 
with a bell-shaped opening or mouth, in the manner and for the pur- 
pose as above specified.” 

The object of the chamber is to permit the gas to expand, and thus 
to keep a regular supply at the discharge orifices; and the object of 
making the lower part of the case of the burner bell-mouthed, is to 
make the area at the bottom greater than at the top, where the com- 
bustion takes place. 

13. For an improvement in Saddles ; Benjamin Suits, Chittinango, 

New York, August 9. 

Claim.—* Having thus fully described my machine, what I claim 
as new, and desire to secure by letters patent, is constructing the 
cover of the saddle in such a way as to allow the tree to be stuffed, 
or covered with stufling, by making said cover in one piece, so as not 
to present the projection of jockeys, or small skirts, or the ridges oc- 
casioned by draw-downs, &c.”’ 

14. For an improvement in the Manufacture of Test Paper; 

Arthur Varnham, London, England, August 9, 

— 
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This is for making test paper to detect any attempt which may be 
made to extract characters from the surface by making the sheet of 
three thin films, the inner one different from the outer ones, the test 
sheet within possessing chemical! qualities different from the outside 
sheets, so that any attempt to extract the ink by chemical agents, 
which would leave no trace on the surface, will act on the test sheet 
within. 

Claim.—* What I claim as my invention is the above described 
improvement, or manufacture, or combination of a colored sheet of 
test paper and one or more plain white, or lighter, or darker, or dif- 
ferent colored sheets or surfaces of paper, applied to one or both sides 
of the test sheet, substantially as above specified.” 

15. For an improvement in the apparatus for Jmpregnating Meats, 

§c., with Brine; Dion. Lardner and James Davidson, New York 

city, N. Y., August 9. 

Claim.—“ What we claim, therefore, as our invention, ane desire 
to secure by letters patent, is the manner herein described, in which 
we have arranged and combined the respective parts of the apparatus 
for salting or impregnating provisions with any desired solution, as 
set forth; that is to say, we claim the combining of a common lifting 
pump, and of a force pump, with the vessel and with the cistern, 
substantially in the manner and for the purpose herein fully made 
known.” 

The provisions to be impregnated are placed in the vessel, the 
brine is then introduced from the cistern above through the bottom, 
which expels the air through a valve at the top; the cock which ad- 
mits the brine at the bottom is then closed, and the brine pumped out 
of the vessel F by the suction pump; thus leaving the provisions 
in a vacuum, the brine is then again admitted. The force pump is 
used at first to expel the air by forcing inthe brine, but this is not re- 
quired afterwards. 

16. For an improvement in the Reflecting Baker ; William Taintor 
and Harlow S. Orton, Porter county, Indiana, August 9. 

Claim.—“ What we claim is constructing a reflecting baker, in the 
form described; that is to say, the baker of cylindrical form, having 
the grate or shelf upon which the articles are to be cooked placed in 
the centre, in the manner described.”’ 

17. For improvements in the machine for Hudling and Cleaning 

Clover Seeds, §c.; Samuel W. Powell, Turbet, Pennsylvania, 

August 16. 
Claim.—“ Having thus fully described my machine for hulling and 

cleaning clover seed, what I claim as new, and desire to secure by 

letters patent, is, first, the grooved form of the projections upon the 
beating cylinder and surrounding concave, the grooves being either 
circular or spiral. 

—— << - a 
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I also claim the manner in which the beating and perforated con- 

caves are connected by the double apertures, and, in combination 
therewith, the form of the discharge aperture for the chaff; all com- 
bined, arranged, and operating substantially as herein set forth—not 
confining myself to the exact forms and proportions herein represent- 
ed, but the general principles of the machine.”’ 

Without drawings we could not give a clearer description of this 
arrangement than the claim furnishes, without going beyond the 
limits of this work. 

18. For an improvement in the machine for Cutting Laths; Solo- 

mon F. Finch and James Wheeler, Rootstown, Ohio, August 16. 

Claim.—“ We are aware that machines for cutting laths have been 
made with a carriage to carry the bolt or block against the edge of a 
knife, and that the bolt or block has been griped preparatory to and 
during the operation of cutting, in machines in which the knife is car 
ried against the bolt, instead of the bolt against the knife, and the bolt 
liberated before the knife has been moved back clear of the bolt; and 
hence we wish it to be clearly understood that we do not claim to be 
the original and first inventors of these; but what we do claim as 
our invention, and desire to secure by letters patent, is making the 
carriage which carries the bolt or block to the knife in two parts, 
moving on each other, and connected together by a spring, or analo- 
gous device, so that the bolt is griped whilst being carried against the 
edge of the knife, and still griped until drawn back of the edge of the 
knife, and then liberated, for the purpose and in the manner substan- 
tially as herein described.”’ 

19. For improvements in the machine for Cutting Shoe Pegs; TT. 
A. Robertson, Georgetown, D. C., August 16. 

The patentee says:—“The nature of my invention consists in 
adding to the knife which splits off the rows of pegs small knives set 
in front of the large one, and at right angles thereto, at the distance 
of asingle peg apart, so that as the row of pegs are split off, each indi- 
vidual peg shall be separated from the rest, thus perfecting the whole 
at one operation.” 
Claim.—* What I claim is the combination of the knife (the long 

knife) with the short knives placed at right angles thereto, for split- 
ting the pegs both ways—the whole being combined with the fluted 
roller as before specified.” 

20. For improvements in the Mill for Grinding Bark, Coffee, &c. ; 

Beriah Swift, Washington, New York, August 16. 

Claim.—« What I claim as my invention, and desire to secure by 
letters patent, is making the grinding teeth of mills in concentric rows, 
projecting from the surface of the plates, so that the teeth of one plate 
shall run in the spaces between the teeth on the other, and vice versa, 
in combination with the grooves or furrows running towards the peri- 
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phery of the plates, through which the substances acted upon are car- 
ried outwards, whether these furrows be arranged radially, according 
to what is technically termed the eight-quarter dress, or in any other 
manner, leading from the inner to the outer range of teeth. 

And I also claim, in combination with the teeth, arranged as ex- 
pressed in the above claim, the breaking teeth on a cylinder or cone, 
arranged substantially as herein described and for the purpose speci- 
fied.”” 

The teeth covered by the first section of the claim are arranged on 
disks, and at the centre of the runner there is a cone or cylinder with 
large teeth, for breaking the substance to be ground by the teeth: on 
the disk; this breaking part is covered by the second section of the 
claim. 

21. For an improvement in Flexible Hose Pipes; Horace H. Day, 
Jersey City, N. J., August 16. 

This is for combining a tube woven of some fibrous substance with 
an inner tube made of india rubber. 

Claim.—“< What I claim is the combination of the external textile 
tube with the entire india rubber tube, as described.’’ 

22. For improvements in Door Locks ; Angus McKinnon, New York 
city, N. Y., August 16. 

Claim.—“ Having thus fully described the manner in which I con- 
struct my lock, and explained the operation of the respective parts 
thereof, I do hereby declare that I do not claim to be the inventor of 
a key with an expanding bit drawn out by an eccentric, this having 
been before used ; nor do I claim the employment of a series of tum- 
blers or levers, which are to be raised to different heights by the key 
bit, these being also well known ; but what I do claim as constituting 
my invention, and desire to secure by letters patent, is the particular 
manner in which I have combined and arranged certain parts of my 
lock, by which combination and arrangement a new and useful effect 
is produced ; that is to say, I claim the manner in which I have com- 
bined the key, having an expanding bit, with the revolving box or 
drum, the latter being equal in thickness to the bit of the key, and 
having a key-hole through it by which it is turned with the key, in 
the manner and for the purpose set forth. 

I claim the manner in which I have combined what I denominate 
the pressure tumbler, carrying the stump with the ordinary tumblers; 
the pressure tumbler having its fulcrum pin on the lock bolt, and the 
ordinary tumblers their fulcrum pin attached to the box of the lock, 
and also having their fore-ends provided with projecting teeth, for 
the stump to act upon, in the manner and under the conditions set 
forth ; the whole arrangement and operation being substantially the 
same with those herein described.”’ 

The bit of the key is composed of two parts, one sliding on the 
other, so that when the key is turned a cam acts on the movable part 
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and forces it out to act on the bolt and tumblers ; the key when con- 
tracted is received in a key-hole in a revolving box or cylinder, and 
when the two are turned together at the proper time, the movable 
part of the bit is forced beyond the periphery of the cylinder. There 
is a tumbler that turns on a pin projecting from the tumbler, and 
from this tumbler projects a stump which, when the bolt is forced 
out, takes into teeth on the other tumblers, to prevent them from 
being lifted up. 

23. For improvements in the Cooking Stove; Hosea Huntley, Ro- 
chester, New York, August 16. 

Claim.—* Having thus fully described the nature of my improve- 
ments, in the manner of constructing cooking stoves, what I claim as 
new therein, and desire to secure by letters patent, is, first, the man- 
ner in which [ arrange and combine my dampers, so as to close the 
opening for the admission of heated air to the cavity in the oven 
door, and to be opened by the closing of said door, as set forth. 

Secondly, I claim the manner of arranging and combining the 
semi-cylindrical dampers with the flue spaces of the stove, for the 
purpose and substantially in the manner herein made known.”’ 

The door of the oven is double, with a flue space within, and the 
door frame, which is also a flue space, is provided with a damper, 
which closes by gravity when the door is opened. The flue space 
just below the pipe is provided with two semi-circular dampers joint- 
ed together, so that either side ~an be opened independent of the 
others, 

24. For an improvement in the Washing Machine; Harvey W. 
Sabine, Rushville, New York, August 16. 

In this machine the clothes are washed by the action of a pounder 
or piston that presses them against the end of a square box or tub, 
and to increase the force with which the pounder strikes the clothes 
the handle has a slot in it with a roller that acts on an inclined plane ; 
the angle formed by the handle and the inclined plane gradually 
increasing towards the end of the stroke, which increases the force. 
Claim.—* Having thus fully described my improvement, what I 

claim as my invention, and desire to secure by letters patent, is the 
combination of the inclined plane with the washer or piston, con- 
structed and arranged in the manner and for the purpose set forth.”’ 

25. For an improvement in the Lard Lamp ; Andrew Keyser, Ful- 
ton, Maryland, August 20. 
Claim. —“ Having thus fully described the nature of my improve- 

ment in the lamp for burning lard and other fatty substances, what I 
claim therein as new, and desire to secure by letters patent, is the 
employment of a wick receiver, which is attached to the lower end 
ot the wick tube or tubes, for the purpose of containing a length of 
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wick that may be coiled up therein, in the manner and with the in- 
tention herein made known.” 

The wick holder above referred to is a small perforated metal box, 
which contains the surplus portions of the wick to which the oil or 
lard is admitted from the reservoir through the perforations. 

26. For an improvement in the Hammer ; Solomon Anderson, Gar- 
rettsville, New York, August 20. 

The “nature of this invention consists in extending the claw of the 
hammer, in a circular form, round to the hammer handle ; the open- 
ing of the claw continues to within an inch of the handle, where it 
unites and forms a loop, or second eye.”’ 

Claim.—* What I claim is the connecting of the claw to the handle 
as above described, with the loop at the end for the handle to pass 
through.” 

27. For an improvement in the Pivot Chair; Jordan L. Mott, New 
York city, N. ¥., August 20. 

Claim.—* Having thus fully described the nature of my improve- 
ment in the eccentric revolving pivot chair, what I claim as new is 
the placing of the pivot or pin upon which the seat revolves at an 
equal distance from the two sides of the seat, and at two-fifths (or 
nearly so) of that distance from the back of the chair, as set forth, or 
at a point so near to that distance as shall be substantially the same 
in the result of its action.” 

Pivot chairs have heretofore been made with the pivot in the cen- 
tre of the seat, which renders them-unsteady, particularly when the 
pedestal is small, and as this is principally for cast metal chairs the 
patentee renders it more stable and permanent by placing the pivot 
two-thirds of the depth of the seat from the back. Thisis particularly 
adapted to the present mode of dressing, which throws the person 
farther forward. 

28, For an improved process of Clarifying Salt Water preparatory 
to making Salt; Nehemiah P. Stanton, Syracuse, New York, 

August 20, 

Claim.—“ What 1 claim as my invention, discovery, art, or im- 
provement, and desire to secure by letters patent, is the art or process 
of separating the impurities contained in salt water or brine, in its 
crude state, by adding a sufficient quantity of common salt to the salt 
water taken from the salt springs, wells, or other sources, in its crude 
state ; when properly mixed and dissolved, to bring the brine in the 
vats or cisterns to immediate saturation, for the express purpose of 
precipitating the impurities and depositing them in the bottom of the 
vats or cisterns, without the aid of evaporation or of solar or artificial 
heat. Ido not claim adding salt to salt water, for the purpose of 
concentrating, as is frequently done; but I do claim the process, 
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above described, of separating the impurities from salt water by the 

addition of salt thereto, allowing the impurities sufficient time to settle, 
and the drawing off for evaporation.” 

29, For an improvement in the Horse Power ; James Leffel, Spring- 
field, Ohio, August 20. 

Claim.—* Having thus fully described the characteristics of my in- 
vention, and the manner of making and using the same, I wish it to 
be distinctly understood that [ do not make claim to the employment 
of a series of wheels having the same axis of motion when the sec- 
tions of the shafts are separated from each other by a permanent 
sleeve, when the arrangement of the wheels is such as to cause the 
sections of the shaft to turn in reverse directions, as these are well 
known and do not attain the end contemplated by me, and pointed 
out above ; nor do | claim simply oiling a journal through a perfora 
tion in the shaft, as this has long since been known; but what I do 
claim as my invention, and desire to secure by letters patent, is the 
arrangement of two sets of cog or belt wheels, and pinions connected 
therewith, each set consisting of not less than two wheels, with their 
appropriate pinions, on two shafts made in sections turning on each 
other, and in the same direction, for the purpose of avoiding friction, 
and rendering the machinery compact, as herein described. 

And I also claim, in combination with the arrangement of shafts 

herein described, the oil passages, whereby the oil applied at two 
places is conducted to all the rubbing surfaces of the series of shafts 
and bearings, as herein described.”’ 

30. For an improvement in the Cooking Stove ; Francis S. Low and 
John S. Leake, Albany, New York, August 20. 

Claim.—* What we claim as our invention, and desire to secure by 
letters patent, is the construction of a diving or descending flue at the 
end of the fire-box, communicating with the flue beneath an oven, 
placed immediately behind and upon a level with the fire-box, or 
nearly so.”’ 

31. For an improved Tool for turning Grindstones used for grind 
ing the dies used in Nail machines; Charles Arthur, Keeseville, 

New York, August 26. 

Claim.—* What I claim as my invention, and desire to secure by 
letters patent, is the employment of an elastic metal tool for cutting 
and turning off, and shaping the periphery or sides of grindstones, as 
above described, in any form or manner substantially as herein de 
scribed, in which an elastic metal tool may be applied to that use.”’ 

32. For a composition of matter for removing cids from Cloth, &c.; 
Solomon Guess, Boston, Massachusetts, August 26. 

Claim.—“I claim the afore-specified combination of ingredients, 
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whether in the proportions set forth, or in any other which may, un- 
der any circumstances, be found better applicable for the purpose in- 
tended.” 

This compound consists of four pounds of fucus vesiculosus (sea or 
bladder wrack) boiled in three pints of water until reduced to one, 
mixed with one quart ox gall, one pound of carbonate of ammonia, 
three quarters of a pound of alum, and twenty-four pounds of com- 

mon white soap; the whole is properly melted and mixed together. 

33. For an improvement in the Washing Machine; T. C. Benteen 
and H. W. Zimmerman, Petersburg, Virginia, August 26. 

Claim.—“ What we claim is the manner in which we construct the 
wash board, so as to effect a partial vacnum within its lower portion 
by centrifugal action, in the manner and for the purpose above de- 
scribed.”’ 

The wash frame moves up and down in a box by a lever, and on 
each side there is hinged to the box a wing which, as the wash frame 
(3 lifted, is moved out by projections on the wash frame ; this pro- 
duces a partial vacuum by which the parts are forced back, and by 
this means the clothes placed between the wash frame and wings are 
washed. 

34. For an improvement in Lasting Boots ; David Harrington, Ger- 
man Flats, New York, August 26. 

Claim.—“ What I claim as my invention, and desire to secure by 
‘etters patent, is the apparatus for the lasting boots by the compound 
instep and shank draught, as herein above substantially described and 
set forth, by means of the above described machine, or any other sub- 
stantially the same.” 

This is for stretching the instep part of boots made of lasting. The 
inner sole is placed on the iast and the cloth carried around the instep; 
an apparatus is then applied which consists of two legs that rest on 
the sole, connected at top with a cross piece, in which swivels a screw 

that passes through a nut, to which are jointed two clamps that gripe 
ihe edges of the cloth, so that by turning the screw the cloth is 
stretched on the last, and then by means of another screw that unites 
the two clamps, they are drawn together, which laps the edges of the 
cloth over the inner sole, where the whole is secured. 

35. For a Washing Machine; Horatio Hoskins, Scipio, New York, 

August 26. 

We are under the necessity of omitting the claim in this instance, 
because of its reference to and dependance on the drawings. 

36. For an improvement in the machine for Crimping Boots ; John 
Young, West Galway, New York, August 26. 

The crimping jaws are made of metal and arched, and they are 
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pressed together by two curved connecting bars, the ends of which 
fit in recesses in the outside of the jaws, the connecting bars being 
connected together and with the lever by means of a screw bolt. 

Claim.—“ What I claim as my invention, and desire to secure by 
letters patent, is the combination of the arched jaws and curved 
spring, connecting bars, screw rod and lever, arranged and operated 
in the manner and for the purpose set forth.” 

37. For improvements in the Ezercising Swing ; Joel H. Ross, New 
York city, N. Y., August 26. 

The arms by which the swing is hung are made in two parts that 
slide on each other, with helical springs interposed ; a cord is attached 
to the swinging frame and passes on each side, over a roller or a per- 
manent frame, and thence extends down to the seat. 
Claim.—« What I claim as my invention, and not before known, 

in the above described swing, and desire to secure by letters patent, 
is the application and use of springs in combination with the connect- 
ing rods, and in the construction of a swing, so that persons exercis- 
ing thereon may receive the motion of a spring, in combination with 
the ordinary swing motion ; and the manner of giving motion to the 
swing by means of the cord and pulley, or cords and pulleys, in com- 
bination with the swinging and stationary frames, as herein de- 
scribed.”’ 

38. For an improvement in the construction of Galvanic Rings, 
Belts, Bracelets, §c.; David C. Moorhead, New York city, N. Y., 

August 26. 

The ring is made in two parts of copper and zinc united by means 
of a wire spring, which permits the ring to yield to the body, &c. 
Claim.—* What I claim as my invention, and desire to secure by 

letters patent, is the combination of the arched jaws and curved spring, 
connecting bars, screw rod and lever, arranged and operated in the 
manner and for the purpose set forth.” 

39, For an improvement in the Bee Hive ; Israel Lamborn, Mar- 
shallton, Chester covnty, Pennsylvania, August 26. 

The tubes that form the entrance to the reception chamber are siur- 
rounded by two flanches, in the form of inverted cones, containing 
water, and the tube that forms the entrance from this reception cham- 

ber to the hive is surrounded by one such flanch also containing wa- 
ter, and within this tube there is a coiled wire which extends down 
a short distance into a cup of water, into which the moth wiil fall in 
attempting to get to the wire coil. 
Claim.—* What [ claim as my invention, and which I desire to se- 

cure by letters patent, is the mode of preventing the moth from enter- 
ing the hive, and entrapping her by means of the upright metallic 
tubes and inverted truncated cones forming the entrance to the recep- 
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tion room of the hive, and the upright tube forming a passage be- 
tween the chamber and lower box, all of said tubes being surrounded 
by inverted truncated cones, and containing water, and into which 
the moth is caused to fall, as described. 

I also claim combining with the vertical tube a spiral rest upor 
which the bees cluster, in the manner and for the purpose set forth.” 

List of American Patents which issued in the month of March, 
1842,—with Remarks and Exemplifications, by Cuartrs M 

Kewier, late Chief Examiner in the United States Patent 

Office. 

1. For an improvement in Propelling Vessels and Extinguishing 

Fires ; Stephen Bates and George Titcomb, Boston, Massachusetts, 
March 4. 

The vessel is to be propelled by jets of water forced through hori- 
zontal tubes, open at the bow and stern, by means of vertical pumps 
provided with lateral tubes governed by cocks or valves for conduct- 
ing the water from the pumps to apy part of the vessel for extinguish- 
ing fires. 

Claim.—“ We shall only claim as our invention in the above de- 
scribed machinery, the propelling cylinders provided with valve 
pipes, conducting through the bottom of the vessel, and with horizon- 
tal pipes having stop cocks, in combination with the fire pipes ot 
smaller diameter, arranged in the side of said propelling cylinders, 
and having suitable stop cocks substantially as described for propel- 
ling the vessel and extinguishing fire, and likewise exclusively fo 
extinguishing fire, as described. 

2. For an improved method of making Bridges for suspending there- 
Jrom Railor other Roads ; Harvey Leach, Philadelphia, Pennsy!- 

vania, March 4. 

Claim.—*“ Having thus fully described the nature of my improve 
ment, and shown the manner of carrying the same into operation, | 
do hereby declare that I do not claim to be the inventor of suspensiot 
bridges, or of latticed or trussed framing to give strength and stability 
to chain or other bridges or similar structures; vor do I claim to b: 
the inventor of either of the parts of the above described apparatus 
or structure, taken separately or alone; but what | do claim as con- 
stituting my invention, and desire to secure by letters patent, is th: 
combining of a suspended platform with a suspension bridge, which: 
suspended platform shall descend to the level and make a component 
part of a rail road, or other road, so that cars, carriages, or other arti- 
cles, may be transferred directly from the stationary road to said plat- 
from, and moved from one side of the suspended bridge or structure 
to the other, by any adequate power applied thereto. The whole 
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being combined, arranged, and operating substantially as herein set 
forth.”’ 

3, For an improvement in the machine for Sizing Paper; Lorenzo 
D. Brown, Lee, Berkshire county, Massachusetts, March 4, 

The paper passes under a roller (designated in the claim by the 
letter B) which runs partly in the size, then under another roller (D) 
still more immersed in the size, so that in passing from the one to the 
other both sides of the paper are sized; and then from the last roller 
(D) the paper passes between the roller (B) and another above it, by 
which the surplus size is removed. 
Claim.—* What I claim as my invention, and desire to secure by 

letters patent, is the additional roller (D) located as herein described, 
in combination with the rollers (Band C,) by which arrangement the 
paper passes through the size, and the size has free access to both 
sides of the sheet between the rollers (B and D,) and by which also 
the wrinkles er folds formed by its expansion in passing through the 
size are removed before it reaches the press rollers; all as herein de- 
scribed.”’ 

1. For improvements in the “Endless revolving platform Horse 

Power” for Driving Machinery ; John Kelley, Lewistown, Penn- 

sylvania, March 4. 

The links of the chain are made with projecting tongues or grooves, 
so as to interlock each other somewhat in the manner of rule joints. 
This chain runs on balls, the under surface of the chains and the up- 
per surface of the rails being grooved for the guiding of the balls, 
and at the lower end of the rails there are troughs which receive the 
balls and conduct them down to be again received between the main 
wheel and chain; and to regulate their delivery at the end of each 
trough there is a shutter or valve, which is opened by a pin project- 
ing from each link of the chain, which in passing opens the shutter 
and permits a ball to fall out. 

Claim.—* What I claim as my invention, and which I desire to 
secure by letters patent, is, Ist, constructing the links of the chain with 
tongues and grooves, in the manner and for the purpose set forth. 

2d, The method of applying a coutinuous row of bails under the 
chain by means of the conductor, in combination with the trough as 
described for reducing friction. 

3d, The arrangement of the drop or shutter in combination with 
the trough for regulating the descent of the balls.” 

5. For an improvement in the machine for Culling Shingles, Laths, 

&c.; Hiram H. Herrick, Boston, Massachusetts, March 9. 

The knife is connected at each end to a crank, so that by the rota- 
tion of the two cranks the fall of the knife gives a draw cut. 

Claim.—* I shal! claim arranging the ends of the knife which sepa- 
rates the shingles from the block of wood on cranks which are fixed 
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. on horizontal shafts, so that when said shafts are revolved, the knife 
will descend through the block of wood with a lateral or drawing 
motion; the same being constructed and operating substantially as 
above described. ~ 

6. Fora method of rendering Chairs, Stools, §¢., buoyant, to be used 
as Life Preservers on Vessels; Wm. H. Shecut, New York city, 
N. Y., March 9, 

Air-tight vessels made of sheet metal are hinged to the seat in such 
a way as to hang under the seat when used on board a vessel, but 
which, when used as a life preserver in the water, will suffer the seat 
to hang between them. 

Claim.—“ What 1 claim as my invention, and desire to secure by 
letters patent, is the application to chairs, stools, settees or tables, used 
on board of vessels, of cylinders or cases containing air or gas her- 
metically sealed, so as to be perfectly air and water-tight, as described 
in the foregoing specification, combined with the hinges and strap o1 
springs, all as herein set forth.” 

7. For improvements in Hot ir Furnaces for Healing Buildings ; 

Otis Packard, Roxbury, Massachusetts, March 9. 

Claim.—“ Having thus described my improvements, I shall claim 
extending the smoke or discharge flue into the central part of the 
tubular radiator, and otherwise arranging it with a valve or damper 
at its lower end, and with orifices above said damper, and combining 
and surrounding said flue with a cylindrical or other proper shaped 
casing, which is connected to the flue at its lower end and extends 
upwards to within a short distance of the top of the radiator; the 
whole being constructed substantially in manner described, and tor 
the purpose of causing the hot air, smoke, and other products of com- 
bustion arising from the fire-pot to more freely circulate about the 
upper exterior surfaces of the tubes of the radiator by the described 
combined arrangement of casings by which the cold air is taken in at 
the side of the furnace through an elongated opening, and a portion 
of said cold air caused more freely than in most hot air furnaces to 
circulate in contact with the exterior casings, by which they are ren- 
dered in a great measure non-radiating, while the remainder of the 
air passes in contact with the fire-pot and through the radiator; the 
whole being constructed substantially as above ‘set forth. 

Also, the “mode of constructing the reflecting jacket or upper casing 
with doors, by which it may be easily removed at any time from the 
rest of the apparatus for the purpose before mentioned. Also, sup- 
porting the grate on a cylindrical rod passed through the sides of the 
ash-box, substantially in manner and for the purpose described.” 

8. For an improvement in Hanging Carriage Bodies; Jonathan 
Bacon, Bedford, Massachusetts, March 9. 

Claim.—* I am aware that helical springs have been employed in 
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carriages to sustain the body of the carriage, but to my knowledge 
they have always been placed vertically or horizontally, and having 
no play, deviating from such positions relatively to the frame or body 
of the carriage, and therefore I do not claim the mere employment of 
helical springs in carriages; but what I do claim as my invention, 
and desire to secure by letters patent, is the arrangement of the springs, 
heads, rods or loops, in combination with the frame of the carriage 
and body—that is to say, having the rods that are attached to the 
heads or loops hinged to the frame and body of the carriage, for the 

purpose and in the manner herein specified.” 

9, For improvements in the Engine for driving Machinery by Steam 
or Water Power; P. H. Green and H. H. Everts, Mount Morris, 

New York, March 9. 

We are under the necessity of omitting the claims in this instance, 
as they refer to and are wholly dependant on the drawings. 

10. For improvements in the Power Loom; C. G. Gilroy, Great 

Britain,—assigned to Jeremiah Wilbur, New York, March 12. 

This is for a loom combined with the Jacquard frame, which is 
necessarily very complex, and as the claims are wholly dependent on 
the plates, we are under the necessity of omitting them. 

11. For an improvement on the mode of Propelling Vessels, patent- 
ed by Harris and Hunter, and known as the Hunter submerged 

propeller; Wm. W. Hunter, Gosport, Virginia, March 12. 

The paddle wheels, which consist of paddles arranged on and pro- 
jecting from the periphery of drums, rotate horizontally in cases with- 
in the vessel, and open at the sides sufficiently to permit the paddles 
in their rotation to project beyond the vessel. The present improve- 
ment is based on the supposition that although these wheels are below 
the water line, their rotation will, by centrifugal action, exhaust 
the central part of the case in which they are placed, and therefore he 
proposes to connect the exhaust pipes of the engine with these cases, 
that the wheels may act as air pumps, and thus make a condensing 
engine. 
Claim.—* What I claim as my invention, and desire to secure by 

letters patent, is the application of the submerged paddle wheel for 
the purpose of an air pump to the steam engine, and the case in 
which the paddle wheel revolves as a condenser to the steam en- 
gine.” 

12. For improvements in the Reaping Machine ; Jonathan Read, 
New York, March 9. 

Claim.— I claim, and desire to secure by letters patent as my in- 
vention, the construction of the vibrating cutters with serrated edges, 
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whether said cutters be connected together so as to form a Vibrating 
bar, or be placed separately on a bar of this kind, as set forth; jpn 
combination with the stationary teeth or blades serrated in similar 

manner, and arranged below the former, as described. I also claim 
the mode of constructing the rake and combining it with the bed of 
the machine, by forming it with pointed fingers on the ends of the 
arms, and arranging the fingers in spaces formed in the bed, as set 
forth. 1 also claim the manner of discharging the grain from the bed 
by means of said rake, and in the manner already described.”’ 

13. For an improvement in the method of Securing Bobbins jn 

Shuttles ; John H. Coburn, assigned to Rosswell Douglass, Lowell, 
Massachusetts, March 12. 

The flanch or bottom of the bobbin is grooved, and is let into a re. 
cess in the shuttle, at the bottom of which recess there is a piece of 
metal with a semi-circular rim that fits the groove to hold the bobbin 
steady ; when inserted the bobbin is held steady by the end of a 
spring lever which bears on the flanch. 

Claim.—* Having thus described my invention, I shall claim se- 
curing the bobbin in the shuttle by means of the spring lever, com- 
bined with the semi-circular angular piece ; the whole being arranged 
and operating substantially as described.” 

14. For an improvement in the method of making Brushes; J. |. 

Adams, Boston, Massachusetts, March 12. 

The holes in the block are made entirely through, and a bunch of 
bristles doubled up is introduced in each hole from opposite sides, the 
wire by which the bristles are fastened being first passed through the 
hole in the opposite direction, then passed around the bristles before 
they are doubled up, and then the wire is again passed through the 
hole ; the same plan being adopted on each side, the mere pulling ot 
the wires will draw in the two bunches of bristles and hold them. 

Claim.—“ Having thus set forth my invention, I shall claim con- 
structing the double brush by boring holes entirely through a block 
and inserting two bunches of bristles in each of said holes, so that 
each bunch shall project from one side of the block in an opposite 
direction to that of the other bunch, and drawing and confining said 
bunches of bristles in said hole by two wires, as herein before ex- 
plained ; the whole arrangement and process being substantially as 
described.”’ 
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On the Crystaline Fracture of Wrought-Iron, and the causes of the 
same. By M. Ave. Macsene. 

[From the Bulletin du Musée de l’ Industrie.] 

The accidents originating in the breaking of locomotive engine and 
railway carriage axles have given rise to enquiries and experiments, 
as to the quality of the iron of which such axles had been made. 

The surfaces of the fractures which were examined presented large 
crystals, and as the axles had mostly been in use a considerable time, 
the conclusion arrived at was, that the crystaline texture resulted 
from the action to which the axles had been submitted whilst in use. 
The commission appointed by the French Government to institute 
enquiries on the occasion of the accident on the Versailles railroad, 
declared, that if the axles had been manufactured from iron possess- 
ing a strong tenacious fibre, the daily rotation and contact with the 
rails would give rise to electric or galvanic action, of such a nature as 

to produce changes in the body of the iron, so injurious, as regards its 
tenacity and ductility, as to render it quite unfit for use, 

Mr. Charles Hood subsequently published an article, in which he 
maintained that the principal causes which produce a crystaline tex- 
ture in wrought-iron, originally of a tenacious and fibrous nature, are 
shocks, elevation of temperature, and magnetism; and he adds that 
it is doubtful whether one of these forces alone would be sufficient to 
produce that effect, but there is every reason to believe that by the 
combination of all three these phenomena are produced. 

The original texture of bar-iron is granular and angular. It is by 
being submitted to the action of the hammer or rollers that it acquires 
a fibrous texture, as by those means the crystals are drawn out and 
elongated. This is more especially the case when the rolling process 
isemployed; for when the hammer is used, it is not unusual, espe- 
cially in large pieces of iron, to find the interior granular, whilst at 
and near the surface it has become more or less fibrous. This differ- 
ence or inequality in the texture arises from the fact that the blows 
of the hammer, whatever may be its weight, do not penetrate to the 
interior of the iron. The property possessed by the iron, of passing 
from a granular to a more or less fibrous state, depends upon the 

primitive quality of the iron; some pigs possess it to a less extent 
than others. Consequently, in order to judge of the texture of iron 
from a recent fracture, it is indispensably necessary to pay attention 
to the manner in which the fracture has been occasioned. 

A fracture caused by loading a piece of iron in a longitudinal di- 
rection, or in the direction in which it has been rolled or hammered, 
will generally, in iron of good quality, be angular; the fibres are 
drawn out in fine points, and more so in rolled than hammered iron ; 
it also presents a different aspect under incidental and reflected rays 
of light, being either of an ash grey or dead silver color, ora mixture 
of both. In order to judge of the quality of the iron from this, the 
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bar must be turned in every direction, and the light thrown upon all 
sides of the fracture and in the middle. When, under these circum- 
stances, the fracture appears of a greyish color, with short fibres and 
very slightly angular, the conclusion may be safely arrived at, that it 
is iron of an inferior quality. It is, however, advisable to take into 
consideration whether the fracture was occasioned by a sudden shock, 
or by gradual augmentation of the charge. In the former case, the 
iron appears of a light grey color, more crystaline, with short fibres, 
and its fibres do not terminate in fine points; whilst, in the latter 
case, it is thready, and of a dead silver color under certain incidence 
of light. 

When, on the contrary, the iron is broken in a direction at right 
angles with that in which it was rolled, (but in such manner as to 
take its absolute tenacity into consideration,) the fracture is always 
very short and the absolute resistance less. According to experi- 
ments by Navier, this resistance is 10 per cent. less in boiler-iron. 

The fracture in which the distinct strata or layers serving to form the 
bar, by welding, are perceptible, presents a flaky appearance ; it is 
white when viewed by reflected light, and grey under incidental light; 
very often traces of fine steely grain are perceptible. It is in conse- 
quence of this being observed, that iron which is required to offer re- 
sistance in every direction, as, for instance, boiler-iroti, is rolled, not 
only in the direction of its length and breadth, but also diagonally. 
The relative resistance is, in fact, less in a direction at right angles to 
that in which it was roiled; and pieces which require eight, ten, and 
even twelve blows with a hammer in order to break them in the di- 
rection of rolling, often break in the other direction at the third, 
fourth or fifth blow. This phenomenon is of the greatest importance 
in the construction of cranks of railway axles, which are wrought in 
one piece. 

A fracture in a transverse direction (relative resistance) is always 
whiter when effected by striking the bar upon the edge of an anvil, 
than when produced by the pressure of a weight in a longitudinal 
direction, (absolute resistance,) and the cause of this is the different 
manner in which the reflecting faces are presented to the light; in 
general it is not so veiny as the fracture in the longitudinal direction. 
If the different layers or strata of which the bar is composed are not 
well welded together, they will separate, and form facets of greater 
or less extent and smoothness. If these layers have not been well 
purified before welding, black spots will appear, consisting of carbon, 
or other impurities, which prevent their becoming perfectly united. 
In order to prove that the bar is perfectly welded, it is drawn out into 
a thin sheet, at a heat below welding heat, and if no flaw is then per- 
ceptible, the welding has been perfectly effected. 

When striking the iron in order to break it, the fracture may be 
more or less modified, according to the weight of the hammer em- 
ployed, the force of the blow, or the length of the piece detached. A 
long piece of iron, hammered with small hammers in one direction 
only, always presents a very veiny fracture, whilst when operated 
upon with heavy hammers, it presents a short, fibrous, or crystaline 
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grainy texture. The fracture is always somewhat crystaline on its 
unde r surface, where the bar rested upon the anvil. When the fibres 
of the upper surface are broken or torn apart, those of the under sur- 

face are, in consequence, compressed or forced together, and shorten- 
ed; these latter fibres are, therefore, seldom of a veiny character, but 

are generally of a fine steel-like grain. This is seen more especially 
when iron is broken by being bent backwards and forwards severa! 
times. I have often experienced this, and my observations on this 
head are in accordance with the experiments recently made on the 
Rhine railway, in which railway axles were broken, on the one hand, 

by means of a monkey we ighing 1112 lbs. falling from a height of 
from 16 to 36 feet, and on the other by means of a hammer of very 
light weight. 
“I will state two of the experiments made upon the Rhine Railway, 

which appear to me to confirm the facts above stated:—A wrought 
or hammered iron axle, belonging to a railway wagon for transport- 
ing earth, was broken by the weight of 1112 Ibs., falling a height of 
ten feet. The faces of the fracture were of a coarse crystaline char- 
acter. The same axle, broken by several blows with the small ham- 
mer, presented all round the outside of the fracture a fine greyish 

grain, similar to cast-iron, and in the middle a grey crystaline texture 
\ rolled iron axle, which, on being broken by the weight, was crys- 

taline, was, when broken by the small hammer, perfectly ductile and 
veiny. 

On comparing the faces of the fracture of iron wrought by the ham 
mer with that of rolled irou, the latter always appears more tenacious 
and veiny than the former. Forged iron is always of a less uniform 
character than rolled iron; it presents on the faces of the same frac- 
ture all degrees of texture, from the fine steel-like grain to the coarse 
erystaline grain, the whole combined with a veiny texture. In the 
former also more frequently than the latter, and especially in large 
pieces, flaws are met with, in consequence of imperfect welding. 
These facts arise from the rolling being performed in less time, and 
with more care and attention than work performed by the hammer. 
In this latter mode, too elevated a temperature may deteriorate the 
quality of the iron, and too low a temperature renders it brittle; a 
defect which may, doubtless, be afterwards remedied, but to which 
sufficient attention is not paid in forging 

In bars of rolled iron crystaline portions are frequently met with, 
which render those parts where they occur brittle. Amongst a great 
number of bars manufactured from the same pig iron, some will be 
found much inferior to others as regards the tenacity or veiny char- 
acter of their texture. 

In order to ascertain from what canse rolled iron acquires a crys- 
taline texture in the process of manufacture, [ undertook a series of 
experiments whieh I will now explain. 

It isa well known fact, that when the pig iron does not remaina 
sufficient length of time in the puddling furnace, or when that opera- 
tion is not properly performed, so that all its particles may be sutti- 
ciently separated and brought into suitable contact with the flame 
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passing over it, impure puddled iron will be obtained, containing por- 
tions of iron not completely refined, and also extraneous matter, such 
as silica, arsenic, sulphur, phosphorus, &c. ‘This may be easily as. 

certained by the appearance of the fracture, which, in that case, wii| 
be grey and of an unequal character, of a short fibrous or coarse crys. 
taline quality. It is also well known that if, after puddling and 
blooming, too low a welding heat is given under the hammer, a me 
chanical mixture of carbon and dross will remain in the iron (espe. 
cially if, on afterwards passing it between the rollers, the pressure is 
not sufliciently strong,) and in that case the iron soon becomes brittle. 
It is, however, possible that, with too greata heat, the iron will retain 
its original granular texture, if it is not afterwards sufficiently worked, 
as will be seen from the following experiments :— 

Choice was made of two puddling furnaces, both of which were 
charged witli a similar quantity of the same pig iron, some days alter 
putting them to work, and not ull after they had acquired an equal! 
temperature and worked regularly. This pig iron was worked in the 
same manner in both furnaces, and equal care was taken in perform. 
ing the process of puddling. In one of these furnaces the blooms 
were removed immediately after refining, wrought under the ham- 
mer, and beaten flat to the size of about 6 inches in breadth and 3 of 

an inch in thickness, and passed in this state through rollers having 
seven grooves. I then remarked, that under the hammer and be- 

tween the rollers a large quantity of dross was separated, and the 
welding was effected with great facility. 

In the other furnace the blooms were left 20 minutes longer, and 
then submitted to the hammer and rollers as before. By this mode 
of treatment less dross appeared in the blooms; but it appeared that 
the hammering and rolling were not performed with the same facility 
on these blooms of a dry nature; that particles of iron were detached 
even under the hammer; and that the bars, on coming from the 
rollers, were more flaky, and more full of flaws at the edges. 

On examining the fractures made in these bars, the quality of the 
iron appeared in both cases identical. This fracture was of a fibrous 
quality, of a silver grey color, with here and there some projecting 
crystals; from this it was not thought necessary, during the other 
experiments, to classily the different sorts, and they were used indis- 
criminately. 

I think proper to make an observation here upon the crystals, whicli 
were somewhat abundant in the iron after the first operation of the 
rollers :—When these crystals are very fine and of a clear color, their 
quality is good ; they will disappear on being passed consecutively 
through the rollers; and the iron will be of very fine quality when 
the rolling operation is finished. This fact is well known in iron- 
works; and care is taken to put these crystaline bars on oue side, as 
they are not required to be submitted to the test usually made of the 
work of the puddler. 1 have convinced myself of the truth of this 
by forging a fine granular bar, which had passed through the first 
operation, and which, under the hammer, acquired a fine fibrous tex- 
ture. 
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By this means the fact is therefore confirmed, that suffering the 
bloom to remain for any length of time in the puddling furnace has 
not an injurious influence upon the quality of the iron produced. It 
is, however, as well to remark, that in that case there will be greater 
waste of iron owing to the friability or dryness of the metal under the 
hammer. But it is also to be observed, that, by prolonging the ap- 
plication of heat in the puddling furnace, iron of good quality may 
be manufactured from pig iron of inferior quality. From this fact it 

has been proposed to apply heat for a longer time with an open re- 
gister; a plan by which, it is true, better iron may be produced from 
an inferior material, but which has, however, been for the most part 
abandoned, as from the waste, consumption of fuel, and loss of time, 
the iron produced is more expensive than if pigs of the best quality 
had been employed. 

In order to determine the degree in which, in the successive opera- 
tions of heating in the welding furnace, hammering into rectangular 
bars, and rolling, a change takes place in the iron, the following ex- 
periments were made :— 

After examining the surfaces of fracture of all the rolled bars, and 
sorting them, they were made up into bundles of eight bars deep, 
and about five feet jong, introduced into a welding furnace, and 
forged with a hammer of 2000 Ibs. weight into rectangular bars, 
which were again introduced into the furnace, and afterwards rolled 
into bars of about # of an inch in thickness. 

The pile, No. 1, was suitably heated and forged. 
—— No. 2, ditto. 

No. 3, was strongly heated and forged. 
—— No. 4, less heated and forged. 

Previously to passing them through the rollers they were operated 
upon as follows :— 

No. 1, was again heated to a high temperature. 
No. 2, —_ heated to the ordinary welding heat. 
No. 3, — heated at a higher temperature than No. 1, until 

the upper part was burned and half converted into 
waste. 

No. 4, — kept at the ordinary welding heat. 
On examining a fracture made in the bars after rolling, the follow 

ing results were observed : 
No. 1, which was kept at a good welding heat, both before ham- 

mering and rolling, had a clear and even fracture; some very small! 
crystals were perceptible in several places, but they were for the most 
part oblong and not angular, 

No. 2, also kept at a good welding heat, both before hammering 
and rolling, had a clear and even fracture, but some crystals were 
already perceptible. 

No. 3 was brought to a great heat, both before hammering and 
rolling. The portion of the bar which was the most affected by the 
excess of heat, and which might besides be distinguished by its exte- 
rior flaky appearance, presented brittle edges, a structure entirely 
crystaline, and with very fine grains. Another portion, a little farther 
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from that point, was half crystaline and half fibrous, but with short 
fibres. A third portion, nearer the extremity, was of a short fibrous 
texture, and had some small projecting crystals. 

No. 4, which before hammering was less heated, and only carried 
to a suitable temperature before rolling, presented a fibrous texture, 
with some very small crystals, and was very similar to No. 2. 

The granular portion of No. 3, having been heated nearly to weld- 
ing heat, and again forged with a small hammer, the crystaline tex- 
ture disappeared, and was changed into a short fibrous texture. The 
portion, a little less granular, of No. 3, treated in the same manner, 
was of a fine fibrous texture, of good quality, and a fine clear color, 

The following facts result from these experiments, viz :— 
That No. 2 produced a fibrous iron, without crystals, when brought 

to a perfect welding heat, without, however, being overheated. No. 
3 furnished a granulated iron when the heat was too great. No. 4 
preserved its fine fibrous texture, even when overheated before ham- 
mering, When not overheated in the furnace before the consecutive 
rolling. 

No. 1 furnished a more granulated texture when heated before 
the last rolling, than when heated before the hammering ; and, lastly, 
the principal result of this latter mode of treatment is, that the iron 
easily becomes deteriorated ; but that iron, which by a previous ope 
ration has been overheated, and has consequently become granular, 
may be brought back to the fibrous state. ‘The experiment made by 
re-forging the granular iron, No. 3, is also in favor of this conclusion. 

In practice, the property which wrought-iron possesses of becoming 
granular under a great heat, is profited by. In fact, it has often been 
proved, that iron with a very fine grain may be easily drawn very 
fine without flaw, and even be cut in small dimensions without flying 
to pieces or breaking. It is from this observation that all nail-iron is 
split whilst very hot. The nails manufactured are perfectly pointed, 
without flaws, and may be tempered to any degree of hardness and 
tenacity required. 

(To be continued.) 

Tron and Coal Statistics: being Extracts from the Report of a 
Committee to the Iron and Coal Association of the State of 

Pennsylvania, 1816. 

By the census of 1840, the number of Furnaces in Pennsylvania 
was 213—Rolling Mills, Bloomeries and Forges, 169. In Marchi 
1842, returns were procured, with great industry and labor, from the 
following seventy-nine of these Furnaces, being 72 Charcoal and 7 An- 
thracite Furnaces :— 
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Names of Furnaces. 

Hopewell, 

Sirah, 
Elizabeth, 

Hi pewell, 

Moslem, 

Mount Penn 
Uey, 

Joanna 

Pheenixville, 

Warwick, 

Jsabe ia, 

Greenwood 

Washington 

winda, 

lippensvi le 

Beaver, 

| 

\Iadison, 
Jefferson, 

n, 

if ton, 

Montour, 3 

Cviumbia. 

Roaring Creek, 
Port Royal, 2 

Mt. Pleasant, 

Southampton, 

Carrick, 

Montalto, 

Caledonia, 

Mill Creek, 

Springfield 

Alleghany, 
tna, 

Rebecea, 

Huntingdon, 
Elizabeth, 
Mt. Vernon, 
Mt. Hope, 
Colebrook, 

Cornwall, 
Monroe, 

Catawissa 

L berty, 

Esther, 

Berwiek, 

P negrove, 

Brookland, 

Matilda, 

Union, 
Greenwood, 

Perry, 
Juniata, 
Oak G ove, 

Caroline, 

Montebello, 
~watara, 

Codorus, 

Viargaretta 
York, 
Maria, 
Tackson, 
Venango, 

Van Buren, 
Slab, 

Webster, 

Horse Creek 

Counties. 

Bediord, 
a. 

Chester, 

Centre, 

Clinton, 

Clarion, 

Columbia, 

Di iuphin, 
Franklin, 

“c 

“ 

“cc 

Hunt ingdon, 

sé 

Lancaster, 

Lebanon, 

“ 

Columbia, 

Cumberland, 

Millia, 

Huntingdon, 

Perr 

Schuylkill, 
York 

Northampton, 

Venango, 

ai 

Propric tors 

D. Loy & Co. 

Milliken & Benedict, 
Oe Hunter, 

Joho Swarz 

A. U. Snyder, 
Darling & Smith, 

Reeves & Whitaker, 

Potts & Rutter, 

Valentines & Thomas, 
Valeatines, Harris, & Co 
James Irvin & Co 

wWw.Ww Houston & Co ) 

R. Curtin & Sons, 
David Adime, 
Irvin, Pyle & Co 
J Rey polds & Co., 

Sh ppen & B ack, 

Li ng, Biackston & Co, 

Matniot, Miller & Co., 

A. Plummer & Co, 
Cc \I ye rs 

Claps & Semore, 

Thomas Chambers, 
Pa terson, 
T. Dunlap, 
J. Jeweu & Sons, 
3S. Dunn, 

Charles Wharton, 
Dinu & Bard 

Ss. & H. Hughes, 

a: BD Paxton & Co ’ 

J. H. Doraey & Co, 
S Rover & Co., 

E. Baker & Co, 
H. 5S. Spang, 

Shceaberger & Co, 

Coleman’s Estate, 
E. B. Grubb, 

Coleman’s Estate 

S. B. Seide}, 

Lloyd & Thomas, 
‘Lhomas Dunlap, 

M. Crisswell & Co, 
Cottrell & Penn, 

Rawle & Hall, 

Fisher & Co., 
Pleiss, 
Fisher & Co., 

Eckert & Guilford, 
E & C. B. Grubb, 
H. Y. Slaymaker & Co., 
S. R. Slaymaker & Co , 
Smith & Richards, 
Parker & Royer, 
David Phipps, 
Cross & McKee, 
M. & J. MeVonnel, 
L. R. Reno, 
Hoye & Cross, 
Jas. Hughes, 
Dempsey & Wicks, 
C. Shippen, 
Bell & Davison, 

te 

Anth’e 

Tons, 

200 

200 
000 

SUD 

1.2060 

1 000 

7 SOO 

1.440 

No. of | 
hands 

employ'd 
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From the following thirty Rolling Mills: 

. NAMES OF WORKS. Location and Proprietors S Oe 

; 5 S 
e a 

d — 

= Rolling Mill, Pittsburg, H.S. Spang & Co, 900 150 
“ & “% Shoenberger & Co., 3,000 

: 45 4 ~ Lyon, Shorb & Co., |2,000 251 
: “ “ ss Bissell & Co., 2,200 

\ * _ e Miltenberger, 1,500 
‘ # ” ™ Laurentz & Co., 2,000 

‘ ‘ . “ Kings, Higbee & Co. 500 

t . “ -e Smith, Royer & Co., 500 
‘3 WV. Brandywine *“ Chester co. 10 
« Caln “ “ “ “ 

Triadelphia “ se ill Rs 100 
Hibernia " a he 100 

;? Brandywine “ - aii 10 
Rokeby ‘ “ . « 10 

b Lowell “ « =" > ' 300, 
, Bellefonte “ “ Centre “ Valentines & Thomas) 909 

Howard “ “ “ Valentines, Harris,Co.) 90 
Milesburg “ “ “  “ James Irvin& Co» | 90 

, Eagle “ “ “ © R. Curtin& Sons, | 900 
. Fairview “ “  Cumb’d “ A.O. Heister, 700; 

' Duncannon “ “ Perry “ W. L. Fisher, 1.100 
8 Montalto a * Franklin“ S. & H. Hughes, 500, 

, Conshohocken “ *  Mont’'y “ J. Wood & Son, re 
é Norristown ‘“ “ “ Reeves & Whitaker, | 
i Reading ” “ Berks  “ Keim, Whitaker & Co. [.40¢ 

Phoenixville Nail Factory,Chester “ Reeves & Whitaker, 
Mason's “ “ “* © R,W. Mason & Co., 
Lowell “ - - 2 
Brandywine “ “ eo 
Vartic Rolling Mill, Lancaster, Coleman's Estate, 200 

Sheet Iron rs 

150 800 

250 500 

1,00t 

1,000 

1,000 

300 
1,000 

100 
200 

1,000 

200 

1.300 

1,000 

60 

100 
200 = =6600 

12 

12 

12 
35 

150 
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From the following fifty-four Forges :— 

NAMES OF WORKS. LOCATION AND PROPRIETORS & re 
and 

emplo, ed ae 
Bar I Boil N | 

Bedtord Forges Be dt ford. S. King & Co., 307, 140; 40 

Hopewell * z D. Loy & Co., 200! 150 2() 

Do 2 - Milliken & Benedict, 200 100! 25 
Maria, 3 re r Shoenberger & Co., 2,08 107) 

Martha fe Fe _ ,Do., 922 55) 
Dov well “Berks, J. Seidel, 300 25) 
Union 255 George Regan, 40, g 
Rockland > zs A.U. Snyder, 100 «99 

Gibraltar, 3 ss . S. Seyfort, 500! 140 53 
North Kull = 34 Joseph Sevfort, 150 40 
Coventry * jChester, 225 14 
Springton ‘A 5 325 15 
Hibernia a a 300 17 
Mary Ann s £3 200 17 
Pleasant Garden “ = 200 16 
Bellefonte * ‘Centre, Valentines & Thomas, 900 45 
How: ird ™ 33 Valentines, Harris & Co.. 900 45 

Milesburg - = James Irvin & Co., 800 45 
Eagle vs ” R. Curtin & Sons, | 700 35 

Washington “ \Clinton, Irvin, Pyle & Co., 300 100° 40 
Catawissa Columbia, 150| 15 
Berwick = ss 200° +20 
Liberty * 'Cumbl’d, H. G. Moser & Co., 325 25 

Laurel 7 250 200 40 
Valley * (Franklin, 60 20 

London : és 60 20 

Mount Pleasant “* “6 Dunn & Bard 60 120, 18 
Montalto = . S. & H. Hughes, 500, 40 
Caledonia E S. D. Paxton & Co., 35, 195!' 23 

Barree ig Hunt don,S. M. Green & Co., 900 60 

Franklin z S. Royer, 450 25 
Etna ns - H.S. Spang, 800 60 
Antes ” sae Graham & McCamant, | 400 30 
Juniata 4 4 1,225 58 
Speedwell * Lane’ster, J. Reynolds, 250| 30 
White Rock 3 is J. Alexi inde Le 200! 20 

Vartic, 3 “5 a Coleman’s Estate, 11,000 65 
Union * jLeb: anon, J. B. Weidman, | 200; 25 
Monroe si J.B. Seidel, | 200 25 

Freedom - Mifflin, Rawle & Hall, | 650 33 
Brookland 2 - M. Crisswell & Co., 700 | 70 
Rebecca m4 ‘5 Rogers & Co., 325 17 
Fio “ |Perry, 450' 100) 45 
Berwick “ Schuylkill, D. Focht, 100} 25 
Hecla 6 P. & M. Jones, 100' 20 
Castle Finn “ York, Coleman’ s Estate, 125, 250) 45 
Spring a 5 J. Harmer, 250! 50 
Woodstock “ 5% H. Y. Slaymaker & Co., | 420 45 

These furnaces, it will be perceived from actual returns, had been 
or were capable of producing 84,885 tons of pig metal; being an ave- 
rage of 1,074 tons to the furnace. But as this list embraced some 
large anthracite furnaces and the best of all the charcoal, the make of 
the remainder was small in comparison, and we shall therefore esti- 
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mate it at 500 tons to the furnace, (134 furnaces,) which will give u 
67,000 tons more, being the make of only 62 good furnaces, 
names and returns of some of which we are able to furnish: 

NAMES. LOCATIONS, PROPRIETORS 

1 Pennsylvania, 
2 Bald Eagle, 
3 Blossbure, 

| 4 Mauch Chuncek 
5 Manda, 

| 6 Mill Hall, 
8 Martha, 
0 Helen, 

10 Sarah, 
11 Sally Ann, 
12 Lehich, 
13 Fast Penn, 
14 Cumberland. 

115 Green Lane, 
116 Monroe, 
17 Mary, 

1S Maple, 
19 Conowingo, 
'20 Reading, 
pote irbon, 
2 Victoria, 

23 Emeline, 
'24 Root, 

25 Big Pond, 

126 Carlisle, 
27 Mary Ann, 
28 Augusta, 
29 Earl Farr, 
{30. Julianna, 
31 Mary Ann, 
1324 ‘hester, 

Making the entire product 151,885 tons of pig metal ; 

{Huntingdon C ounty, 

Dauphin 
Chester 

Centre 

Clarion 

Carbon 
Cumberland 
Montgomery 

Lebanon 
Franklin 
Butler 
Laneaster ve 
Berks nes 
Carbon 

Dauphin 
Do. ws 

Lancaster 
Cumberland ei 

Do. ™ 

Do. pe 
Do. - 

Berks 965 
Centre oe 

Berks = 

Chester 

~~ 

Lyon, Shorb & Co., 

Smith & Richards, 
Robinson, 
Re synolds & Morris, 
Curtin, 

Barber & Pac! 
Shoenberger, 
Hunter, 
S. Balliett & Co., 

I do. 
Miller 

J. Seidell, 

Boyce & Wharton, 
G. Boward & Co.., 

Hopkins, 
Robinson, 
S. Colwell, 
H. M. Bazard 

Do. 

Brooks, 

‘Moore, 
M. Ege’s Estate, 

E. Jackson & Co., 

Spang, 
Jno. Adams, 

Trexler, 

Pennypacker, 

" 
thre 

provided al 
these furnaces had been in active operation, but the fires of most of 
them had been extinguished. 

This being their make previous to 1842, it is fair to suppose that 
these same furnaces, from the large use of the hot blast, economy ol 

fuel, iron blowing cylinders and Aigh prices, have increased at least 
twenty-five per cent.; 

Now, of 189,856 tons, 

which will give us a make for those furnaces 
to this we must add the new works that have 

been erected since 1840, and those not reported from in 1842, and 
which are as follows :— 

 BReasit 
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List of Charcoal Furnaces in Pennsylvania built since 1840. 

Krecting 

NAMES. 

| | | 
map 

Cambria 

tloomfield 

Pike 
\nandale 

Middlesex 
Clay 

Martha 

Rig Bend 
5| Mercer 

Mahoning 

Elk 

Deer Creek 
Buchanan 

Mary Ann 

Polk 

Sligo 
Washington 

Cippecanoe 

Cochego 

Limestone 
Wild Cat 

Callinsburg 
Monroe 

Hemlock 

Perry 

Licking Creek 

*hristiana, 

ted Bank 

iIndiana 
Lemnos 

Elizabeth 

Brady’s Bend, (coke 

(Pero) Mount Vena 

Temperance 

Le esburg 

Windsor 

Winchester 

PROPRIETORS. . enatinn. 

County. 

Shoenberger Huntingdon, 
». Shoenberger Cambria 

do. Bedford 
Lansom, Duff & Orr ‘Clarion 

Hunter & Spreul Mercer 
Senate, Grey & Co. do. 
Hennond & Vincent do. 
Powel & Sons do. 

McFarland & Fling do. 
Names unknown do. 

Shunk & Calwell Armstrong 
Wm. B. Fitzhagh Clarion 
Kerr & Hasson do. 

Plummer, Creasy & Co. do. 
John Black & Co. do. 

C. Meyer do. 

Lyon, Shorb & Co. do. 
Henry Blackstone & Co.| do. 

Black & Maxwell do 

John & Samuel Wilson do. 

Jacob B. Lyan & Co. do. 
Flick & Lawson do. 

Alexander & Co. do. 
Cochran & Fulton do. 

Fitzu & McGuire do, 
Welsh & Co. do. 

Ohler, Ligworth & Co. do. 
John Nott Jedford 

John Gamber Dauphin 

Reynolds & Ritchie Armstrong 
Elias Baker Huntingdon 

Wim. Lane Bedford 

J. M. Bell Huntingdon 
Great Western Co. Armstrong 

Leiss Schuy kill 

J. Ward & Co. Mercer 

Crawtord & Co. Do. 

Darragh & Jones Berks 

Davis & Beaty 

New furnaces in Mercer county, not included above, 

Forward, 

Prod’ct 
When _'n 1245 

Erected. | Tons 

1845 1,500 

1844 ) 500 
1846 1,050 
1845 

1843 600 

1845 
o 

1844 800 
1845 
1845 

1843 800 
1844 1,000) 
1844 1,000 

1845 800 

1845 

“ | 

1843 | 1,600 
1843 1,400 

“ |} 230 

1842 | 800 

1840-2-5) 5,134 
1841 | 600 

“ 500 

500 
“ 500 

city 
Capa- 

Tons. 

1,500 

1,500) 

1,050) 
1700) 
600) 

| 1,200} 
1,200) 
800 

1,000 

| 4.000! 
| 1,000 

1.000) 
1,100 

2,000 

1,000) 

1,000) 
1,500) 
1,000) 
1,000) 

1,000 
1,000! 

1.000 

| 1,000) 
1,000) 

l, | 
10,000) 
l, 

ay 

900] 
1.000 | 

4,000} 

=a.000 

CO aby fhe ere, A alhir: “ods 

Nee 

«* Sig 
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List of Charcoal Furnaces in Pennsylvania.—Continvep. | 
"9 ! ! 

= | | Location. iProd'ct Capa. 

iz [8 | NAMES. PROPRIETORS. in 1845) city 
3 | County. Tons.) Tons. 

PO es f — 
43) 5) For’ard |22,214/5¢.000 
| 1) |Franklin Reynolds & Co. |\Venango 1,000) 1,000 
1 |Union Williams & Looper | do. 1,000 

' 1) |Valley Lee & Rhodes do. 1,000 
'l) |Texas Wm. Porter | do. 1.000 
11! jClay ‘Edward Evans | do. 1 000 
ee Victory A. & A. D. Bonnear | do. | 1,000 
1 ‘Roymelton A. W. Raymond do. 1,000 
1) 'Clintonville W. Cross | do. 1.000 

| 1) (Slab James Hughes | do. 1.000 
| 1) Mill Creek Charles Shippen do. 1,209) 1,200 

1, Rockland Spear do. 1,000 
1) ‘Sandy Creek |McKee & Harris | do. 1.000 

| 1, |President Klapp | do. 1,000 
1; |Bulyon P. Rarradon & Co. ; do. 1.000 

1! (Clinton ‘Moore & Seymour | do. 1,000 

i} Bakers jCambria 1.000; 1.000 
| 1) McKeenan & Co. ' * Lockport 1,000; 1,000 

| Livegood, Linten & Co. ms Johnst’n | 1,000 
: . - omerset 

1 Huber, Linton & Co. “ Milerun 1.000 

1} |Mill Creek King, Shoenberger & Bell Cambria 1,000) 1,000 
Somerset.on 

1} |New Furnace do. do. | Paint creek. 1,000} 1,000 
1} |Shade Furnace 1,000) 1,000 
2 Stewart, Riter & Co. Cambria 2,000) 2.00( 

65| 7 
of See, See 
| Tons = 31,414/78.100 
| Men 1,687} 4,230 

Horses 740; 2,200 

These sixty-five charcoal and two coke furnaces will give us « 
product for this year of at least 75,200 tons 
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List of New Anthracite Furnaces in Pennsylvania. 

} 

fs 
Product in | Capac ity. | 
1845. No 

Erecting 

S NAMES PROPRIETORS. 3 
of tons re-| Tons for | | 
turned. | 1846 

| | 
2) 1 Lehigh Crane Iron Works Crane Iron C umpany | 7,100! 13,000! 
31 (Phenix Works Reeves, Buck & Co. | 1,210) ~— 9.000 
i} {Pioneer G. G. Palmer | 860} 1,800 
2} \Glendon Iron Works Charles Jackson |} 4,324) 6,500 
1| |Henry Clay Eckert & Brother 960! 1,000 
{ 1 Montour Works Montour Iron Co. 5,000) 
| |Shawnee Holmes, Myers & Co, 1,085} 1,750 
| Bloomsburg Paxton, Fisher & Co. | 9,000 
| Harrisburg David R. Porter | 1,505] 3,500} 

i! |Wm. Penn Livingston & Lyman 3001 3,500 
1] ui iuch Chunk Geateau & Co. | =. 1,000} 
1) |Valley Pomeroy & Harrison | 1,750 
1} (Spring Mill Farr & Kunze 1,600) 2,500! 
1} |Conshohocken Calwell & Elliot 3,500) 
1} |Shamokin Shamokin Iron Co. | 2,500 
1} \Chickawolingo E. Halderman & Co. 2,500) 
1! |'Halderman P. Halderman’s | 2,500) 
2) |Elizabeth F.. Goodill 1,500! 3,500) 
1} 1)/Saint Clare Burd Patterson | 3,500) 
1) 1|Lackawanna Scranton 2,000 5,000 
1| |Sarah Ann Porter & Stewart 400 2,000 
1} |Red Point Samuel R. Wood 3,750) 
1} |Birdsboro’ E. & G. Brooks 1,750} 

Seyfert & McGuarn’s 3,500 
| 2| Bevan & Humphrey | 9,000; 7,000) 
| Coleman 3,500 | 

| 
] | 

BR is 
22,844 107,200| 

New Anthracite Rolling Mills.— Annual Manufacture. 

Tons, 
1, Wilkesbarre—Thatcher T. Payne, Rail Road and Plate, 6,000 

2. Montour—Murdoch, Leavitt & Co., - a laamaaaas 

3. Reading—Sabbata & Co., Axles, : 1.000 
1. Do. Jones & Co., Small Iron, : 
5. Little Schuylkill, Do. 500 
§. Pottsgrove, Rail Road Iron, 2,000 
7. Norristown, Do. 3,000 
8. Schuylkill, Phil’a—Thomas & Co., Small Iron, 2,000 
9% Manayunk, Plate, 500 
0. Pheenixville, Rail Road Iron, 6,000 

13. Delaware, 3 near Phil’a., Plate, 3,000 
14. Harrisburg, 1,500 

COKE, 

15. Brady’s Bend, Rail Road Iron, actual product,5,000 

Great Western Co., } Plate, 1,000 

ee 
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The account for 1846 will therefore stand thus :— 

Furnaces. Tons. 

Charcoal 206 173,369 
Anthracite 7 16,487 

Furnaces up to 1842 213 189,856 
New Charcoal since 1842 67 75, 200 

« Anthracite ‘“é 36 103,000 

316 368,056 

Increase on Old Furnaces 37,971 tons. 

Do New do 178,200 do. 

216,171 do. 

More than 100 per cent. since the bill of 1842. This prodigious in- 
crease of the business has, of course, called for a large investment and 
employment of capital, which, after much reflection and experience, 
we estimate at $47-00 per ton for every ton of charco al pig meta! 
manufactured ; this would therefore give on 75,200 tons $3,534,400; 
and for every ton of anthracite pig metal $25-00 per ton $2,575,000 
—making the enormous sum of six millions one hundred and nine 
thousand and four hundred dollars, invested in furnaces alone, since 

1842. The aggregate capital, therefore, would be calculated upon 
the same estimate : 

Tons. Capital. 

Charcoal Furnaces previous to 1842 173,369 $ 8,148,343 
Anthracite do. do. do. 16,487 412,075 

189.856 8.560.418 

New Charcoal Furnaces 75,200 3,534,400 

Do. Anthracite do. 103,000 2,575,00 

368,056 14,669,818 
This quantity 368,056 T. at 

$30 per ton, would be worth $11,040,000 
It is probable that one half 

af this metal is converted into 
bar, hoop, sheet, boiler iron 
and nails, at a cost of at least 
$50 per ton more, 9,201,400 

20,241,400 
Capital for conversion «' 
$20 perton 3,680,560 

The other half into castings 
at $20 per ton 3,680,560 Do. at $10 1,840,280 

$23,921,960 $20,190,655 

And where does this enormous sum of money go, and how is it ex- 
pended? Ail in labor and agricultural products—for of what mate- 

nn er ce 2c. “See 
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rials is iron composed—coal, limestone, iron ores, sand and fire-clay— 
almost worthless unless converted into iron. ‘The number of men 
employed in producing the above iron, would be in the charcoal ope- 
rations one man to every twenty tons, and in the anthracite one man 
to every twenty-four tons of pig metal. This includes all the miners 
of coal and limestone, wood-choppers, &c., &c. Upon this estimate 
there would be employed, Charcoal 12,428, Anthracite 4,978 = 17,406. 

Allowing a wife and four children as sustained by this labor, we have 
a population of 87,030. To which, if we add the labor employed in 

its conversion into bars, hoops, sheets, boiler plate, nails, castings, rail- 
way iron, &c., &c., which would more than double those directly de- 
pendent, we should have upon this supposition 174,060 men, women 
and children. But when we look still further at the labor created by 

this business in railways, canals, &c., who can estimate it—both of 
man and horse ? 

Has not this increase of business been sufficient to satisfy the most 
ardent mind, and to realise ten-fold the predictions of the friends of 
that bill? Indeed this increase is only the result of two years, for so 
great was the depression and prostration of all the industry of the 
country, that the trade did not revive until 1844. During 1843, it 
will be perceived from the prices which we have given of iron during 
that year, that it was at the Zowest point—the bottom of the wheel— 
and that although each revolution after 1843 brought up the price, 
yet it was very slow and gradual, and we are not aware of any new 
erections until 1844. The price of English iron remaining during the 
year 1844 at £50 0, and railway iron at £4100. ‘The most gratify- 
ing result in this increase of business, however, is the progress which 
we have made in the manufacture of railway iron, for it was asserted 
by even some of the friends of the Tariff, that so high a degree of 
skill and invention was necessary to manufacture this iron, that we 

must continue our deplorable dependence upon England for it—that 
we had neither «the minds to devise, or hands to execute, any such 

work’’—that any attempt to make it, in the present infancy of our 
manufactures, would be disastrous, unless aided by a farther bounty 
from the government. But fortunately for us, this speedy production 
of it has settled this question, and shown that American energy and 
perseverance is equal to any work that can be accomplished by any 
other people in manufacturing pursuits. How supremely ridiculous 
to entertain the idea of an importation of materials for the construc- 
tion of the roads of a conntry, and particularly such a country as ours, 
where these massive rails are to be stretched from one limit of the 
country to the other—East and West, North and South—in every di- 
rection, and wherever occasion may exist, and a dense and thriving 
population may demand passage or transportation. 

It is not only gratifying that we have furnished this evidence of 
our skill and energy, but still more so that we have actually sold it at 
a less price here than it could be imported free of duly. When rail- 
way iron advanced in England to £15 10, $77-50, the Mount Savage 
Tron Works in Maryland were at this time furnishing it at fifty-nine 
dollars per ton, delivered at Baltimore to the Fall River Company, in 

Vou. XII, 3ap Sersres.—No. 2.—Auevuer, 1846, 12 
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Massachusetts. The English iron, with a twenty per cent. duty, 
would have cost them at that time $97-50 per ton. We are now 
manufacturing, as it appears from the returns herewith made, of rail- 
way iron, in this State alone, 15,000 tons per annum, and so strong is 
the disposition to embark capital largely in this manufacture, that we 
entertain no doubt that the supply of railway iron from our own es. 
tablishments in 1847, will be equal to the wants of the country, and 
this will all have been accomplished in about three years, and we 
challenge the world for a like result. This iron will be manufactured 
entirely from our mineral coal metal, and thus open, for works of that 
description, an endless field—leaving to the charcoal works the manu- 
facture of the smaller sizes of iron, and all that is requisite for the 
finer purposes of cutlery, &c. We are glad to find in the mills that 
are now being erected, that it is the intention of the Proprietors to 
confine their manufacture exclusively to railway iron, which will 
soon bring it to the highest perfection, and reduce its eost to the low- 
est figure. It has been this same system under high duties that per- 
fected our manufacture of nails, which, when the duty was five cents 
per pound, were selling at 34 to4cents. The perfection of this manu- 
facture has been so complete as to defy the competition of the world, 
and its magnitude is almost beyond belief. As we have never yet 
seen in print a list of the nail works, and their product, we furnish the 
following, under the hope that it may lead some person of leisure to 
perfect it :— 
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State. } Place. Names. Proprietors. 

Maine, Saco, 
Massachus’ts,| Dover, 

‘Boston, 

|Weymouth, 
‘Bridgewater, 
Fall River, 
Taunton, 
|Plymouth, 
Braintree, 
Wareham, 

Do. 
Do. 

\Connecticut, |Norwich, 
iNew York, |Troy, 
| | Do. 
| | 

Clintonville, 
Forks, 

New Jersey, Bridgeton, 
Pennsylvania) Norristown, 

: |Phoenixville, 
Phoenixville, 
Reading, 
Port. lron works 
Easton, 
N. Castle, 
Farrandsville, 
Bellefonte, 

{Boston Iron Co., 
|Weith Iron Co., 
|W. Iron Co., 

|F. R. Iron Works, 
jOld Colony, 

Agawam Nail Co., 
| Washington, 
| Tihanet, 

soulqovy 

|Lazell, Parkins & Co.| 
do. do. do. | 

Borden Manager, 
Crocker & Brother, 
Russell, 
Randall & Howard, 

98. T. Tisdale & Co, 
| Haywood and others, 

Parker, 
Toby, 

Albany Iron and Nail Works, 34 E. Corning & Co., 
/Troy Iron and Nail Works, 28H. Burden & Co., 
Peru Iron Co., 
Sable Iron Works, 
Keesville Man. Co. 
Eagle Nail Co., 

Cumberland, 
Nor. Works, 
Phoenix Works, 
\Sansinak, 
R. Iron Works, 
Portagelo, 

Franklin, 

|Colebrookdale, ‘Colebrook, 

it arrisburg, 
Coatesville, 

Brownsville, 
Lancaster, 
Wilkesbarre, 
Milesburg, 
Pittsburg, 

} 

\Franklin Co., 
Ellicottsville, 
(Gunpowder, 

Maryland, 

/Elkton, 
\Virginia, /Richmond, 
5, Carolina, | 
Ohio, |Cincinnati, 

Delaware Co., 

‘Mount Alto, 

|Vuncannan, 

Colemanville, 

Eagle 
\lleghany Iron Works 
Etna, 

Kensington Works, 
Birmingham, 
Sligo Works, 

| 

Avalon, 

Ateatem, 

Belle Isle, 

| 

| 

Saltus & Co., 
Royers & Co., 
Hurlbut, 
Kingsland, 

Je) 

ms 
17 Reeves, Buck & Co., 
29 Reeves, Buck & Co., 
38 do. do. 
20 Jaudons & Mason, 
24 Seifert,M’Manus,&Co 

MeMarnara & Royer,’ 
12 Rodenbaugh Stew’t co 
12 Crawford & Co., 
20 Lyman & Co., 
183 small works, 

12H. Hughes, 
(28 Morgan and Fisher, 
6 Buckley & Co., 

§ Edwards, 
20,000 

\E. T. Coleman, 
24 
; |C. & J. Curtain, 
|! 1 Russell,Sample & Co 

|Sprong & Son, 
30'J. Shoenberger, 
|27\King & Higby, 
\17 Miller & Brown, 
14)Smith, Rogers & Co., 
|20,Freeman,Miller & Co. 

1) Wood, M’Knight&Co | 
10'Lyons, Short & Co., | 
20;\Cuddy & Co., 

Bissell & Co., 
|Smith, Boyer & Co., 
|Hughes, 

24 Ellicotts, 
19 Pattersons, 
13\J. McBrian, 
|W hit’ker,Garret& Co. 

\22)J. R. Triplett & Son., 
\Nesbit, 2 factories, 

Horace Gray, (burnt,) | 
&. 

| 12,000 

’ 

= 60,000 

40,000 
20,000 

20,000 
35,000) 
30,000 
10,000 

10,000 
8 000 

20,000) 
12,000} 
20,000 
30,000 
10,000 
15,000! 
20,000 
20,000! 
10,000) 

25,000, 
35,000) 
18,000 
20,000 
14,000 
10,000} 
8,000 

| 10,000 
6,000} 

5,000) 
6,000) 

25,000 

3,000 

1,000 

6,000 

1,000) 

14,000 

16,000 

40,000 
20,000 

12,000 
10,000 
16.000! 
2,000 
8,000} 

| 16,000 
| 20,000; 
20,000) 
2,000} 

23,000 

5,000 

2,000 
15,000) 
25,000 

| } 

Kegs 11062.000} 
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P. S.—This statement was made out from the quantities known to 

have come into market in certain years, with some exceptions, and 
may be considered at least 25 per cent. less on the average than was 
made from the above works. When fully employed, the yearly pro- 
duct may be taken fairly at 1,000 kegs for each machine per annum. 
Inthe West and at some of the interior factories, where the nails run 

fewer to the pound than at the North, the average would be nearer 
1,100 kegs each machive. ‘The quantities set down above, therefore, 
are about 25 to 30 per cent. less than the capacity of the Factories, 
A number of Works have been omitted for want of information. 
There are several on the Ohio river, about which nothing accurate js 
known. The make of last year (1845) is believed by well-informed 
dealers in New York to have been over 1,500,000. 

The production of iron depending essentially upon the use of coal 
for smelting and elaborating it, renders “that good gift of nature” 
scarcely less important than iron, and hence closely connected witha 
proper consideration of the latter. 

In relation to the coal trade, we are happy to avail ourselves, to 
some extent, of statistics recently published in the Miner’s Journal of 
Pottsville, and which may be relied upon. That trade, it appears, 
suffered earlier than the iron trade, by the reduction of duties in 1838 
and 1839, and was deeply affected ata time when the duty on foreign 
coal was much higher than that proposed by the bill now reported to 
Congress. 

In 1838 the quantity of anthracite coal sent to market from all the 
regions of the State, was,— - 

Tons. Price at Labor. Foreign Coa! 
Phila. Imported. 

723,836 129,085 T. 
1839— 817,659 181,551 T 
1840— 865,414 $5°50 $5 to 6-00 per week 162,067 T. 
1841-—— 956,566 5:00 155,394 T. 

1842—1,108,001 4°25 141,521 T. 

1843—1,263,539 3°50 41,163 T. 

1844—1,631,669 3°37 . sie 87,073 T. 
1845—2,021,674 ss0t $8 to 10 per week 85.776 T. 

With this vast increase of the business, and advance of the wages 

of labor, being from 20 to 40 per cent.—yet it will be perceived that 
coal had been yearly reduced in price from 1842; and this arose from 
the confidence inspired by the bill of that year—attracting capital 
largely to the trade, by which all the improvements of the age were 
introduced, labor saving machines, &c., and by perfecting all the 
facilities of transportation, which latter will now compare with that 
of any other country in the world. But it may be asked, what can 
affect this trade? We answer, Mines—that challenge the competi- 
tion of the world, both in abundance and quality—the Nova Scotia 
and New Brunswick coal fields, which, unlike ours, are accessible by 

water, and the coal of which may be transported at a small cost to 
every part of our Atlantic coast. Our coal fields, although unsur- 
passed in richness and extent, are in the interior of the country, and 

ST a oe ee a ee ae 



Iron and Coal Trade of Pennsylvania. 137 

although capital and enterprise has furnished us, as we have said, 
every facility of transportation to bring these vast and inexhaustible 
resources to our Atlantic border, yet the transportation alone is 
equal to the cost of the Nova Scotia coal, $1-50 per ton, delivered into 
the vessel—to which, if the duty of thirty per cent. be added, we have 
$1:95 as the cost—$1-55 less than the anthracite can be sold and de- 
livered, at ship-board in Philadelphia; and we need not ask whether 
this would not prove ruinous to the trade, destructive to the wages of 
labor, and confer only a temporary advantage on theconsumer. But 
let us see the investments in this trade, and whether it is worth pre- 
serving. 

“This table,’’ says the Miners’ Journal, “was prepared with great 
care while Congress was deliberating upon the present ‘Tariff bill, and 
showed the state of the trade previous to the passage of that bill.— 
At that time the investment of capital in the trade of Schuylkill coun- 
ty was estimated to be $17,526,000—it now reaches $26,856,000, 

showing an increase of more than one half within four years. It 
will also be observed by the statistics below, that the consumption of 
Produce and Merchandize has also nearly doubled within the same 
period, 

3ut the most important bearing of the Tariff of 1542 on the coal 
trade of this county is yet to be noticed. 

In 1837 the quantity of coal sent to market from Schuylkill county 
was tons 540,000 

In 1842 the trade had increased to only 572,000 
Increase in a period of six years, only thirty-two thousand tons. 
In 1845 the quantity sent to market from this county 

reached tons 1,132,000 
In 1842 572,000 

Increase in only ¢hree years tons 560,000 
It having nearly doubled within a period of three years, under the 
protective policy of the country ; while, under the free trade, or dow 
duty system, which existed from 1838 to 1843,* a period of six years, 
the increase in the trade was only thirty-two ‘thousand tons. 

Statistics of the Coal Trade of Schuylkill County. 

Capital invested in 81 miles of Incorporated Railroads, $1,000,000 
do. do. 50 do. of Individual do. 150,000 
do. do. 50 do. under ground do. 60,000 

1500 Railroad Cars, 150,000 
2400 Drift Cars, 96,000 

34 Collieries below water level, with Steam Engines, 
Pumps, &c., 850,000 

100 Collieries above water level, 500,000 
Landings, 200,000 
—_— and Boat Horses, 500,000 

Although the present Tarifl bill was passed and took effect on the first of July 
1842, it did not create an increased demand for coal until 1843, though its effect on 
the trade was instantaneous in the confidence it invested to future operations. 
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Working Capital, 
Schuylkill Canal, 
Reading Railroad, Cars, Engines, &c., 
Towns in the Coal Region, 
Danville and Pottsville Railroad, 
80,000 Acres Coal Land at $50 per acre, 

Estimated investment for same items in 1842, 

Increase in 4 years with Protection, 

Tons of Coal sent to market in 1845, 

Consumed in the region, about 

Total tons, 
Sent in 1841, 

Increase—almost doubled in 4 years, 

300,000 

5,000,000 

10,250,000 

3,000,000 

800,000 

4,000,000 

$26,856,000 

17,526,000 

$9,330,060 

1,206,724 

620,345 

586,379 

The population of the coal region of Schuylkill county is now al- 
most 25,000. There are also about 2,000 horses used in the trade in 
the region. 

Agricultural Products consumed in the Coal Region in 1845. 

Wheat and Flour, 
Corn, Rye and Buckwheat, 
Oats, ; ; 
Hay, 
Straw, 
Beef and Pork, 
Potatoes, 
Poultry, 
Butter, 
Lard, 
Milk, 

Eggs, 
Vegetables, Apples, Peaches, Turnips, Onions, &e., 

Consumption in 1841, 

Increase in 4 years, 

Merchandize consumed in 1845. 

Groceries, 
Dry Goods—foreign and domestic, 
Boots and Shoes, : 
Drugs, Glass and Dye sates &e., 
Hats and Caps, ‘ 

$187,000 
180,000 

70,000 

80,000 

6,000 

260,000 

30,000 

25,000 

23,000 

7,000 

35,000 

8.000 

50,000 

$961,000 

588,000 

$373,000 

$750,000 
625,000 
100,000 
4() 000 

40,000 
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Saddlery, ‘ ‘ ° : ‘ ; 15,000 
Nails and Spikes, ‘ : , ; ‘ 20,000 
Bar, Pig and Boiler Iron, _. ‘ é : 75,000 
Railroad Iron, ; ‘ , ; 50,000 
Stone and Hollow ware, : ; ; ‘ 10,000 

Confectionery, : ; . ‘ , 15,000 
Jewelry, ‘ ‘ ; ; 8,000 
Books, Stationery and Paper, ; > : 10,000 

$1,758,000 
Consumption in 1841, . : ; ‘ 918,000 

Increase in 4 years, ° $840,000 
The quantity of Oil included i in Groceries is a pretty considerable 

item. It is estimated that the quantity consumed in the region last 
year was worth at least one hundred and sixty thousand dollars.” 

Can any mind contemplate the results of this vast industry—the 
labor employed—the capital expended—the railroads and canals 
which it sustains—the water powers and privileges which it has im- 
proved—the steam engines which it has put into motion—the furnaces, 
rolling mills, collieries and woollen establishments, which it has built 
up—the towns and villages which it has created—and be disposed to 
annihilate these great branches of national industry? If so, what 
will the laborers of the country say, for both iron and coal are the 
embodiment of labor? both are of little value, as we have before re- 
marked, in the ground, but so necessary to the wants of civilized life 
as to have made England the mistress of the world, and all that world 
her debtors. They call more largely, and are more dependent, upon 
the other branches of industry for their support, than any other class 
of industrial pursuits. They have also arisen and flourished most 
where nature seemed to have doomed the country to everlasting ster- 
ility, and this fact brought from the good and great Wilberforce, in 
defending the iron interest in Parliament in 1797, the remark,—“That 
he had never felt a more sensible pleasure in his life than when, after 
the lapse of a few years, he had returned to a spot once rugged and 
barren, but then covered by the fruits of human industry, and glad- 
dened by the face of man, in consequence of the introduction of this 
manufacture.”? Coal effects much, but nothing in comparison with 
iron. It is this manufacture that makes the wilderness blossom like 
the rose, and covers the barren hills not only with flowers, but also 
with flourishing villages. ‘To illustrate this, we shall take the Schuyl- 
kill Coal Field, upon which there has been expended in railways, ca 
nals, &c., (all necessary for the iron business,) upwards of 26 millions, 
to bring to market 1,300,000 tons of coal, which is worth at Pottsville 
$2-00 per ton, or $2,600,000. The labor to mine and deliver this 
coal dues not exceed 5,000 men. Now the single iron establishment 
of a private individual in England, Mr. Crawshay, employs 6,000 
men, and manufactures upwards of 1500 tons of bar and railway iron 
per week; estimating this iron at the present prices of £100 or 
$5000 (in England) per ton, we have a production or export trade 
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of $3,750,000—exceeding that of the entire coal trade by one million 
one hundred and fifty thousand dollars in money, and 1,000 more in 
laborers ; and this establishment would eat up, annually, 375,000 tons 
of coal, 262,500 tons of ore, and 75,000 tons of limestune, and the 
English coal! field is dotted over with such establishments; and al| 
this population of laborers are consumers; and what must be the 
effect of these two trades upon agriculture, that main spring of na. 
tional prosperity? Is it not too clear to admit of argument,—*“That 
if the American farmer gives a product upon which he has employed 
a certain amount of labor and capital, to an American manufacturer 

in exchange for an American product, which has employed auother 
equal amount of American labor and capital, the operation puts in 
motion /wice as much merican labor and capital as if he gave the 
same product to a foreign manufacturer, in exchange for a foreign 
product, which has employ ed an equal amount of foreign labor and 

capital??? This being admitted, and it being equally true, that dador 
is the wealth of a State and the source of all prosperity, and that the 
laborers of manufactures must be entirely consumers and not produ- 
cers, is not the agriculturist directly benefited by this increase of th 
labor of the country, and just in proportion to the demand for it must 
the wages of labor be advanced, and the price of agricultural products 
be enhanced in value? Depress that labor and your consumption 
ceases, and it then matters not at what price youcan buy. The great 
secret of prosperity is, that all classes of labor should be employed, 
and this can only be done by securing to ourselves our Home Market 
—this being protected from all ruinous foreign competition, “every 
citizen would be left at liberty to select that pursuit which he believed 
would most contribute to his happiness, and every branch of industry 
would naturally spring up upon the soil best adapted to it;’’ and, as 
we have a world within ourselves, and that very diversity of wants 
and productions which were intended by the God of nature to unite 
and bind us together, can we have any apprehensions that all the 
three great sources of national industry would not prosper—agricul- 
ture, commerce and manufactures? With regard to commerce we 
have only to look to our coasting trade, and compare it with the 
foreign. It is such a trade as no nation ever before enjoyed—the 
voyage of one of our rivers being almost equal to a trip across the 
Atlantic. 

In conclusion, your committee regrets deeply that their limited time 
would not permit them to give to the subjects referred to them that 
consideration which they so eminently deserved, nor to present such 
precise and statistical information as the magnitude and importance 
of these great branches of domestic industry demanded ; but from the 
defective nature of their estimates, they are not sorry to avail them- 
selves of this occasion to earnestly press upon this Institution the ne- 
cessity of preserving their organization, and using every effort to as- 
certain correctly the statistics in relation to these sources of our na- 
tional industry. The Government, it is manifest, will do nothing to- 
wards organizing a bureau to collect facts and that description of in- 
formation upon which sound legislation can only be based. It must 
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therefore be procured by the untiring industry of a few individuals, 
inspiring each other with the proper zeal and persevering in their 
laudable efforts. We fear that the make of iron has been over-esti- 
mated by relying upon official documents ; but, if so, it is the duty of 
this Institution to have it corrected by the earliest day, and to furnish 
information from which correct conclusions may be drawn; all of 
which is respectfully submitted. 

Tuomas CHAMBERS, 
G. N. Ecxerr, Committee. 
SAMUEL J. REEVEs, 

Dampness in Buildings: its causes and consequences, and the 
means of preventing it. 

(Translated from the Magazin Pittoresque. )* 

Dampness penetrates into the lowest floor of buildings either from 
the soil itself or by means of the foundation walls; it frequently 
arises also from rain beating on the surface of the exterior walls. 
The influence of the different causes of dampness varies according 

to the nature of the soil or climate, the aspect in which the houses are 
built, the materials employed in their construction, and the different 
modes of construction. ‘To get rid of humidity in the lowest story, it 
is ordinarily supposed, that all that is required is to elevate the foun- 
dations within the building above the level of the external soil; but 
if no other precautions were employed, this super-elevation would 
not diminish the dampness which rises from the earth itself, and that 
from the walls would be very imperfectly remedied, supposing the 
buildings constructed without cellars. 
Among the numerous bad consequences of dampness we must 

reckon as the principal its unhealthiness, and its destructive effect on 
almost every thing subjected to its action; it causes plaster to fall, 
ceilings and floars to decay, paint to peel off, paper to become rotten: 
furniture, pictures and books are rapidly injured by it, and even the 
materials of the walls themselves undergo a gradual alteration which 
diminishes their solidity. 

A constant moisture is not however necessarily destructive to build- 
ings built of stone: stones laid in the ground, although constantly im- 
mersed in water, will remain uninjured; although this will not be 
the case where the stone is exposed by turns to dryness, moisture and 
Irost, 

It is a common expression, that damp always rises; and it might 
thence be supposed that moisture, in order to affect a hygrometric 
body, must come from below it, whereas in reality moisture is also 
diffused downwards, horizontally, and in every other direction. Now 
the materials ordinarily employed in building, wood, brick, rubble, 

* This paper is an abstract of an Essay for which the first prize was awarded 
hy the Society ‘‘D’Encouragement pour l’industrie nationale.” The author of 
the prize essay is M. Vandoyer, government architect. 
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and stone of every kind, including even marble and granite, are more 
or less hygrometric ; that is to say, if carefully weighed after having 
been immersed in water, are found to be heavier than they were 
when completely dry.* _Itis therefore clear, that the opposition which 
the nature of the materials offers to the progress of ioisture is much 
less than is commonly supposed. 

Inefficacy of the ordinary remedies.—Till lately attention has been 
confined to the means of remedying dampness in buildings after they 
have been constructed ; precautions have seldom been taken to pre- 
vent it in the first instance. Recourse is generally had to cements, 
plasters and paint, applied to the interior surfaces of the walls so as 
to substitute by means of a body supposed to be impermeable, a dry 
surface for one more or less humid. Without desiring to analyse the 
qualities of the plasters usually employed, we do not hesitate to say 
that these various compositions, not only do not prevent, but do not 
even diminish, the real cause of the evil. The moisture which has 
penetrated through the walls is an agent of which the operation js 
continuous, and cannot be stopped. Its action cannot be diminished 
except by the action of air. The pretended hydrofuge cements mere- 
ly disguise the evil for a certain period ; they are even liable in many 
cases to the grave objection of diminishing the chances of absorp- 
tion, and instead of helping to dry the building, tend to retain its 
moisture. 

It is then the first cause of the evil which must be attacked. The 
only useful means are those which prevent the moisture from pene- 
trating into the walls of the building, for when once it has entered 
them it is almost impossible to remove it. 

Means of preventing dampness in the construction of buildings. 
—With respect to the dampness arising from the soil, the best means 
of preventing it is by interposing at a certain height some imper- 
meabie substance which will prevent the moisture passing beyond it. 
The only substances of this kind are lead, bituminous or resinous ce- 
ments, and certain kinds of mortar.t 

The interposition of a plate of lead or a layer of some bituminous 
substance in the thickness of the wall has been already tried with 
success, and is found to stop the progress of the moisture absorbed by 
the lower portion of the wall. ‘This plate or layer should be a little 
above the internal level of the foundations. 

This method, however, though efficacious in resisting the dampness 
arising from the ground, does not prevent the effects which the hu- 
midity of the atmosphere produces on the exterior surface of the 
walls in their lower part. In ordinary buildings we may point out 
as an excellent preservative against atmospheric moisture, a revéte- 
ment of flag stones placed against the external face of the wall, and 

* From experiments made on the powers of absorption of different kinds ol 
stone, it appears thata cubic metre of marble will hoid 5 pints of water. A metre 
is 3 feet 3 inches. 

+ The nature of the mortars best adapted to resist moisture is explained in M. 
Vicat’s work. See the C. KE. and A. Journal tor February last. 
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reaching to about a yard above the ground. If the foundations of 
the walls be of good limestone or grit-stone, this revétement will not 

be necessary. It is well known that in the lower parts of walls toa 

certain height above the ground, the mortar of hydraulic lime should 
alone be used, and that when there are means of resting the founda- 
tions on an impermeable concrete, the best effects may be anticipated. 

The precautions, then, to be taken against humidity in the walls 

are these—a foundation on hydraulic cement, the employment of hy- 

draulic mortar in the lower parts of the building, the use of calcareous 
stones or revétement built against the walls, and the interposition of 
an impermeable substance through the whole thickness of the walls 
between the exterior and interior levels of the soil. 

Civ. Eng. & Arch. Jour. 

Biram’s Patent Anemometer, for Measuring the Velocity of the 
Wind, the Current of Air in AMlines, &c. 

The instrument consists of a wind wheel, having vanes or sails, so 
formed that the action of the wind upon every part of them tends to 
produce one revolution of the wheel in the same time that the wind 
travels two feet. On the axle of the wind wheel isa worm, or endless 
screw, in which works a wheel with 50 teeth (1,)—every revolution 
of which, therefore, indicates the passage of a current of 100 feet of 

air. This toothed wheel is subdivided into 10 equal parts; so that 
an observer, noticing the number of revolutions and parts which it 
makes per minute, will have the velocity of the current in feet per 
minute at the time of observation. To facilitate the observation a 
minute glass (3) is sent with the instrument, which may be turned 
after the lapse of a few seconds, or as soon as the wheel has acquired 
an uniform velocity. By dividing the velocity in feet thus found by 
88 (the .1,th part of a mile) it will give the velocity in English miles 

a 


