
JOURNAL 

OF 

THE FRANKLIN [INSTITU 

OF THE 

State of Pennsnlvania, 

AND 

AMERICAN REPERTORY. 

SEPTEMBER, 1846. 

CIVIL ENGINEERING. 

Extracts from the Report of Navoieon GARELLA, an Engineer ap- 

pointed by the French Government to survey the Isthmus of Pa- 

nama. Tran*lated for the Journal of the Franklin Institute by 

Persirorn Fazer, Esa. 

(Continued from page 85.) 

Port of the Canal on the Atleniic.—The bay of Limon, (also 
called by the Spaniards Puerto de Navos, the port of ships,) situated 
‘ kilometres (5 miles) to the north east of the mouth of the Chagres, 
's of great extent. Its entrance is 4,000 metres (4,375 yards) in width; 
its depth 6,000 metres (6,562 yards) in a north and south direction, 
aud its mean width, which is pretty regular, 3,000 metres, (3,280 
yards.) Its depth of water throughout is considerable, except at the 
head of the bay, which is entirely occupied by a flat covered with co- 
coa trees. In the middle of its entrance there are 11 metres (36:09 
feet) of water; in the middle of the bay 7 to 8 (23 to 26 feet.) The 
bottom is mud and siliceous sand, offering an excellent holding ground 
foranchorage. All these advantages would make it an excellent port 
were it not directly exposed to the action of the north, north-east and 
north-west winds, which generally prevail in this portion of the Ca- 
ribbean sea, and sometimes blow with great violence. The form of 
‘he coast, which runs off to the north-east, protects better the western 
shore of the bay thar the opposite one. ‘This shore has, moreover, a 
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greater depth of water. These circumstances have determined me to 

place the mouth of the canal about midway of the length of the bay, 
a little way inside of a small ravine, called Cano de los Coloradis, 
To make an excellent port at this point, it will be sufficient to build 
a mole at the extremity of the promontory on the exterior of the ra- 
vine, and to carry it out for 1,000 metres (1,100 yards,) to a poiut 
where the depth of water is 9 metres (29°50 feet,)—more than sufli- 
cient for the largest vessels. The sheltered and protected space 
between the mole and the entrance of the canal, will have a superfi- 
cies of about 5,000,000 square metres (6,000,000 square yards,) or 500 

hectares (1,236 acres.) From the soundings made during my residetice 
in the isthmus, in the month of February, 1844, by the oflicers of {he 
French brig-of-war Le Papillon, Commander Sochet— which sound. 

ings agree with those made in 1829, by Mr. Lioyd—the depth of water 
is generally over 6 metres (19°68 feet;) in approaching the shore they 
found 5 and 4 metres (16-40 and 13-12 feet;) and close into the point of 
the Cano de los Colorados, 3 metres (9-84 feet.) There would, there- 
fore, be but little to do, as may be seen, to attain a regular minimum 

depth, throughout this space of 7 metres (23 feet.) which is that of the 
eanal, and thus to establish at this point a vast and sure port. 

Port of the Canalon the Pacific.—The coast of the Pacific, on ve- 
count, especially, of the great rise and fall of the tide, does not oiler 
so advantageous-a position as the bay of Limon for the creation of a 
good port. It has, however, one favorable circumstance, viz:—ils 
situation at the bottom of the Gulf of Panama, which is a portion of 
that zone of the great ocean, from whence is derived the nime ot 
“the Pacific;’’ which situation, protected by the land, assures a stil 
greater degree of tranquility to its waters. This circumstauce, united 
to the vicinity of the islands of Taboga and Tabogicea, where there 
is a good port and excellent anchorage for the largest vessels, at a (is- 
tance of only 12,000 metres (7-50 miles) from the little bay of Vaca 
di Monte, mentioned above as the point of embouchure of the canal, 
will dispeuse, at least for some time, with the necessity of any works 
for the protection of the entrance of the canal against the short and 
rare storms of this region. The canal debouching on the western side 
of the bay, which opens to the south-east. it will suffice to lower the 
bottom so that vessels may arrive at ha!f-tide, which will allow of 
their entering and coming out during half of the day ; for this a depth 
of 8 metres (26-24 feet) will be required, on account of the constuut 
undulations of a sea subject to the action of the tide, and consequently 
11 metres (36 feet) at high tide, when the sea attains the height of the 
last level of the canal. The island of Taboga will be the true port 
where ships will await the moment for entering the canal, and to which 
those having passed through it will repair. The little rivulet coming 
in at the head of the bay will be transformed into a reservoir, closing 
with sluice-gates, which, filling at high tide, will, by opening the sluices 
atlow water, afford the means of constantly clearing out the bay, thus 
keeping open the entrance of the canal. 

The littie bay of Vaca di Monte has a width at its entrance of but 350 
metres (382 yards,) and its shape is nearly semi-circular. Soundings 
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made on the 4th of July (two days after the high tide of the full 
moon of June 30th,) gave at low ude 3-50 metres (11-48 feet) of water 
in the middle of its entrance; 3 metres (9-80 feet) in almost all the other 
parts of the entrance ; 2-70 metres (8°86 feet,) in the middle of the bay; 

and 3-50 metres to 4 metres (114 to 13 feet) at about 100 inetres (110 

yards) fromthe shore. The tide of the 4th of July being estimated at 
a height of 4-80 metres (15-75 feet,) the preceding depths become at 
half-tde 5-90 and 5-40 iwmetres (19°35 and 17-72 feet) at the entrance, 
510 metres (16-73 feet) in the bay, and 6-40 metres (21 feet) at 100 
metres outside ; lu supposing a slope of 0-005 metres to the bottom of 
the sea, We must go 620 metres (678 yards) from the shore to get a 
depth of 8 metres (264 feet) at halt-tide, and it is thus far that the ex- 
cavations must be advanced, and, consequently, for a total length of 
800 metres (875 yards,) including the depth of the bay, and overa 
space of 280,000 square metres (334,883 square yards.) To reuder thie 
elitrance more sure and easy for vessels, to keep open ina more cer- 
tain manner the pass thus excavated, and, above all, to assure the-effect 
of the artificial curreut from the reservoir, and prevent its wasting its 
force outside of the pass, it will be indispensable to protect it by a jetty 
ou each side projecting into the sea for at least 600 metres (656 yards. ) 
By means of these works, it is certain that we may succeed iu having 
at this embouchure of the canal,a sure port of easy access, except per- 
haps, during violent storms, which are of very rare occurrence in this 
part of the Southern ocean. But even this port may become insufli- 
cient, in case the number of vessels crossing the istlimus shall very 
cousiderably augment, in consequence of au unforeseen increase of 
foreign commerce. Commerce would then demand a port not at the 
distance of 11 kilometres (6°83 miles,) but at the entrance of the canal 
itself, accessible to the majority of vessels at all states of the tide. Ido 
jot pretend to give the complete plan of such a port,—a plan, the pre- 
paration of which would require for itself more time than all that which 
I passed on the isthmus, But it appears to me that this end might be at- 
tamed vy uniting the two moles lateral to the pass by a transverse jetty, 
in the middle of which could be placed a guard lock, thus transforming 
the entire pass and bay intoa vast basin. A breakwater of from 800 to 
1,000 metres (900 to 1,100 yards) in length, placed upon the lock at a 
poiut where there was at least 8 metres (26°25 feet) of water at the 
lowest tides, would serve to protect it against heavy seas, and would 
jorm at the same time an outer harbor, where vessels might always 
lind shelter. Idono more than refer to these works, the construction 
of which, if necessary at all, will only be so at a very distant period, 
and whose dimensions and position can only be determined after long 
and careful study. 

Summit-level with a Deep Cut.—I have already offered the plan 
of a canal, taking for granted the possibility of traversing the cen- 
tral chain by the aid of a subterranean passage, as this appears to me 
a preferable projection, inasmuch as it permits us to reduce the height 
of the summit-level. Nevertheless, lest my opinion should meet with 
opposition, | have equally studied the question, in the hypothesis, that 
ihe character of a great maritime canal, such as that of Panama, ex- 
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cludes all idea of a tunnel, and that the summit-level must be estab- 
lished only by the aid of a deep cut. The depth of cuttings hitherto 
executed on great public works does not exceed in general 25 to 30 
metres (S82 to 98 feet,) although there are particular instances in which 
this depth has been considerably surpassed. I have seen excavated, 
under my own eyes in a measure, a trench 2,000 metres (2,187 yards 
long, 10 metres (32-81 feet) wide at the base, and 40 metres (131-23 

feet) in maximum hei ight, in the construction of the canal from Arles 
to Bone, not far from the point where it terminates at the port of Bone. 
It is known that the great trench of Huehueweo, made anciently for 
draining the lakes in the neighborhood of Mexico, which is 20,585 
inetres (12-80 miles) in Jength, has a maximum depth of 60 metres. 
Its depth, according to the work already quoted, of M. Chevalier, on 
a length of 3,500 metres, (3,827 yards,) varies from 30 to 50 metres 
(98 to 164 feet.) This is an extent, it is true, which is not reached in 
ordinary works, unless under circumstances of great necessity; but it 
appears to me, that for a work as extensive and important as a mari- 
time canal across the isthmus of Panama, even more extensive wn- 
dertakings would not be misplaced, and that to carry it out we would 
be justified in going beyond the limits within which such works have 
hitherto been confined. It is to be recollected, that the two trenches 
which I have just cited, were both of them dug in a soil unfavorable 
from its looseness and want of solidity, whilst that of the canal of 
Panama, on the contrary, will be excavated in a hard and very con- 
sistent erystaline rock, which will require nothing to sustain it. Thiere 
should, therefore, be no difficulty in surpassing a little their depth. 
The limit which I propose for the depth below the highest point is $4 
metres (275-60 feet,) which will place the bottom of the trench 56 me- 
tres (183-72 feet,) and the surface of the water 63 metres (206-69 feet) 
above high water. I see no impossibility in making a still deeper cut in 
ground such as that which forms the central chain, but the inclination ot 
the talus tending to augment considerably, as we go deeper, the cubic 
feet of material to be excavated, and. consequently, the expense; 
this increase of expense, together with the difliculty of finding a place 
of deposit for the enormous quantity of stone taken out of such an ex- 
cavation, interdicts our going any farther. 

The ground is much more favorably shaped than that referred to 
in Mexico. The trench, with a depth of 84 metres, (275-60 feet) will 
be but 6,595 metres (4-098 miles) in length; nevertheless, in giving it 
the dimensions alre< dy fixed on, and an inclination of one-tenth to the 
lateral talus, the total of cubic metres of material to be excavated 

will be over 6,000,000 (about 8,000,000 cubic yards.) The dimen- 
sions spoken of are :— 

Width at water line, 17:00 metres (55-76 feet.) 
«  « bottom of canal, 1560 « (51:16 “ ) 
«  « Jevel of tow-path, 21:20 « (69°54 * ) 

At the height at which this trench will be placed, the rapidity of the 
descent on each slope of the ridge is such as to render absolutely ne- 
cessury, sets of locks. On the Atlantic slope, the summit-level will be 
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immediately followed by aset of 5 chambers and 6 locks, by means 
of which, tie canal will desceud to level No. 1 of the first project, the 
length of which will be reduced to 500 metres (546-81 yards.) On 
the Pacific slope, the summit-level will be followed by two levels of 
500 metres each (546-81 yards) after which will come a set of 5 united 
locks descending to level No. 2 of the first project, and reducing its 
length to 160 metres. ‘To remedy the disadvantage of so reduced a 
length to this level, | propose a lateral dock, excavated in the bed of 

a rivulet on which this level is placed, which will have the double ad- 
vantage of augmenting the proportion of the surface of the level to 
thac of the locks, and, at the same time, affording a point of station 
for ships obliged to await the passage of other vessels through the 
united locks. 

Cuap. 7—Supply of Water for the Canal. 

The consumption of water of a canal may be divided into two dif- 
ferent classes, depending on distinct causes; those which act on par- 
ticular poiuts, and those which act on ail points, indiscriminately and 
simultaneously. 

Iu the first category are, 1st. The passage of vessels over the whole 
length of the canal, which oceasions a loss of water at the summit-level. 
2d. The movemeut of vessels passing in greater numbers to particular 
points of the canal without going entirely through it. 3rd. ‘The loss 
of water by the passage of boats through levels whose lower lock is 
of greater lift than their upper one; and finally, filtration, produced 
by kuown causes, and to which remedies are applied either by pud- 
diiug or by other means. ‘This last cause cannot be calculated before- 
haud, for it is due to local cireumstances, made apparent only at the 
moment of execution. Iu the canal of Panama, projected with uni- 
form locks of an equal capacity, and through the whole length of 
which vessels are to pass, the losses of water coming under this first 
category are reduced to those occasioned by the passage of vessels 
across the summit-level, to which must be added the trifling loss by 
leakage at the gates, affecting only the summit-level, as each of the 

other jevels receives from the one above it what it loses to the one 
below. 

The causes of the loss of water to be included in the second cate- 
gory are,—Ist. Evaporation. 2d. Infiltration, and sinking into the 
ground. 3rd. Mismanagement. The last is generally trifling, and 
may be almost entirely aunulied by an active surveillance. I will, 
therefore, not take it into account. 

The loss of water produced by the passage of a vessel through a lock 
is represented by a body of water of a surface equal to that of the 
lock, and a height equal to its lift. In the case before us, this volume 
of water would be 64 met. x 14-20 met. x 3 met. = 2,726-400 cub. met. 
(96,260 cubic feet.) When a vessel passes through a level terminated 

by locks of an equal lift, the passage through the upper lock restores 
to the level the same quantity of water of which the passage through 
the lower lock has deprived it; but for the summit-level which is high- 

13” 
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er than each of its adjoining levels, the passage of the locks at its ex- 
tremities, instead of compensating one for the other, add to the loss, 
which is the mean of the two locks. In this case, it will be 2,726-400 

cubic met. X 2==5,452-800 cub. met. (192,520 cub. feet.) In supposing 
a mean daily circulation of ten ships of 500 tons each, corresponding 
to an annual tonnage of 1,800,000, the daily consumption of wate: 
for the passage of vessels will be 54,528 cubic metres (1,925,200 cub, 
feet.) 

The loss of water occasioned by the leakage of the gates is ordina- 
rily estimated at 300 cubic metres (10,595 cubic feet;) this amountis 
independent of the number of gates, as each level receives from the 
one above it what it loses to the one below ; 600 cubic metres (21,190 

cubic feet) will then represent the loss per diem due to this cause, but 
in consideration of the large dimensions of the gates, I will put it at 
1,000 cubic metres (35,317 cubic feet.) 

It is more diflicult to estimate precisely the loss of water due to 
evaporation and filtration. Nevertheless, the result of observations, 
made with care, upon the Canal du Centre, which is cut through a 
clayey soil, similar to that along nearly the whole route of the Pana- 
ma canal, permits me to arrive at a valuation sufliciently approxi- 
mative. On the Canal du Centre, the loss due to infiltration is estimated 
at a body of water with a surface equal to that of the canal, and a 
thickness of 0°05 metres (1-97 inches;) that due to evaporation cor- 
responds with a body of similar extent, and a thickness of 0-003 met. 
(118 of an inch.) The first estimate may be admitted without aug- 
mentation, but the second must be augmented in the proportion that 
evaporation within the tropics has to that in France ; this proportion, 
according to M. Humboldt, is as 16 to 10. I will suppose it still greater, 
and admit for the daily evaporation of the canal a body of water of 
0-01 metres (-5039 of an inch) in thickness. 

In adopting these bases, 
the surface of the sum- 
mit-level being 7,730 met. x 17 met.= 131,410 sq. met. 

That of the Southern 
Branch, 13,450 “© x45 “ = 605,250 « 

That of the Northern 
Branch, 33,560 “* «45 “ =1,510,.200 « 

Making a total of 2,246,860 « 
The loss by infiltra- 

tion will be 2,246,560 sq. met. X -05==112,343-000 cubie met. 
That by evaporation 2,246,860 « xX Ol= 22,468-600 és 

Together, 134,811-600 “ 
The total loss of water of the canal in 24 hours may be estimated 

For the passage of vessels, — 54,528-000 cub, met. (1,925,200 cub. ft.) 
For leakage of gates, 1,000:000 « ( 36,317 « 
For filtration,evaporation, &c. 134,811-600 = 

Together, 190,339-600 « 

eu=ee Guest Get. t. 
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And, in adding about 10,000 cubic metres (353,170 cubic feet) for un- 

foreseen losses, 200,000 cubic metres (7,063,400 cubie feet) corres- 
ponding to a regular supply of 2°32 cubic metres (81-94 cubic feet) 
per second,which may be easily supplied from the river Chagres. 

At a gauging of this river, made at the period of its Jowest water, 
March 26, 1844, at a point a little above Gorgona, situated 10-70 me- 
tres above high water of the Atlantic, and 4:90 metres above high 
water of the Pacific, the volume of water rolled per second was found 
to be 19-452 cubic metres. 

Generally, in feeding canals, too much attention has been given to 
the loss of water occasioned by the passage of boats over the summit- 
level, a loss which is but a small portion of all that suffered by the 
canal, from the causes just enumerated. On this account, it is towards 
the summit-level that the supply of water destined to compensate the 
loss has been directed. ‘This mode of alimentation has, for canals of 
a great length, serious disadvantages, due in a great measure to the 
length of time necessary for the water to pass from the summit-level 
to the two extreme points of the canal, and which are still greater in 
canals having short levels. These disadvantages have been particu- 
larly pointed out in an excellent memoir of M. Comoy, inserted in the 
Annals des Ponts et Chaussées, of 1831. It is therefore desirable to 
distribute the supplies of water along the whole length of the canal, 
and this arrangement renders the alimentation more easy, inasmuch 
as we are not obliged to seek the water at the height of the summit- 
level. 

The southern branch of the canal (Pacific slope) has a length of but 
13,450 metres. Its short levels are all in the upper portions, in the 
neighborhood of the summit-level. ‘This last then may, without in- 
convenience, furnish it with all the water that it will need. 
The northern branch ( Atlantic slope) has not, properly speaking, any 

short levels. The shortest being 630 metres in length ; but its length 
is considerable, as it extends to 33,560 metres, two and a half times 

that of the southern branch. There may, then, be some disadvantage 
in drawing from the summit-level all the water requisite for it. I 
will, therefore, propose to place a feeder in level No. 9, whose length 
is 15,150 metres, aud in which the surface of the water is 21 metres 
above high water of the Pacific, and 26-80 metres above high water 
of the Atlantic. ‘The distance of this level from the sumunit-level (the 
length of levels No. 1 to 8) is 5,920 metres. The length of the por- 
tion of the canal below it, including the level itself, is 27,640 metres. 
But by carrying a feeder into this level, and thus transforming it into 
a kind of reservoir, the length of the part, fed by a single feeder placed 
on one of its extremities, will be reduced to that of the lower levels, 
viz: 12,490 metres less than that of the southern branch. ‘The situa- 
tion of these two feeders being fixed, their capacity is easy to be de- 
termined. That of the summit-level must replace the water lost by 
the passage of vessels, by the leakage of the gates, and by infiltration 
and evaporation from the summit-level, and from a length of 13,450 

metres+ 5,920 metres=19,370 metres. The feeder of level No. 9 
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must replace the water lost by filtration and evaporation over a length 
of 27,640 metres. 

Feeder No. 1 should then furnish the following quantities :— 
_— _ 54,48 . met. a For the passage of vessels, 54,486 cub. met : 55,486-000 cub. met. 

«“ leakage of gates, 1,000 « 

Surface of summit-level, 131,410 sq. met. 

« Southern branch, 605,250 « 

“ upper part of 
Northern branch, 266,400 « 

Together, 1,003,060 } 
Multiplied by the depth L 

of water lost by evapo- 
ration and infiltration, 0-06 | 60,183-600 

Total, 115,669°600 cub. met 

Which corresponds to a regular and continued supply of a volume o{ 
water of 1-340 cubic met. per second. 

The quantity of water which should be furnished by feeder No. 2 
at level No. 9 is as follows :— 

Surface of levels No. 9 to 17, 
27,640 met. X 45 met. =sq. met. 1,243,800 

Multiplied by the depth of water lost 74,628-000 cub. met. 
by evaporation and infiltration, 0:06 
Corresponding to a continued volume of 0-863 cub. met. per second. 
Total of the supply of the two feeders, 190,297-600 cub. met. 
The demand of the canal will then be completely supplied in in- 

troducing by feeder No. 1, 1:50 cub. met. per second, and by feeder 
No. 2,1 cub. met. per second. 

The dimensions of these feeders will be as follows :— 
Feeder No. 1.—Depth of water, 1-20 met. 

Width at bottom, 200 “ 

“« at water level, 440 « 
The inclination of the sides being 45°, and the longitudinal slope 

0:0001(1 metre in 10,000.) 

Feeder No. 2,—Depth of water, 1-00 met. 
Width at bottom, 1-90 « 

“ at water level, 3:90 “ 
The inclination of the sides and longitudinal slope being the same 

asin No. 1. 
The source of water of both of these feeders, in the river Chagres, 

must be established at a height above the sea represented by the height 
of water in the level they are to feed, added to the ten-thousandth 
part of the length of the feeder. 

From the leveling made by Mr. Lloyd, in 1829, which I have al- 
ready had occasion to quote, it appears that the height of the river 
Chagres is— 
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At Gorgona, 10-64 met. | 
At Cruces, 8,500 metres above 

Gorgona, 15-49 “ | Above high water of 
At the point where the road from i" the Atlantic. 

Porto Bello to Panama crosses, 
31,955 metres above Cruces, 49°86 “ | 

The level of the water in the summit-level being 48 metres above 
high water of the Pacific, and 53-80 metres above high water of the 
Atlantic, the corresponding level in the Chagres will be 4 metres ver- 
tically above the point where the Porto Bello road crosses it. From 
the results of the leveling above mentioned, the fall between Gorgona 
and Cruces is 4°85 metres, or 0-00055 metre per metre. Between 
Cruces and the Porto Bello road, 34-37 metres, or 0-00107 metre per 
metre; as in all rivers the slope of the river augments as the distance 
from the mouth increases, we may admit, without fear of error, that 
the slope of the bed in the upper portion will be 0-0015 met. per met.; 
« Will be, then, sufficient to ascend the river, to arrive at the level cor- 

responding with those of the summit-level <—_ = 2,667 metres. 

The point at which we would arrive would thus be 8,500 + 31,955 + 
2,667 = 43,122 metres above Gorgona: the distance from Gorgona to 
the summit-level, in passing round the mountains, is 15,000 metres ; 
the length of a horizontal feeder from the summit-level to the river 
Chagres would, then, be 58,000 metres, but having a slope of 0-0001 
metre, representing a total fall of 5-30 metres, the source of water 

5. 

—_— = 3,867 met. To resume, the 

feeder will have a length of 58,000+4 3,867, or about 62 kilometres; 

and the source of water must be established 47 kilometres above Gor- 
gona, at a height of 5-80 metres 4+ 53-SOmetres= 59-60 metres above 

the Atlantic. 
We can hardly hope to find that at this height the river Chagres 

rolls as considerable a body of water as 19-453 cubic metres, that, 

found at Gorgona; the more so, as it has not yet received its principal 
affluent, the Pequeia, which descends from the mountains of Porto 
Jello. But as we have need of but 1-5 cub. met., it cannot be doubted 
lat the river is able to furnish this quantity. It will be possible, 
moreover, to dam some of the water courses, tributaries of the Cha- 
gres that the feeder must cross, and to use their waters if it should be 
necessary todoso. At the point where the feeder intersects the 
brook of Baéilamona, which is the last it crosses before arriving at the 
canal, there will be established, by meaus of a dam of no great extent, 

a reservoir, for the purpose of allowing the water to deposit the sedi- 
ments it may have brought from the river in the rainy season. 

As for the feeder No. 2, which is to supply level No. 9, the point 
where it reaches the level is 14,000 metres distant trom Gorgona. 
The height of the level is 21 metres above the Pacific, and 26-80 me- 
tres above the Atlantic. The corresponding height in the Chagres is 
11,300 metres above Couces, 19,800 metres above Gorgona, and 33, 

must be still higher up 
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S00 metres above the junction of the feeder with the canal. The to- 
tal fall of the feeder on this length will be 3-38 metres, corresponding 
with a length on the river Chagres of 3,200 metres, which 1s to be 
added to the precedent length to have that of the feeder, viz: 37,000 
metres. Its source of water will be established 14,500 metres above 
Couces, and 30-20 above the level of the Atlantic. <A reservoir to; 

deposit will be established as for feeder No. 1, in a little brook which 
the feeder traverses a short distance before joining the canal. 

By means of these two feeders, the alimentation of water of the 
canal will be liberally provided for. Nevertheless, it will be possi- 
ble to unite still other resources: For example, that of a vast reser- 
voir, formed by means of a dam, in the valleys opening into that 
of the Rio Paja, above the locks which terminate the summit. 
level. Thus, by forming in the Rio Lirio, about 1,000 metres (1,100 
yards) above its junction with the Rio Paja,a dam of 20 metres in 
height and 1000 (1100 yards) in length, a reservoir may be formed 
with a superficies of 1,500,000 square metres, and capable of contain- 
ing 15,000,000 cubic metres of water. In turning into this reservoir 
the waters of the upper portion of the basin of the Rio Paja, we maj 
unite all that falling annually over a surface of 21,000,000 of sq. me- 
tres. It is known that the rains are much more abundant in southern 
countries, and especially between the tropics, than in the north o! 
France. At Paris, the rain which falls is represented by a depth oi 
50 to 55 centimetres; between the tropics it is estimated at from 2-70 

to 3 metres. Allowing at Panama the annual depth of 2°50 metres, 
a surface of 21,000,000 of square metres would receive 52,500,000 o1 
cubic metres, a quantity much beyond what the reservoir spoken o| 
would be able to contain. Such a reservoir would suflice for feeding 
the canal during 62 days in case either of the feeders should need 
reparation, or should have leaks which would not allow the arriving 
of the volume of water, which they are destined to furnish, at thei 
extremities, this last case being very improbable. I do not, however, 
regard this reservoir as indispensable. | merely point it out as an 
accessory resource, the realization of which would be possible, if at « 
future period it should be judged necessary. 

(To be continued.) 

Extracts from the Reports of the Directors, and of the Engineer- 

in-Chief, of the Geo. R. R. and Banking Company, to the Stock- 

holders in Convention, May 13th, 1846. 

President’s Report. 

A statement of the Cashier, hereunto annexed, will show the finau- 
cial condition of the Company, at the end of the last fiscal year : and 
the report of the Chief-Engineer, herewith presented, exhibits in a clear 
and satisfactory manner, the condition and management of the Road, 
up to the same period, 

For obvious reasons, the operations of the Bank have been very 
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small during the past year. Though the institution possesses great 
strength from its valuable property in the Road, its banking capital is 
small,and the heavy and uncertain draughts upon it for the coustruc- 

tion of the Road, have been inconsistent with an extended banking 
business, Besides furnishing, however, a depository for the safe- 

keeping and management of our finances, it is believed that this branch 
of the institution has, at least, paid the expenses of its managemeut; 

and as the Road is now finished, and the cost of construction thine 
entirely liquidated, our banking operations may be considerably ex- 
tended with safety and profit. 

by the statement of the Engineer it will be seen that the nett profits 

of the Road for the last year, are ? ‘ $179,137°85 
For the same time the interest paid, was $56,763-56 
Reduced by interest, discount, &c., ree’d, 36,154°38 

Balance of interest, 20,619°18 
Add Bank Salaries Add Bank Salaries, ‘ 10,155:22 30,774-40 
Yaxes and Incidents, 

Leaving Net, - $148,363-45 
Or about 63 per cent. on the capital stock, after deducting interest and 
all other expenses, properly chargeable against both Bank and Road. 
As the crops of both cotton and provisions, in that part of Georgia on 
which our Road has heretofore mainly depeuded for support, have 
been uncommonly short,--and 42 miles of the Road were in use only 
half the year—this result is very favorable, and could only have be en 
secured by the extension of the Road, which was completed in Sep- 
tember last. 

The bearings of trade and travel in reference to our improvement, 
have been fully discussed in previous reports, and are too well under- 
stood by the Stockholders to require further notice here. ‘Though the 
Company has not the surplus means of its own, to embark further in 
Rail Road enterprise, the Stockholders feel a deep interest in the pro- 
gress of such connecting improvements as must increase its business 
aud enlarge the field of its operations. ‘The State Road has already 
progressed to a point near the Ostenaula, and sufficient means have 
been provided by the State, to carry it to Cross Plains, without any 
unnecessary delay. The progress of this Road has already been 
marked by important changes in the business relations of the West, 
and when it reaches Cross Plains (fifteen miles from the Tennessee 
line.) a very large amount of trade and travel must leave their accus- 
tomed channels and turn to the South Atlantic coast. Should the 
State Road be completed to Chattanooga, and the recently chartered 
Road from that place to Nashville be built, the value of the business 
can searcely be estimated, which would seek the shortest outlet 

through the ports of Georgia and Carolina, 
The short but important branch from the State Road to Rome, has 

not progressed as anticipated in a former report. This is the more 
to be regretted, as an enterprising individual has, during the past win- 
ter, navigated the Coosa River, between Rome and the Ten Islands, 

—e 
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with entire success; and the completion of this short Road would 
divert the trade of the entire valley of the Coosa, and a large portion 
of North Alabama. The directors have understood that efforts are 
now making to revive the enterprise, and with strong hopes of suc- 
cess. 

Important to our Road, as are the connecting improvements already 
named, those to the Southwest of our terminus, are perhaps equally 
so. Deeply impressed with the importance of an early completion of 
the Montgomery and West Point Rail Road, the Directors recently 
agreed to guarantee the bonds of that Company, for one hundred and 
twenty-five thousand dollars, to accomplish that desirable object. 
The Board was not unmindful that the credit of the Company should 
be pledged with great caution, for any purpose whatever. But, 
deeming the object very important, and the security against loss en- 
tirely ample, the guaranty was pledged on certain conditions, which, 
together with the measure itself, are respectfully submitted to the con- 
sideration of the convention. 

The Directors are now enabled to congratulate the Stockholders on 
the final completion of their enterprise. A connexion with the State 
Road, at Atlanta, was made in September last, and a heavy and expen- 
Sive increase in accommodations and outfit foran enlarged business, 
has also been made. Our investment will now assume more of a fixed 
and settled character. As the Road and outfit have cost about one 
million more than the capital stock, a debt for a part of that amount 
has been necessarily contracted. - The finances of the Company have, 
however, been greatly simplified, and its liabilities are under easy 
control. A sinking fund from a portion of the nett profits, should be 
regularly applied to a reduction of the debt, whilst the convenience 
of many of the Stockholders will be best consulted by dividends of 
the remainder. This policy has been already indicated by the pay- 
ment of $80,000 of the 8 per cent debt, during the past year, and a 
dividend of two dollars per share to the Stockholders in Janu: iry last. 

Jxo. P. Kixe, President. 

Enginecr’s Report. 

ENGINeEER Department, G. R. R. & B. Co. 

Augusta, Ga., May Ist, 1846. 
To the Honorable Jno. P. K1ne, 

President of the Geo. R. R. § Bk’ g Co. 

Sir—I have the gratification to report tothe Board, that the sitter 
lines of Road which the Company have contemplated building, are 
now in successful operation, embracing altogether 213 miles of rail- 
way, of which, there are 171 miles upon the main live between Au- 

gusta and Atlanta. 
That portion of the Road unfinished at the date of my last annual 

report, was opened for use early in September, the period promised 
for its completion, at the commencement of the extension beyond 
Madison. ‘The cost of the new Road, has fallen considerably within 

PTS 
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the estimate submitted to the Stockholders before its extension was 
undertaken. 

lows: 

Gradation, - - 

Culverts, - - 
BripGeEs. 

Aleovy River, 75 ft. high, and 1,400 ft. long, 
Cornish Creek, 55 és 720 « 

Wood’s Mill, 65 « “ 428 « 
Dried Indian, 44 « “ 900 « 

Turkey Seeck; 36 « 6 S60 « 
Yellow River 67 “ “ 485 * 
Sundry small Bridges, - - 

Mud Sills, > ‘ 

Cross Ties, - . 
Stringers, - - 

Iron, ineluding duty, - - 
fron Chairs, - - 
Spikes and Bolts, . ‘ 

Laying Superstructure, - 
Extension of Augusta Ware-house, «nd 

building offices, - - 

New Foundry and Stationary Engine House, 
Depots and Division Houses on Road, 

1D) gineering, 

Rod, Chain and Axemen, 
Wells, Pumps, Tanks, &c., 
Right of Way, 
Real Estate, 
Miscellar eous Items, 

Amount, 
In addition to this sum I have advanced on 

sundry unsettled accounts, 
Probable cost of unfinished work, consisting 

of covering and painting Bridges, Depots, 
Division Houses, extension of Turnouts, &e., 

Total cost of 68 miles of Road, including 
$105,000 paid for duty on Iron, 

in my annual report of May, 1844. 

- $262,801°8: 
7 

20,5488] 
24 521-59 
28,102-91 

271,548 43 

11,646-74 

15,232°59 

32,.697-79 

3.830°65 

2,010-62 

3.270:°84 

23,.434-76 

2.092-20 

2,045-98 

18,810°-48 

11,365°81 

3,128-78 

Up to this period, the disbursements have been as fol- 

9 

14,930°73 

50,630°37 

404,298:'86 

69,990°12 

802,651-90 

10,000-00 

$S819,984-23 
The plan of superstructure adopted for the extension, is described 

From our experience thus far, 
We are satisfied that it is better adapted to Southern Rail Roads that 
have a considerable transportation, than any other. The tron rail is 
of the 9 form, weighing 40 Ibs, per yard, laid ou a continuous bear- 
ing of pine timber, 

We have also expended during the year, in the purchase of Loco- 
motives, &c., and the construction of new Cars, necessary for the in- 
creased length of the Road, the following amounts. 

Vou. XII, 3ap Serizs.—No. 3.—Ssptemper, 1846. la 
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For New Locomotives, Tenders, &c., $24,366.63 
«“ 40 new Close Freight Cars, $22,000-00 
“ 10 Stock Cars, 4,750°00 
«“ 2 Large 8 wheel & one 4 wheel Pass’gr Cars, 5,080-00 
“ 1 Long Baggage and Post-Office Car, 1,100.00 

$32,930-00 
Less value of five Cars to replace two close 

and three open Cars, worn out, and charged to 
expense account, 2,450°00 

30,480-00 

$54,846-63 

To complete the outfit deemed necessary for the increased business 
expected next year, we have made arrangement for building 

36 Close Freight Cars, which will cost $21,000-00 
17 Open “ “ “ = 8 9,000-00 
2 Passenger and 1 Baggage Car, “ 4,000-00 

Total, $34,000-00 

These added to our present Stock, will make our complement 150 
close freight and stock cars, 70 open cars, 10 passenger and 4 baggage 
cars. 

Our motive power now consists of 6 Second Class Freight Engines 
with single drivers, 5 Freight Engines with 6 wheels all coniected, 
and 4 Passenger Engines. ‘Three additional Locomotives will also 
be required, one of which has already been ordered. 

The Ware-House at Augusta has been extended 127 feet, and is 
now 2884 feet by 40. The offices have been removed from the main 
building and placed upon its side, giving additional room for Storage, 
which is now deemed sufficient for the wants of the Company for 
many years. A, new brick Iron Foundry, 40 by 80 feet, has also been 
erected, and material alterations and additions made to the Shops. 
The erection of a larger Engine House, and more comfortable quar- 
ters for our Negroes, will constitute all the buildings that will be 
needed at Augusta. These, together with the removal of the Car 
Factory to the back part of the lot, will cost about eight thousand 
dollars. 

From the annexed statement, (which includes the receipts for freight 
on the W. & A. R. Road) it will be seen, that notwithstanding a short 
crop of cotton in the region tributary to our Road, the operations o! 
the year present results by no means discouraging. 



Report of the Georgia R. R. and Banking Company. 159 

BUSINESS. 

Passengers up, - - - $ 47,129-12 
do. down, - - 44,330-08 

Extra ‘Trips, Extra Baggage, &e., - 1,312-78 
Negroes in lots, - 870:50 

Freight up, : - - 114,938-09 
do. down, - - 75,302°13 
do. between way-stations, - - 4,858°34 

United States Mails, - - 37,671°87 
Rents, - - - 417-65 

Amount, $326,831-51 
Deduct amount paid to West. & Atlan. R. R. 

for freight due to that Road from the com-¥} 11,489-92 
mencement of its operations, to April lst, 18465 

Leaving the business of the Georgia R. R. $315,341-59 

EXPENSES. 

Conducting Transportation, $31,353°53 
Motive Power, 36, 406-46 
Maintenance of Way, 53,592-5¢ 
Maintenance of Cars, 14,851: 19 

Leaving net profits, $179,137-85 

The customary statements exhibiting the receipts and expenses, in 
much detail, will be found among the accompanying papers. 

The business of the Road exceeds that of last year, $43,592-07 
of which $16, wae = was received from passengers, $21,385:60 from 
freights, and $6,129-20 from mails, &c. ‘The whole number of bales 
of cotton cz uried 0 over the Road during the year, was 56,821, showing 
a decrease compared with the previous year, of 21,127 bales. ‘The 
down freight has fallen off, however, but $14,819-56, owing to the 
transportation of other products than cotton, to a greater extent than 
usual, 

The increased receipts of the Road, notwithstanding the reduced 
rate of our charges, and the deficiency in the crop, exhibit results 
that must be gratifying to every Stockholder, particularly to the ad- 
vocates of its extension beyond Madison, by which alone, its pros- 

perity has been preserved. 
With an average crop of cotton, our business would have reached 

$350,000—the amount caleulated as the probable receipts from the 
first year’s business, after the completion of the whole Road—although 
the most important part of the work was not brought into use until 
the close of the first six months of the year. 

The average number of passengers, carried both ways during the 
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year, per day, was nearly 66; of these, there was an average of 5 
per day each way, entered through from Charleston to Montgomery. 

The completion of the Western and Atlantic R. Road to Oothealoga, 
has virtually extended our Road 80 miles beyond Atlanta, making the 
whole length of Road from Augusta, 251 miles,* which is nearly 
double the length of continuous line in use previous to September last. 
Under an agreement with the state of Georgia, our freight cars run 
through without transhipment. This arrangement enables us to carry 
freight at reduced rates, materially increases the usefulness of th 
Road, and extends the circle of its influence. 

At Oothcaloga, we fairly enter the grain growing region, and om 
freight lists—which have heretofore been filled almost entirely with 
an enumeration of cotton bales,—now exhibit the same variety of the 
products of the soi] and mines, usually noticed in the statements o{ 
Northern works penetrating agricultural and mineral districts. The 
amount of this description of freight, is yet small, but with the exten. 
sion of the Road to the Tennessee River, it will become equal to, it 
not greater than is now transported upon any Rail Road connecting 
the Atlantic and Western States. 

The easy access to the seaboard from Augusta, either at Charleston 
or Savannah, must, if seasonable efforts are made on the part of he: 
citizens, make her the great depot of these products, and consequent- 
ly the point for exchanging them for merchandise for the consumption 
of the interior. The whole freight on agricultural products, from 
Chattanooga to Savannah, and to Charleston,—if the So. Carolina 
Company should reduce its charges,—will not exceed a half cent pei 
lb. ; a rate, which must divert from the Mississippi, the transportation 
of a vast region of country now tributary to New Orleans. It has 
been our practice heretofore, to place the rates of freight on these 
articles comparatively low, deeming it true policy to encourage this 
transporiation, even at cost charges relying on receiving a return 
freight, from the proceeds of their sale. which would afford remunerat- 
ing rates. I am fully satisfied that this policy should be continued. 

The expenses of working the Road, include the transportation ot! 
about 3,000 tons of iron and other materials for the extension, an 
average distance of 150 miles, at an actual cost of about $5,000. I! 
we deduct this sum from the expense account, ($136,203-74,) there 
will remain $131,203-74 as due to the regular business of the Road, 
which is equal to 413 per cent. of the receipts. 

The expenses per mile, run by the trains, for the past three years 
are as follows: 

1844. 1845. 1846. 

Conducting Transportation, 17-50 cts. 16:50 cts. 13-9 cts 
Motive Power, 16-75 * 14:75 « 16-1 * 
Maintenance of Cars, 6°75 « 8:25 « 6-6 « 
Maintenance of Way, 25:00 * 23:00 * 23-7 

Totals, 66-00 62°50 60°3 

* Upon which the Maximum gradient does not exceed 37 feet per mile. 
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The number of passengers transported over the Road during the 
years is equal to 2,183,645 carried one mile at a cost to the Company 
of 2°1-5th cents each. 
The whole tonnage of the Road, exclusive of materials for repairs, 

and including iron and lumber for the exte nsion, is equal to 3,440,000 

tons carried one mile, costing an average of 2 cents per ton per mile. 
The regular business of the Road for the year, including the trans- 
portation of the Western and Atlantic Rail Road iron, is equal to 
2,990,000 tons; which, if no charge is made for the trausportation of 

materials for the extension and repairs, will give the cost per tou per 

mile, 2 3-10ths cents, or a little over one mill per 100 Ibs. per mile. 
The average cost of maintenance of way, per mile of Road, is 

$274-80, which includes relaying 4 miles of the Tilghman track, and 
provisions furnished Negroes layi ing iron on the extension. ‘The cost 
next year will be somewhat increased, from the necessity of keeping 
the Road in more perfect adjustment, in consequence of the greater 
speed of the trains; it will not however reach $300 per mile. 

This department has been placed under the immediate direction of 
as. H. Granv, as Resident Engineer, who was engaged for severa! 

years upon the construction of the Road. His long experience, pro- 
fessional skill, and great integrity of character, render him eminently 
qualified for the post he fills; and I feel entire confidence, that this 
branch of the service may be safely entrusted to his charge. 

The transportation department, has, under all the circumstances, 
been conducted by Mr. Arms, in a manner very satisfactorily. With 
the exception of an interval of a few weeks, when the sudden in- 
crease in the length and business of th: Road, rendered it necessary 
to adopt a new system of running the freight trains, and add to the 
force several untried men, the trips have been performed with more 
than their usual regularity. The average speed of the passenger 
trains, Was increased four miles per hour, which, for a time, caused 
some irregularity in their trips, and has rendered it necessary to incur 
lleavier outlays on the repairs of the Road, 

The lower 75 miles of our Road, it will be recollected, is laid with 
a plate rail 8-10ths by 2 4-10ths inches. Although this has been in 
constant use for nearly nine years, the iron does not seein to be great- 
Kd worn. <A few bars have been broken at the spike holes, and others 
have failed from originally imperfect welding. Probably a half mile 
of new rails would replace all the defective bars. But as we shall 
require fully a mile of iron to increase the length of our turnouts, I 
would recommend the purchase of a small quantity of 9 rail, and the 
removal of an equal quantity of plate rail—including the defective 
bars—to the turnouts. 

The increase of our business, and the demand of the public for high 
speed, for which the plate rail is not well adapted, will, 1 am con- 
Vinced, at no remote period, render it necessary to relay this part of 
the Road with a heavier rail throughout. This might be done, as far as 
the material would reach, by the erection of Furnaces and a Rolling 
Mill, with which to convert the present iron into a heavier rail—but 

14* 
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I apprehend that it will be found more economical to sell the present 
bar, and purchase the article desired. 

In closing this report—the last annual communication that I shall 

probably make to the Company—I cannot refrain from expressing 
my sincere acknowledgments to the Board and Stockholders, for the 
uniform confidence that they have manifested, throughout our connex- 
ion, in my professional plans, and the management of the various 
interests of the Company committed to the discretion of this depart- 
ment. 

The enterprise that we have been for many years so arduously en- 
gaged upon, has been brought into successtul operation ; and it gives 
ine pleasure to add, that those shareholders who have patiently con- 
tinued with us, to the final consummation of the object for which we 
have struggled, against adverse circumstances, have not only the 

gratification of being instrumental in scattering incalculable benefits 
through a vast region of country, but they have made an investment 
in a property which yields a fair return for their capital ventured in 
its construction. 

All of which is respectfully submitted, by 
Your Obedient Servant, 

J. EpGar Tomson, 

Ch’f Eng. & Gen’! Ag’t. 
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Elevation of the several Depots on the Georgia Railroad, and other 

important points, above the ilantic. 

Surface of rails at S. Carolina R. R. Pass. Depot, Hamburg, 
Low water in Savannah river, or 0 of scale at Augusta bridge, 

Surface of rails at Augusta, 
“ “s Belair, 
“ “ Berzelia, 

“ “ Dearing, 
‘“ “ Thomson, 

“ “ Camak, 
‘ ‘ Cumming, 
“ “s Crawtordville, 
“ ss Union Point, 
é és Woodville, 
és “ Maxey’s, 
és “ Lexington, 
“ ‘ Athens, 

+ Greensboro, 
és és Buckhead, 
‘6 és Madison, 
‘“ “ Rutledge, 
és “ Social Circle, 

“ “ Covington, 
‘6 ‘6 a Conyers,’ 
‘“ és Lithonia, 
“ ‘“ Stone Mountain, 
“ “ Decatur, 
“ “ Atlanta, 

és “ Marietta, 

Low water in Oconee river, at Athens, 
“6 ‘“ « Junction of Apalachee, 
“6 Alcovy « R.R. Bridge, 
“6 Yellow a“ “ “ (in dam,) 
“ Chattahoochee «“ “ 4 
‘“ Etowah* “ “ “ 
“ Oostenaula, ‘6 6 «“ 

Highest point on Athens Branch 1083 miles from Augusta, 

Highest point on extension of road west of Stone Mountain, 

Surface of rails at Kennesaw Summit, near Marietta, 
“ ‘ in Tunnel, 

« Ridge above Tunnel, 
Low water in Tennessee river at Chattanooga, 

* Elevation of 0 of West. and At. Railroad Levels. 
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Statement of the Condition of the Georgia Railroad and Banking 

Co., on any morning aw 8 6, 1846. 

~ASSE TS 

The Road and its outfit, i$ $2,386,989°89, 
Extension of Road beyond Madison, | 811,206°85! 
Materials for Road, 26,267°7 1) 
J. E. Thomson, Chief Eng. and Gen. Agent, 

extension account, 48,212°30! 

Salaries, Incidental Charges and Protests, 
Interest account, 
Road expenses, 

‘Real Estate for Road, 
Banking house and lot, 
Negroes, 

Balances due by Agents, 
Due by the State of Georgia, 
Assets taken in compromise, 
Stocks in other Institutions, 

Discounted notes, 
Discounted bills, 
Bills receivable, 

‘Notes of Suspended Banks (value,) 
Notes of Banks in other States, eg) 
(City of Augusta and Savannah change bills, 

‘Due by banks in New York, Philadelphia, 
Charleston, Savannah and Athens, 

Notes of specie-paying banks in Georgia, | 
Gold and silver coin in vaults of the bank, 

Total Assets, | 

10,45:2°22! 
27 ,648°42) 
139,599°42 

47 .606°67) 
32,184°49) 
49,573°00| 129,364°16 

6 1" 63 

16,790°00 = 95,502"89 

130,806°60) 
32,150°06 
25,824°05, 188,780°71 

8,851°50 

57°18 9,955°78 

29,359°35 
44,241°50 
49,535°00 123,135°85 

LIABILITIES. 

( ‘apital Stock, 
Collections on Personal Account, 
Collections in Newton County Stock, 
Bills payable, and permanent deposit, 

Income from Railroad, 
Discount, premium and rent accounts, 
Profit and loss, 

Deposits on long time, 
Deposits on interest, 
Company’s bonds, 
Dividends unpaid, 

Due to banks and corporations, 
Due to Agents, 
Due Chief Engineer of the State of Georgia\ 
Due to depositors, | 

sank notes issued, 
Railroad receipts issued, 

3ank notes and Railroad receipts on hand, 

3k. notes andR. R. receipts in circulation, | 

Total Liabilities, 

27,318°04 
4,101°09 
14,690°00 =46, 09°13 

321,058°10 
7,029°24 

204,596°08 532,683°42 

139,000°00 

125,363°13 

574,900°00 

11,234°78 850,497°91 

| 
1,514°44) 
1,019°83) 

400°78) 
52,952°57| 55.887°62 

1,439,195 00) 
28,755°50 1,467,950°50 

1,246, 196°30 

$3,272,676°75 

177,700°0¢ 

413,647°76 

132,192" 

$3,996, 217°21 

$2,239,284'9 

978,792 

906.3899 

221 ,754°2 

$3,996,217°20 
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Remarks on Iron Rails for Railways. By R. Rrrcute, C. E. 

Mr. Barlow came to the conclusion that the strength of a bar should 
be double that of the mean strain or load. In his first report, he 
thought from 10 to 20 per cent would be sufficient; that is, for a 12- 
ton engine, as the weight is at present distributed, a strength of 7 
tons would be ample provision; and with greater accuracy of con- 
struction, a less strength would sutflice; or rather, allowing the same 
strength, an engine of 14 or 16 tons might be passed over with greater 
confidence. ‘Thus, for 12 tons’ weight, with a velocity of about 35 
miles per hour, 7 tons would allow a surplus strength of 16 per cent. 
beyond double the mean strain. The deductions from his experi- 
ments led him to recommend that the section of an iron rail for a 
5-feet bearing, with strength 7.tons, should not exceed 5 inches in 
depth ; that the head ought not to be less than 2-25 lbs. per yard, and 
be 1 inch in depth; that the whole weight at the sections should be 
674 lbs. per yard; the thickness of the middle rib, -85 inch ; depth of 
bottom web, 1-66 inch; and breadth of ditto, 13 inch; that the deflec- 
tion of such a rail with 3 tons, would be -064 inch. 

For bearings of less width, he did not reduce the weight or size of 
the head, but kept it at the same section, decreasing the whole 

weight and depth of the rail: thus, for a weight of 7 tons, with a 3- 
feet bearing, the whole weight was 51-4 lbs., the whole depth 43 
inches, depth of bottom web 1 inch, breadth 1-25 inch, thickness of 
middle rib -6 inch, deflection with 3 tons was -024 inch. 

Notwithstanding that Professor Barlow expressed a strong opinion 
in favor of the single-flanched rail over the double,—that he could 
see no advantage the latter possessed to compensate for its actual and 
obvious defects, that he considered it inferior in strength and conveni- 
ence in fixing, and that the advantage it was supposed to possess, 
namely, that it might be turned when the upper table was worn 
down, was impracticable, and that he saw no advantage in the broad 
bearing,—still the double-headed rail, in practice, has almost entirely 

superseded the single one: whether the adoption of the double one 
arises from affording greater convenience to the rail layer, and facili- 
ties for keying it, and the advantage of having the power of reversing 
it, and selecting the best side, or from the manifest advantage of a 
broad bearing to the rail,—this form is now generally preferred. 
The Liverpool and Manchester Railway Company has of recent 

years adopted a double parallel rail of a peculiar section ; not admit- 
ling, however, of the power of turning it. ‘The object to be attained 
in adopting this shape, is stated to be, that by having the part of the 
rail upon which the flanch of the wheel acts, of the same outline as 
the flanch itself, greater strength is given to the rail, while the other 
edge of the rail is lightened. These rails have been laid down at 60 
and 75 lbs. per yard. 

The more common and useful form of a donble parallel rail, is 
when the segmental outline is the same at top and bottom: for although 
it cannot be denied that the weight of the bottom flanch does not add 

i 
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proportionably to the strength of the rail, nor even that the power of 
turning it is at all times practicable,—yet there cannot be any doubt 
that this form, for railways constructed on separate blocks aud sleep- 
ers, presents many advantages ; and besides, as the cost is nearly the 
same for a rail with the top and bottom flanches alike, with that where 
the bottom web is somewhat lighter, no hesitation can exist in prefer- 
ring the former, however much theoretical deductions may mystify 
the subject. 

A double parallel rail weighing 75 lbs. per yard, has been laid down 
on the London and Birmingham, Eastern Counties, South Eastern, 
Edinburgh and Glasgow, and many other railways. The whole depth 
is 5 inches, the top and base are the same sections, 2-5 inches, the 
thickness of middle rib is about -75 of an inch, or less. 

A double parallel rail has been used upon the Grand Junction and 
other railways, weighing 62 ibs. per yard; whole depth, 4-5 inches, 
A double parallel rail, about 65 lbs. per yard, of which the whole 

depth is about 4-5 inches, has been laid down on some parts of the 
London and Birmingham railway. 
A 75 |b. rail was laid down on the Edinburgh and Glasgow railway. 

The inner side of the chair being curved, admits of ample space for 
the key to wedge the rail firmly. 

The rail and chair which are now laying down on the North Brit. 
ish railway are about 70 Ibs. per yard, in 12 and 16 feetlengths. ‘The 
top and base are different sections, probably adopted with a view of 
saving in the weight, but presenting no corresponding advantages. 
The keys or wedges are made of oak, and are small in size. 

It seems generally agreed, that the bearing surface for the wheels 
to run upon, without being too heavy, or so narrow as in an addl- 
tional degree to wear the. wheels, should be about 23 inches; and 
hence this size of a head is generally adopted for public railways. 
Although, both theoretically and practically, it has been assumed, by 
Messrs. N. Wood, Barlow, and E. Wood, that the strongest form of 
rail is that of which, with sufficient depth for rigidity, the base does 
not contain too great a quantity of material,—and though Mr. Barlow 
has given a formula for calculating the section of greatest strength,— 
still the great object that the public are interested in, is the best form 
of rail for safety; and of which, while it has suflicient strength to beat 
upon it heavy loads in motion, the bearers should not be too far apart, 
to increase in the least degree the amount of either vertical or lateral 
deflection. When a rail possesses these advantages, its exact sliape 
on mathematical principles is of less importance than its convenience 
of being easily fixed, and quickly shifted. Hence, while tie single 
parallel rail is decreasing in practical app lication, the double oue, 
from its convenience, is progressively extending. A kuowledge ot 
these facts is essentially necessary for every one engaged or connected 
with railways, whether he be a director or shareholder, whether an 

engineer or manager. With all the knowledge yet acquired, there Is 
ample e evidence of the uncert: tinty which still hangs around the sub- 
ject: and the great expense it has already cost some of the older com- 
panies in making alterations, shows that experience to them has been 
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dearly bought. For example, it has been shown that the Liv erpool 
and Manchester Railway Company has had several times to alter the 

rails on that line; to increase the weight from 35 lbs., the weight of 
the original rail, to 50 lbs., 65 Ibs., and 75 lbs., per yard, successively; 
while the London and Birmingham Railway Company, notwith- 

standing the advantages derived from Mr. Barlow’s able report, was 
obliged to reduce the width of the bearings or supports from 5 feet to 

} feet 9 inches, and to increase the weight of the rails from 64 |bs. to 

75 lbs. On other railways equally expensive alterations have been 
made. ‘There is every probability, theretore, that,so long as that plan 

of railway construction continues, whatever may be the first cost to 

railway companies, a still greater weight must be given to the rails, 

and a still farther reduction of the width of the bearers must take 
place, in order to adapt the stability to increased rapidity of traction. 

It may be observed that the ri tils have gradu: illy been increased in 

strength since steam power was introduced; the bars are usually made 
in 12, 15, and 16 feet lengths, with square or butt ends, and are laid 
end to end, the earlier complex coutrivances to secure the joints being 
all dispensed with, and the half-lap joints now rarely used. About 
4. of an inch, at least, should be left between the ends for expansion; 

ior it has been ascertained that a bar of 15 feet in length will expand 
about =. of an incl at 75° F. Some have, indeed, proposed to place 
a small piece of wood between the ends of rails, as the different ex- 
panding properties of wood and iron would fill the space, the wood 
expanding as the iron contracts; but such a plan is liable to objection 
trom the wood being likely to be shaken out, and the space being left 
vacant. There is no part of railway construction that requires more 
accuracy of fitting than the joints: the squareness of the ends, and 
the space allowed for expansion, cannot be too carefully regulated. 
Instead of that, how often are seen spaces at the joints of different 
widths, and the ends of the bars in juxtaposition, without parallelism 
and uniformity of level; thus increasing the amount of friction, add- 
ing to the jolting and rocking motion, and to the risk of the wheels of 
carriages s being thrown off the rails. Civ. Eng. & Are. Jour. 

MECHANICS, PHYSICS, AND CHEMISTRY. 

Report of Trial of the Revenue Steamers “Spencer” and “McLane.” 

By Avex. V. Fraser, Capt. U.S. Rev. Marine. 

With two Copper-plates. 

To the Hon. Ronerr J. WALKER, 

Secretary of the Treasury. 

In obedience to your order of the 7th ultimo, directing me to 
inake a trial of the relative speed of the iron revenue steamers 

Spencer and McLane, in the waters of Long Island Sound, I repaired 
to New York on the 11th and obtained an interview with Commodore 
Perry, who (with the Engineer-in-chief of the Navy, Mr. Haswell, 

You. XII, 3ap Sertes.—No. 3.—Sertemser, 1546. 15 
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ind the principal Engineer, Mr. Copeland,) had been directed by the 
honorable Secretary of the Navy to attend and witness the experi- 
ments, agreeably to the invitation of this department. Arrangements 
vere likewise made that Captain Loper, proprietor of the Propeller, 
ind Messrs. Lighthall and Coney, engineers, should be present, 

Mr. Copeland being abseut from the city, and not having received 
his orders, the trial was deferred two days in anticipation of his re- 
turn. 

On the 13th, Mr. Copeland, not having returned, I proceeded with 

the other gentlemen to New London, and was engaged during the 
14th in making the requisite preliminary arrangements. Great care 
was taken to trim both vessels as much alike as possible. The coal 
‘o be used was the best quality, anthracite, from the same mines, 
‘Beaver Meadow.) 
Taking into consideration the very defective model of these vessels, 

ind that the engines Were coustructed for, and particularly adapted 
o, Hunter’s submerged wheel, rendering it necessary to use cog whiee| 

geurilig, no proper estimate of the speed attainable by the side wheel 
or propeller, can be arrived at. Still their relative value in speed and 
consumption of fuel may be very satisfactorily determined. It must 
be borne in mind that the diameter of the propeller, and consequeutly 
its effective power, is limited by the draft of water, in order to keep 
it entirely. submerged, and at the same time above the line of the keel, 

while the diameter of the side wheel may be increased by raising the 
shaft, thereby increasing the speed. 

In the McLane, however, the diameter of the wheels is as great as 
desirable for sea service. 

Both vessels, as exhibited in the annexed drawings, (plates 1 and 2) 
are precisely similar in model and dimensions, and each is furnished 
with two high-pressure horizontal engines: diameter of cylinder 24, 
and length of stroke 36 inches. 
A sketch of the half cross section of the vessels is hereunto append- 

ed, (plate 3 fig. 2) which will clearly exhibit to practical men, that speed 
under steam, or stabi.ity under canvas, are unattainable objects. Plans 
of the propellers and mode of gearing, are likewise given. 

Each vessel is furnished with a single boiler, having 1450 feet fire 
surface. The Spencer is furnished with two of Loper’s propellers, 
one projecting from each quarter, and the McLane with side wheels, 
having 14 buckets each, All the dimensions of the propellers and 
wheels are hereafier given, and the draft of water, dip of buckets, 
&c. are exhibited in tabular form, with each day’s trial. The buckets 
of the side wheels were, at the suggestion of Messrs. Haswell and Co- 
ney, moved eight inches towards the centre, before making the tria! 
on the hast day. 

The Spencer is furnished with three masts, and the McLane with 
‘wo. ‘The resistance offered however, by the spars when steaming 
head to, or before the wind, is the same in both vessels, as the yards 
are carried on the foremasts only, and the dimensions are the same on 
yoard of each. 
Cominodore Perry informed me, that the engineers and himself had 
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been instructed by the honorable Secretary of the Navy, merely to 
witness the experiments, and take notes of the proc eedings, ‘ 

Feeling desirous myself, that every Opportunity should be afforded 
to a fair and strictly impartial investigation of the subject, I stated to 
those gentlemen, that as the experiments were deemed of great 

importanee, not only to the Government, but to the commercial 

community, and that as this was the first opportunity whieh had 
ever offered in this country to test the relative value of the sick 

wheel and propeller, on board of vessels similar in model of hull, de 
scription of machinery, power, &c., I should solicit, and expect to re- 

ceive the benefit of their experience and advice, while conducting the 
experine nts, giv ing them the assurance that all their su: gge stious should 

be carried into execution. 

It will be perceived by reference to the drawings, (plates 2 and 3, 

that the relative revolutions of the engines and wheels of the MeLane. 

are as 1 of the former to -6528, while the relative revolutions of 

the engines and propellers of the Spencer are as 1 to 1:25. The 
greatest care Was exercised in weighing the coal, and the pressure ot! 

steam, revolutions, times, &c., were caretully noted every fifteen min- 

utes, 
The distances, set, and velocity of the tides, are given upon the 

authority of the superintendent of the coast survey, and the time 
of slack water, noted in each day’s work. 

The Engineer-in-chicf of the Navy, having been present by direc- 
tion of the Secretary, it is presumed that a report embracing all the 

elements and results of the trial will be made by him. Making no 
pretensions to a scientific acquaintance with the subject myself, I have 
consequently coufined my report to a simple statement of facts and 
have given, in tabular form, the points passed, times, distances, revo- 
lutions of engines, and of wheels, consumption of fuel, tides, &c., as 
data, from which persons interested in the subject may make thei 
own calculations, and determine the results. 

The trial on the first day, from New London to Falkner’s Island, 
and returning, was under, as nearly as pi ssible, a uniform pressure oj 
steam, and the safety valve was loaded with 45 pounds to the square 
inch. On the second di iy, the trial was made by confining the num- 
ber of revolutions of the engines as nearly as possible to thirt ty-five, 
and returning under twenty-two and one -half Ibs. pressure of steam. 

Ou the third day,as before mentioned, the buckets of the side 
wheels were moved eight inches towards the centre, increasing the 
revolutions under the same pressure, in order to ascertain whethe: 
the increased speed attained was commensurate with the increased 
consumption of fuel, and at the same time to ascertain what distance 
each vessel could be propell ‘led with 2,000 pounds of coal. This por- 

tion of the trial was quite interesting. The second propeller of the 
Spencer di 1 not stop until the steam gange exhibited a pressure of but 
two pounds. 

On the first day a strong gale prevailed from the westward, witha 
turbulent head sea, reducing all the sailing vessels in sight which were 
working to windward to double reefs, and the great differences ex- 
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hibited in consumption of fuel, and speed, between the passage from, 
and returning to, the light boat, were doubtless produced by the re- 
sistance offered by the wheel-houses of the McLane, when steaming 
head to the wind, and the assistance afforded when betore it, as wel| 
as the ineflicient operation of wheels of so smal! diaineter in a sea way 
while the propeller being submerged was exercising the same etlort 
at all times, and under all circumstances. 

A trial of the sailing qualities was not deemed important, for expe- 
rience had hitherto shown that, by the wind, this model has neithe; 
speed nor stability. 

I have the honor to be very respectfully, your ob’t servant, 
Avex. V. Fraser, 

Capl. U.S. Rev. Marine. 
Treasury Deparrment, May 12, 1846. 

Orrice or Tugz Coast Survey, 
Washington, April 30, 1846. 

Capt. A. V. Fraser, Revenue Bureau. 

Sir:—l have the honor to transmit a table of distances as required 
by the letter of the Secretary of the Treasury, of April 28, stated in 
nautical miles ace ording to the tenor of the letter:— 

Nautical miles. 
Central wharf, New London, to j mile east of Fort Trumbull, , 

} mile east of Fort Trumbull to 4 mile east of New London 
light-house, l 

4 mile east of New London light-house, round Goshen reef to 
light-boat on Bartlett’s reef, 

4 mile east of New London light- house close south of buoy to 
light-boat on Bartlett’s reef, 

From light-boat to range of Say brook light-house and beacon 
on bar, and 3 miles distant from light-house, 7} 

From last + to another where Killingsworth Church bears 
N. E. 3 N., distant 4 miles, 12 

From same point to another, F alkner’s Island bearing west, 
and Killingsworth Church bearing north by east, 11 

From light-boat on Bartlett’s reef to Falkner’s Island light, 24 
Average velocity of flood and ebb between New 

London and light boat, 2 miles per hour 
Do. do.  Light-boat and Saybrook bar, 2 és “ 
Do. do. Saybrook bar and Falkner’s Island, 2 “6 “ 

Yours respectfully, A. D. Bacuer, 
Sup’t Coast Survey 
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Journal of the U. S. Revenue Steamer Spencer.—Third day, April 17, 1846.—On 

this trial raised the steam to 45 lbs. pressure, then filled the furnaces and weighed 

nt 2.000 Ibs. of coal, with a view to ascertain the distance each vessel would be 

propelled with that amount of fuel. Draft of water aft 9 feet 6} inches. Draft 

forward 9 feet 3 inches. (Distance run 23°95 miles.) 
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ALEXANDER V. FRASER, 
Capt. U.S. Revenue Marine. 

[ certify that the above steam journal is correct. 
JACOB F. WILSON, Chief Engineer U.S. Rev. Marine, 
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Journal of the U.S. Revenue Steamer McLane. —First day, April 15, 1846.—From 
New London li ht- house to Falkner’s Island light-house ; keeping up, as much 
as possible, a uniform pressure of ste om. 
full open. 

Face 5, 11 X 10 inches. 
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Journal of U.S. Revenue Steamer McLane.—Second day, April 16, 1846.—F rom 

New London to Saybrook light-house, (Distance 10.83 miles.) limitins the rev- 

olutions of the engines to 35 per minute. 

Forward 9 feet 3 inches. 9 feet 9 inches. 
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Journal of U. S. Revenue Steamer MeLane.—Third day, April 17, 1846.—On ¢h 

trial raised the steam to 45 Ibs. pressure, then filled the furnaces and weighe 

out 2,000 Ibs. of coal, with a view to ascertain the distance each vesse! would }y 

propelled with that amount of fuel. 
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W. A. HOWARD, 
Capt. U.S. Revenue Marin 

[ certify that the above steam journal! is correct. 
JAMES WRIGHT, 

Chief Engineer U. S. Rerenve Marine. 
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Having thus presented all the data connected with these experi- 
ments, I have, with permission, appended the reports of Commodore 
Perry and the Engineer-in-chief, Mr. Haswell, with the calculations 

made and the deductions drawn from said data by the last named gen- 
tleman. 

I have the honor to be, very respectfully, 
Your obedient servant, 

ALEXANDER V. FRAsER, 
Cuplain U.S. Revenue Marine. 

Hon. R. J. WALKER, 
Secretary of the Treasury. 

Wasuineron, May 18th, 1846, 

Sir :—1n the execution of instructions contained in your letters of 
che 6th ultimo, the undersigned proceeded to New London, Conn., 

for the purpose of witnessing some experiments that were to be made 
by order of the Treasury Department, with the Revenue Steamers 
“Spencer” and “McLane,” the former fitted with two of Loper’s pro- 
pellers, (screw,) the latter with the ordinary side wheels, 

Upon our arrival at that place, we were met by Capt. A. V. Fraser, 
temporarily in command of the “Spencer,’’ under whose directions 
the experiments were to be made—and also by Capt. Wm. A. How- 
ard, in command of the « McLane,’’? who, in conjunction with the 
former, afforded us every practicable facility in the prosecution of the 
object of our attendance. 

The necessary preliminary arrangements being made, and the two 
vessels having been brought to a similar draft of water,and provided 
with similar fuel, (anthracite,) it was decided that the trials made 
should be to determine the following points: 

1. The relative speed of the vessels, and consumption of fuel, with 
equal pressures of steam, when running under various circumstances 
of wind and weather. 

2. The same points as above, the engines of the “Spencer’’ being 
reduced in speed to assimilate, as far as practicable in power, to those 
of the “McLane.’’ 

3. The same points, with the pressures of steam reduced one-half. 
1. The etfect of the consumption of an equal quautity of fuel (2,000 

ibs.) with similar initial pressures. 
The elements for a comparison of the two vessels, regarding their 

form, &c., are as follows :— 
Their hulls, engines and boilers, were constructed from duplicate 

drawings. One vessel had three, and the other two masts, adapted 
for equal surfaces of canvas. ‘This difference of rig, however, could 
not in the least have influenced the results of the trials; and especially 
so, as the vessels were not tried under canvas. ‘The instruments of 
cutting off the steam differed in some degree, that of the “Spencer’’ 
being a slide valve, and that of the “McLane” a puppet. In the 
spaces between the grate-bars, there was also a variance, those of the 
“Spencer”? being the greatest, and consequently effecting a greater 
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waste of fuel. The gearing of the engines, propellers and wheels, was 5x 
similar in its character, (cogged wheels,) the only mechanical differ- aa 
ence, being that necessarily due to the peculiar means of propulsion. mini 

The bottoms of the vessels, and the engines and boilers, were, as far per 

as our observation extended, aided with the information received res- upol 
pecting them, in equally good order, 

Respecting the proportions of the different propellers, it was clearly 
shown that they were of sutlicient diameter and surface for the 
purpose intended. There was a point, however, conuected with 
their application, which in our opinion materially interfered with 

the speeds of the vessels, arising from the relative speeds of the en- 
gines, and each of their attached propellers. Had the engines been 
geared so as to have worked faster with equal pressures, there would 
have been a material increase of power, (as the boilers of the vessels 

were capable of supplying a greater quantity of steam than that they T 
were restricted to in these trials.) Had this disadvantage been simi- ind 
lar, it would alone have effected the rate of speed ; but as it occurred, hi 
the engines of the “McLane”? were geared so as to preclude the at- It 

tainment of a power with similar pressure equal to that of the “Spen- Re 
cer.’ ‘The effect of this, however, is duly considered in determining D 
the results given in statement C, which was prepared by Charles H. 
Haswell; as a substitute for which, M. C. Perry submits statement D, 
while to those marked A and B, we refer you for details of the intor- 
mation on various points indicated in your letters, 

Very respectfully, your obedient servants, Ty 
M. C. Perry, 

Cuas. H. Haswext, porn 
Lng r-in-Chief U. S.N. 

Commodore Cuar.tes Morris, S, 
Chief of Bureau of Construction, &c., Washington, D. C. warn 

[A.] : hac! 

Dimensions oF VEssEts, EnGIneEs, Propetiers, &c., &c. iW 

Vessels.—(lron.) 

Length between perpendiculars, - 143 feet. 
Beam at knuckle, - - Is} « 

Beam at water line, - . 92 

Depth of Hold, - — 1l * 10in, dais 
Displacement at joad line, - - 460 tons. \vers 
Area of immersed section, - 166 feet. him 

Engines. offs 

Two, non-condensing. rey 

Cylinders, 24 inches diameter, by 3 feet stroke of piston. 
Steam, cué off at half stroke. 
One boiler, containing 1,450 square feet of heating suriace, whi 
Combustion—Anthracite coal aided with a blast. t Est 

Power. ee 

The horses power of the engines is estimated by the formula. 
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~ 33,000 
minute. P, mean effective pressure upon cylinder piston in pounds, 
per square inch; and //; the friction of the engines, equal { of pressure 
upon Steam gauge, 

where S represents velocity of piston in feet per 

“Snencer.” 

Two serew propellers, 8 feet in diameter, having four blades each. 

vith an area of 113 square feet on each side. 

Angle of blades at hub, from plane of axis, 30°—at edge of blad 
4°. 

Revolutions of propellers, 14 for each revolution of engines. 
Draft of water, 9 feet S inches. 

“ Me Lane.’ 

Two side wheels, 16 feet 5 inches in diameter in trials 1, 2, 3and 4, 
ind 15 feet 1 inch in trials 5 and 6; 14 buckets in each wheel, 10 

hes by 5 feet 11 inches each. 
Immersed area of buckets in each wheel, 24 square feet. 
Revolutions of wheels, 65 for each 100 of engines. 

Dratt of water, 9 feet 84 inches. 

Elements of Comparison of the various Trials. 

The distances given are in nautical miles, and were furnished from 
office of the U. S. Coast survey, from bearings taken of several 

>. 

Trials 1 and 2. 

lous circumstances of wind and weather. 
Run.—From New London harbor to Faikner’s Island light. and 

ck io New London light. 
Wind and Weather.—Wind N. W. by W. 
QYut.—Strong gales, with a turbulent head sea. 

Speed and consumption of fuel, with equal pressures, and under 

; 

/n.—Fresh gales with a turbulent sea. 

pressure of steam in pounds, per 
» inch, 

rage revolutions of engines per minute, 
-ol runaing, in hours and minutes, 

Nstance run through the water in miles, the, 
lect of the tide t (2 knots) being estimated.,! 

wed in miles per hour, | 
onsumption of fuel in pounds per hour, 

t enzines In horses, 

» Spencer was not used, the effect oi 
Ven 18 in accorcance wilh it 

eut off of the starboard engine of 
estimated, and the consumption of lg 

e office of the Coast survey. 

» Sertes.—No. 6.—SEPTEMBER, ID46 
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Trials 3 and 4. 

Out.—Speed and consumption of fuel, the pressure of steam in the 
“Spencer” being reduced, in order to assimilate the power of the en- 
gines to those of the “McLane.” 

In.—Speed and consumption of fuel, the pressure of steam in both 
vessels being equally reduced to 22-5 Ibs. per square inch. 
Run.—From New London light to a point off Saybrook light, and 

back to place of starting. 
Wind and Weather.—Light airs from the south with smooth sea, 

Steam.—The throttles of the *Spencer’s’’ engines were occasionally 
closed, to reduce the revolutions in the run ow. The eflect of this js 

fully estimated, as the revolutions of the engines of this vessel were 
ascertained at such pressures as were necessary to determine it 

our. IN 

Spencer Wi ¢ Spe lel 

Average pressure of steam per square inch, | 
in pounds, 39° 47° 23° =| «(225 

Average revolutions of engines per minute, | 35° | 29°6 S35. | 2 
Time of running, in hours and minutes, ih.46 | th.3l 2h.7 ’h.10 
Distance run through the water, in miles, 11°25 10°33 8 |; 04 
Speed, in miles, per hour, 6°36 678 462 4°34 
Consumption of fuel, in pounds, per hour, 360 990 5838 172 
Power of engines, in horses, 150 | 155 76 «| 52 

Trials 5 and 6.* 

Out.—Speed and duration of operation with similar quantities ot 
tuel—2,000 pounds of coal being allowed to each vessel. 

In.—Speed and consumption of fuel under equal pressures and va- 
rious circumstances of wind and weather. 
Run.—From New London to a point off Saybrook light, when the 

engines of each vessel stopped for want of fuel. Returning, from off 
Falkner’s Island to the light-boat on Bartlett’s reef. 

Wind and Weather.—Light breezes from the 8S. W. and smooth 
sea, 

| OUT. IN. 

| Spencer. McLane. Spencer. | MeLan 

‘Average pressure of steam, in pounds, per Valve loaded at 
|, Square inch, ' 45 Ibs. 44° } 48° 
‘Average revolutions of engines per minute, — _ 45° | 4 
Time of running, in hours and minutes, J 3h.46) §J 3h.29, 2h.45 2h.48 
Distance run throug! the water.in miles, 23° 22°7 19°8 19°8 
‘Speed, in miles, per hour, a 74 7°07 
‘Consumption of fuel, in pounds, per hour, t | t 925 1250 
‘Power ol engines, in horses, ee 290 | 216 

* In these trials the wheels of the “McLane” were reduced in diameter 16 inches 
4 In this trial, the distances run and the times of running (equal distances) were very nearly 

alike, the difference being inappreciable. One of the engines of (he “Spencer” continued work 
ing for several minutes after all the others had stopped, which increased the time of running 0! 
that vessel beyond the other. 

t While coul lasted 950 Ibs 
1 Wh le coal lasted 850 Ibs. 
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[C.] 
Results of the Comparisons deduced from the preceding Elements. 

In these, the consumption of fuel is not considered, for reasons which 
will appear obvious when presented. 

1. The boilers and engines being identical in capacities, the amoun 
of steam used in the engines is an exact measure of the expenditure 

of each means of propulsion, which amount is estimated in tlie cal- 

culations of power here given. 
2, The steam required was so much below the actual capacities of 

the boilers to furnish it, and so nearly alike in its quantities, that a 

hurried combustion of the fuel was unnecessary. Hence the waste 
consequent upon rapid combustion was not only not incurred in eithes 
vessel, but was not incurred by either means of propulsion at the risk 
fits economy compared with the other. 
3. The omission of this element sets aside the effects of the differ- 

ence in the grate-bars, and of any difference in firing by different in- 
dividuals. 

The computation, then, of the powers of the engines, is considered 
afair and proper exponent of the cost of propulsion ; while the cubes 
of the speeds are taken as the measures of the effects produced, which 
elements, (those of power and effect) being reduced for each trial, the 
following deductions are furnished : 

1. 

Power,186 = 1-00 effect 5-43 2-21 1:00 2-21 1°52 
then —— sa 

MeLane. “ 129= -69 “ 4:143<1-00 69 100 1-00 

Showing that, in this trial, the application in the Spencer was 1°52 to 1 
more eflicient than that in the McLane. 

Re 

Spencer. Power, 192=1-00 effect 6-483 =1-5 100 1:5 1:14 
; then —— xX — = —— 

McLane. “ 147= ‘76 © 5-675=1-0 ‘76 1:0 1-00 

Showing that, in this trial, the application in the Spencer was 1-14 to 
| more efficient than that in the McLane. 

K 

Spencer. Power, 1-50= -96 effect 6-365 =1-00 » ‘96 1:00 1-00 
MeLane. “ 1-55=1-00 “© 6-783=1-21  °" [90 * Pol ™ me 

Siowing that, in this trial, the application in the McLane was 1:16 to 
| more eilicient than that in the Spencer. 

4. 

Spencer. Power, 76==1.00 effect 4:623 = ]-2 1:00 
then —~— x \IeLane. “ 52= 6S “ 4-343 —1-0 68 

iowing that in this trial, the application in the McLane was 1 to ‘82 
efficient than that in the Speucer. 
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5. 

Spencer. Distance run, 23-0 miles, effect 23° = 1-04 1:04 t 
oe eb 

McLane. a “ 327 « “ 22-75 == 1-00 1-00 

Showing that, in this trial, the application in the Spencer was 1-04 
1 more eflicient than that in the McLane. 

6. 

Spencer. Power, 220=1-00 effect 7-27 =1-05 100 1:05) 1-6 
oe ee then — x — = 

MeLane. « 216=— 98 * FO74=1-00 ‘98 * 100 14 

Showing that in this trial the application in the Spencer was 1-03 to 
more eflicient than that in the MeLane. 

(D.} 

Having stated, in the foregoing papers all the particulars conn 
with the experimental trials of the steamers McLane and Spencer, | 

find, in passing them in review, a difliculty in forming any defi 
conclusions upon the subjects under inquiry. 

Notwithstanding the care with which the trials were made und 
the skilful management of Captains Fraser and Howard, very 
of a satisfactory character was elicited. On the contrary, the res 

tended rather to confuse than to elucidate: certainly they furnished n 
criterion by which to determine the relative properties of t 
peller and the side wheels, and the causes may, in my judgm 

justly aseribed to the defective form of the bottoms of the vess 

It may be assumed by some, that as the models and dimensions ot ( 
the two vessels were precisely alike, and the steam force exe: 
their respective propeiling power was the same, the results ovgh/ | 

be conclusive of the superiority of the propeller—but such is not) 
opinion, 

Captains Fraser and Howard both aflirmed, and I give much w p 
to their professional opinions, that neither vessel would stand up| : 

der canvas, that they would not stay under ordinary cireumst ul ss 

and it was difiicutt to wear them within any reasonable space, o : 

keep them tothe wind in heavy weather—that in fresh breezes, o : 
wind, the lee wheel of the MeLane would be immersed almost t 
axis: in a word, that they were unmanageable at sea, and in their . 

lief would be unsafe if thrown upona lee shore ina heavy gale, ev 
if assisted by steam power. F 

It is plain, therefore, that no application, whether of steam powe: : 
or sails, or both combined, to vessels of such unusual model, « : 
by possibility produce any satisfactory resuits, illustrative of the gu 
tion of relative merits of the two modes of propulsion : and this opi . 
ion is strengthened by the fact, that on the occasion of their first day i 
of trial in the Sound, when there was a streng double-reet topsai + 
breeze from the northward and westward, they were so slow tn th 
movements, that all agreed that any fair seé/ing vessel would has 
worked from New London to Falkner’s Island, and made the re 
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back, in a less space of time than was occupied by the fastest of the 
two steamers in accomplishing it. 

Respectfully submitted, 
M. C. Perry. 

Explanation of Plates. 

searing on board the Revenue Steamer “Spencer,” with 

rine and propeller, 1 to 1°25. 

ide wheels) on board the U. 8. Revenue Steamer 

1.—Wheel, with wooden teeth, on upper shaft 7 feet diameter, 16 inches 
> tecth. 

inion on engine shaft. 4 feet 6inches diameter, 16 inches face. 47 teeth. | 
The wheels aretormed otf two wheels, each 8 inches wide. placed together 

with the teeth otl-set, to prevent any back-laushor jar. a, deck; b, water 
line: c. keel: 7, engine frame. 

Fig. 2.—Length between perpendiculars, 143 feet. e, water line McLane. f. 
water line Spencer. 

lrea of Cross Section.—Spencer—166 square feet 
Me Lane—167 

On the Crystaline Fracture of Wrought-Iron, and the Causes of the 
same. By M. Ave. MALserc. 

Continued from page 124. 

In order to form a correct idea of the action of the rollers com 
pared with that of the hammer, relatively to the grain of iron, I mad 
the following experiment :—After having worked the iron in a pud. 
dling furnace, blooms about a foot square were placed one upon the 
other, and introduced in that position into the welding furnace, anc 
after being suflicieutly heated they were forged with a hammer of 
1000 Ibs. weight into a square bar, of between 5 and 6 inches in 

breadth. ‘This bar was afterwards replaced in the furnace, and we! 
rolled, 

Ou afterwards examining iron manufactured in this manner, it wa: 
found, on comparison with that produced by the preceding process, 
that it was not drawn so well, that its fracture was more granular, 

and that this texture extended sometimes over the whole sectiona! 
Surface. ‘This grain, however, was not coarse, but was fiue and o} 

rood quality, and of a nature to disappear on being again worked, as 
was convinced when forging the iron again. In some piaces in the 

bar, the different textures of the two blooms forming the bar could 
distinetly seen, the one being of a long fibrous texture, and ihe oine: 

granular. It would seem from this, that the first method was moreé 
udvautageous than the second, without reckoning another advantage, 

Which consists in this, that, immediately after the first roiling, the bar 
4 
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may be examined, and those of inferior quality placed on one sile 
together ; whilst, by the latter method, it is only after all the manutie 
ture is completed, and when nothing e!se remains to be done, that; 
notion can be formed of the results. It would, therefore, be nee 
sary, that all the pieces which are required to be of a very fibrous o; 
firm texture should be wrought by the rollers rather than the hammer; 
as, by the former, on the one hand, a more powertul pressure can by 
exerted than by the latter, and,on the other hand, the drawing out 

the grain being effected principally in a longitudinal direction, a mor 
fibrous texture can be obtained. 

With regard to the relative resistance which iron of a fibrous natu 
possesses, as compared with that of a granular character (the tw 

methods of manufacture above mentioned only being considered), | 
have found that the tenacity, absolute as well as relative, and also th 
limit of elasticity, were less in the granular than the fibrous textu 

The absolute resistance offered by the granular iron was from 68 
to 70 |bs., and the fibrous iron from 72 to 74 lbs., for every 25th of ar 
inch square, the thickness of the bars being 64 inches by 74 inches, 

As regards relative resistance, the granular is much inferior to th 
fibrous iron. ‘Thus, in order to break it upon the anvil, fibrous iro: 
required 18 or 20 blows of the hammer, whilst the granular iron ou 
required 10 or 12, or at the utmost 15 blows. 

The limit of elasticity was generally for the fibrous iron from 32 to 
34 lbs. for every 25th of an inch square, and even extended to 38 |bs.. 
whilst for the granular iron it stopped at 30 lbs. The progression o 
permanent extension, after the limit of elasticity has bt n exceeded, 
is not only less in the fibrous iron, but is also less regular in relation 
to the weight or force employed. I would also re aed that the tem 
perature at which the iron is rolled, and, above all, the degree of hea! 
at which it is passed through the two or three last grooves of the ro 
lers, has great influence upon the limit of elasticity. At a red heat, 
this limit may, for fibrous iron, be made to amount to 40 or 41 Ibs. for 
every 25th of an inch square. 

The following data of the difference between rolled and hammered 
iron were taken from experiments made upon the axles when th 
Rhine Railway was established. 

ist. Nine axles, which had been in use (six being made of ham- 
mered and three of rolled iron), were placed upon supports, and : 
monkey weighing 1112 lbs. was allowed to fall upon them from a 
height of 16 feet. Of the six made of hammered iron four wer 
broken and two bent, whilst those made of rolled iron were not inju 
ed in the least. 

2nd. Six new axles, five hammered and one rolled, were submitied 
to the same test. ‘Three of the five hammered axles were broken, 
and two bent, while the rolled axle was submitted to three blows o! 

the monkey without being at all affected. From these facts the con- 
clusion may be arrived at, that there exists a more intimate combina- 
tion of the molecular particles in axles of rolled iron than in ham- 
mered iron, and also that they possess greater tenacity, while these 

latter, on the other hand, possess greater rigidity. 
Ss 
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3rd. With regard to the hammered axles broken under the mon- 
key, whether new or old, they in general presented a more crystaline 
fracture than the rolled axles, and very frequently flaws and cracks 
were detected. 

ith. The observation has been already made that iron broken with 
a great weight presents a very different aspect to that broken by a 
small hammer; but we may add to this, that rolled iron will resist the 
blows for a length of time, and present a fibrous fracture, whilst the 

hammered iron presents a fine and somewhat steel-like grain, and 
reaks a long time betore the rolled iron. 

I will now proceed to the question as to the manner in which iron 
hat has acquired a fibrous texture by the first manufacture may be 
eteriorated by subsequent operations. 

Ithas been previously stated, that, when the welding heat is too 
it, the fibrous texture of the iron will be changed into a granular 

rystaline texture. ‘This transformation may be easily studied by 
elding two pieces together. I have frequently repeated the experi- 

ments which I will now describe, and have invariably observed the 
following results :— 

The fractures of two bars of iron, 2 feet in width, and 1§ inch in 
thickness, on being examined, presented an equaliy fibrous texture. 
Their extremities were then hammered at a high temperattire, until 
the thickness was reduced to ? inch, and afterwards brought to a very 
igh welding heat, and welded together by hand. After being left 
until quite cool, they were struck upon the edge of an anvil, at the 
welding point. This welding had been completely successful, and 
even at those points the iron was of a fibrous texture. On cutting 
hrougn the bar, at a distance of 2 inches from the welding, the tex- 
ture was still erystaline, but more especially at the edges. At a dis- 
ince of about 3 inches the iron was still less crystaline, and at 63 
iches the fibre of the iron was found not to have undergone any 

change. 

n other bars which were cut, the fibre of the iron was found per- 
fect nearer the welding point, and at not more than 4 or 5 inches 
therefrom; this arose probably from a less length of bar having been 
heated, 
The conelusion may therefore be drawn, that too high a welding 

heat will invariably render the iron crystaline ; but that, if two bars 
ire welded together, the welded parts will not retain the crystaline 
form, which arises from the erystaline particles being flattened by the 
blow of the hammer, and rendered fibrous. I will not be certain, 
however, whether the blows of the hammer, which ought only to act 
upon the welded parts, do not assist in the erystalization of the adja- 
ceut parts; but this is certain, that if the phenomena which present 
themselves on the erystalization of liquid bodies be taken into con- 
sideration, for instance, the fact that ice, even in still water, is not 
formed at 5° or S° below zero, but is formed on the slightest disturb- 
ance of the water, it is to be presumed that the shocks produced by 
the blows of the hammer upon iron heated to a high temperature, and 
‘inch, in that state, approacnes the point of fusion, may not be with- 

t 



: 
| 

, 
188 Mechanics, Physics, and Chemistry. 

out influence. At any rate a categorical answer to this question js 
hot absolutely egies for the ease in p int, and the fact may be 

cousidered to be cleariy demonstrated, that a strong white welding 

heat renders fibrous iron erystaline. I have convinced myself of thi: 
fact by a great number of experiments, even Without having recours 

to simultaneous welding, 

In these experiments it might be objected that the working of the 
iron produced the crysl iine texture; but I caused bars to be « 

Which had been worked from a red toa deep orange red, and 1 found 

that, in the parts worked, the iron fibre, although somewhat shortened, 

‘ 

and therefore scare iV perceptible, did not present any absolute alter. 

ation in the a parent arts. It is, however, different with regard to 

iron worked ata high temperature; the crystaline structure is pe 

ceptible in this case, a “and iu a greater degree than in a bar which wa 
simply heated. 

With regard to the resistance of that portion which became granu. 

lar by the application of a white heat, it appears, from my experi- 
ments, to present some analogy with that of the kinds of tron whic 

have remaimed granular from a previous treatment. It m iy be, how- 

ever, that a greater or less degree of white heat has some effect on the 

quality of ‘hen iron, Besides, the temperature at which one sort ot 
iron may be welded is not the same for other sorts. With severa 
kinds, this temperature was so high that the point of fusion was very 
near the welding point; but, in general, iron of this kind ts not fit fo: 
welding. 

Alter having thus convinced myself by experience that iron acquil 
ed a granular texture when heated toa very high te mperature, | mad 
experiments with regard to the manner in which it was ellected, as t 
whether certain results could not be obtained in working. 

In order to assure myself whether simple heating without hammer- 
ing would produce a change, I caused the bar No. 3, above mention- 
ed, which had been heated to a very high temperature in the welding 
furnace, to be cut into two portions; one of these portions was broug! 

to a red and the other to a white heat, but not to a welding heat: | 
had previously hammered portious of these two bars, and | repeat 
this operation upon the bars after being heated. In one of these por- 
tious (that which had been brought to a red heat) the fractures of th 

parts hammered in a cold and a hot state, were identical,-—both wer 
granular and erystaline ; the resistance offered when struck upon th 

edge of the anvil was also very considerable, both before and al 
heating, which had not been supposed from eee the fracture 
The color was the same in the other portion carried to a white heat, 

and it was not different trom the former either in the frac ture or resis 
tance. J] also caused the bar No. 4, which had beeu first heated in 
the welding furnace, and then earried in the same furnace to a mode 
rate welding heat, to be ent into two pieces, one of which was heated 

to a red and the other to a white heat. The results with both the 

portions were identical, after heating and under the hammer, as re- 
spects the fracture, the color, and the resistance. ‘The conclusion from 

I) ; 

ft 

ly 

' 
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this would seem to be, that re-heating iron to a heat less than full 
white heat has not any injurious influence upon the metal. 

In order to get a correct idea of the changes which the iron under- 
szoes When worked at a heat less than the welding hieat, I took a cer- 

tain number of bars, which I rolled out at a good red heat, and I re- 

marked that the ductility, and also the absolute resistance and limit 

of elasticity were thus augmented in the iron, which is in accordance 

with a well-known fact, viz :—that iron thus treated, when broken 
upon the edge of the anvil, presents less resistance, which is owing to 

in increase in density, and also to the fact that the iron, having thus 

lost part of its elasticity and tenacity, becomes of a more brittle and 
rigid nature. My experiments on this head were made upon bars 

from an inch to an inch and a half in thickness, and consequently the 
results were not, perhaps, very conclusive, for which reason I will not 
enter into the details; but, as some experiments have been made upon 

pieces of large dimeusions on the Rhine railway, I will mention some 
few which appear worthy of notice. 

A rolled axle, with forged pins and welded shoulder, was submit- 
ted to the action of the monkey, in such a manner that one of its spin- 
dies received the blow, the monkey falling from a height of 36 feet. 

The spindle was broken, and the axle bent and crushed, and the shoek 

was such that the other spindle was broken and thrown up a height 

of more than 12 yards. ‘The fracture in the spindles was grey, of a 
rather fine granular texture ; one of them, however, contained a layer 
of crystaline iron. 

i axle, consisting entirely of rolled iron, was hammered at one 
. while in a hot state, but so as to lose none of its strength. The 

monkey was allowed to fall upon it from a height of 16 feet, at a dis- 
tance of an inch and a halt trom the forged end. The rolled part of 

the axle was somewhat curved, but the wrought portion was scarcely 
l. ‘The axle was then hammered all over, and left in the open 

iirall night. ‘The next day, on being again submitted to the monkey, 
from a height of 16 teet, it broke in the middle, and bent very little. 

The fracture was found to consist of a erystaline granular texture, of 
iddling size and light color. 

li) these experimentsit will be observed, that the axles were broken 

by the fall of a heavy weigit, which is the reason that the faces of 

the fracture appeared more crystaline. If they had been broken by 
blows with a small hammer, this would not have been the case; at 
ieast | have never found, although | have made a great number of 
experiments on this head, that by hammering at a red heat (when 

the iron had not been submitted to any operation of a nature to dete- 

riorate it) the fibrons texture has disappeared. When, however, the 

rupture is effected by the monkey, the fibres of the iron, rendered 

lense and brittle, separate violently and instantaneously, and the frac- { 

ture acquires a granular aspect, but the fibre is nevertheless not de- 
stroyed. The drawing out of the iron into rods is a conclusive proof 

of this, and another experiment made on the Rhine railway furnishes 

further evidence of the fibre not being injured. 
I) order to ascertain whether roiled axles which are submitted to a 
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second welding heat and hammered by hand would thereby lose their 
tenacity, an axle was broken with small hammers in the part 
wrought. The fracture presented no alteration, but was, on the con- 

trary, remarkably fibrous and tenacious. — It is, therefore, evideut that 

this case is not precisely similar to the preceding ones, and yet the 
iron had been hammered at a welding heat. It may, theretore, be 

conciuded from this experiment, that when the hammering is not very 
violent, and the iron is not worked at a greater heat than red heat, it 
will not be rendered brittle, and this result 1 have always seen con- 
firmed in working large pieces. 

It now only remains to inquire how to avoid rendering iron brittle 
by hammering, and if that be not possible, how that defect may be 
made to disappear. Iron is always brittle in some degree, but ham- 
mer-forged iron is always denser and harder. When, however, the 
hammering is performed at a low welding heat, and when, on being 
re-heated, it is not raised above that temperature, the hammering will 
have but little influence in augmenting its brittleness. If, through 
necessity or negligence, iron has been worked at a low heat, the brit- 
tleness may be diminished by heating the iron to a dull red, and let- 
ting it cool slowly,as has been proved by Mr. Nasmyth’s experi- 
ments. It is not easy to determine whether by re-heating, the cohe- 
sion or tenacity of hammered iron is diminished in the same degree 
as rolled iron, for in neither can the action of the various intlueuces 
be distinguished, and a comparison is, consequently, impossible. Ac- 
cording to the experiments of M. Brix upon the resistance of rod- 
iron, the absolute resistance of the rods which had been reheated was 

never less than the resistance of the bar-iron from which they were 
drawn. My observations upon the re-heating of iron render it pro- 
bable that drawn iron is, in a slight degree, softer than before that 
operation. But, as in the latter case, the absolute resistance had some- 
what diminished, I have not yet had time to assure myself by direct 
proof, although the density had evidently augmented. 

It is very seldom vecessary to submit bar-iron which is to be ex- 
posed to various causes of rupture to cold hammering, and it is never 

indispensable.. Lond. Jour. of Arts. & Sci. 

Observations on the effect of using Steam expansively under different pres- 

sures, and when cut off at different points. 

TO THE COMMITTEE ON PUBLICATIONS OF THE JOURNAL OF THE FRANKLIN INSTITUTE. 

Gentlemen :—I was led to the following calculations respecting 
steam. by a notice published some time since in your work, of the 
operation of the Cornish engines. ‘The writer of that notice intimates, 
that the “duty,’”’ said to be performed by the engines, is greater 
than the calculated power, to be derived from the fuel, and thata new 

theory has been proposed to account for it, by the “momentum?” ot 

the percussion of the steam upon the piston. He states that in some 
of the engines the steam is let into the cylinder ata pressure of 45 lbs. 
to the inch, and * cut off”? at one fourteenth of the stroke. As Lcould 

fit 
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find no table showing the effect of the expansion of steam when car- 
ried so far, I prepared the following. 

| 

Steam let on | Effect produced by | Total effect of the Average effect 
during the expansion. Steam used throughout the 

| 
cylinder. 

Full Stroke. 0-000000 1-000000 1:000000 
do. | 0693151 ‘693151 ‘S46575 

do. | 1-09S616 O9S616 ‘699538 
do. 1-386303 386303 596575 

do. ‘609448 609448 “521889 

do. ‘T9ILT68 FIL7T6S 465294 

do. ‘945927 ‘945927 420846 

do. 079455 3079455 ‘384932 
do. 197233 3°197233 *355248 

do. -$02600 | 3°302600 ‘330260 

do. ‘397904 | 3397904 ‘308900 
do. 484919 ‘484919 290401 
do. ‘564958 ‘564958 °274227 

do. 639078 3:639078 "259219 
do. ‘TOSO64 3-708064 ‘247204 

do. 995751 3995751 *1Y9787 
do. 218896 4°2)8S896 ‘168755 

do. ‘912048 ‘912048 ‘098240 

do. 4:605200 ‘605200 056052 
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From the above table it appears that one per cent of a cylinder full 
of steam, if suffered to expand, will give au average pressure through. 
out the cylinder equal to 5-6 per cent of the pressure it exerted when 
entering the cylinder ; or that the same quantity of steam, if suffered 
to expand to 100 times its volume, will do 5-6 times as much work as 
if used, without expansion, through the whole stroke of the cylinder. 
And when cut off at 5+. of the stroke, as in the Cornish engives, the 
average pressure will be more than one fourth of whatit would have 
been, if fourteen times as much steam of the same pressure had heen 
used. This sufficiently explains the cause of the superiority of the 
“duty” performed by the Cornish engines over those in which expan- 
siou is not carried to so great an exteut; for it requires less water to 
be raised into steam to work expansively than would be required to 
work with steam of the same average pressure, and full cylinders. 
In the case of the Cornish engine the steam was used at 45 Ibs, pres- 
sure for #. of the stroke, giving an average pressure, agreeably to the 
table, of -259219 x 45 |bs.= 11.665 |bs., and to perform the same 
work, with the full stroke, would have required steam of at least this 
average pressure. Now to determine the quantity of water required. 
Dalton says that steam obeys the same law as the gases with respect 
to pressure, and they have expansive force inthe ratio in which they 
are compressed. ‘Then steam of double pressure should contain a 
double quantity of water. The published tables of the specific gravi- 
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ties of steam give an addition of weight of only about 87 per cent. to 
steam of double pressure, which would contradict Dalton’s position. 
Supposing, however, that Dalton’s law is correct, and that atmosphe- 
ric steam contains 253 grains of water to the cubic foot, then steain 
having the above pressure of 11-665 lbs. would contain 435 grains; 

and steam of 45 Ibs. pressure would contain 1012 grains of water Pe 
cubic foot. But, with this last, it requires but #1. of the quantity, 
‘fe? Sees, des grains to give the same average power, when used expa 

14 

sively, as the 435 grains on the full cylinder plan. The fuel required 
should be in proportion to the water to be ev aporate 1. Watt’s ex- 
periment with the open and closed boiler, each subjected for an equa 

time to an equal heat, showed that the same quantity of water had 
escaped, in steam, from the open boiler, as flew off from the clos 
one, upon opening the valve, at the end of the operation ; thus prov 
ing that equal weights of water require equal quantities of heat to 
raise them into steam, irrespective of pressure. On this principle, th 
the Cornish engine should require but 72, or about } of the fuel tha 
would have been required to work them on full steam, which very 
nearly corresponds with the “duty”? performed by the present Corn 
engines compared with that done by the engines formerly construct 
by Boiton & Watt in the same locality. 

Another principle comes in play, in working expansively, which. 
lost sight of when working with equal steam throughout the stroke— 
Viz : that matter in motion would never cease to move unless retard 

by external causes, and would require, to stop it,a power equal to its 
weight multiplied by its velocity. Now,in working expansively, 
steam is applied at a pressure suilicicnt to start the load at a certain 
velocity, to continue which, it is only necessary that the additiona 
quantities of power should equal the retarding forces of gravity, | 
tion, and resistance of air, until the commencement of the next stroke 

Now in the Cornish engine, where the steam is cut off at J, of 
stroke, the increments of power beyond that point, or that portion 
the power gained by expansion, amount to nearly 2-64 times the 

rect power of the steam applied,and which gave the original velo 
This velocity must therefore be continued until the gravity, friction 
and resistance of air, amount to 2-64 times the ore il por wer , app 

before cutting off the steam. The whole weight of the machinery and 
load thus operates, on the flywheel-principle, to continue the motio 
as the velocity given to them forms one of the factors of their momeu- 

tum, Which is counteracted only by the other factor, the gravity. 
It is thus readily seen that the weight of the load raised by an en 

gine working expansively, may exceed the average pressure of th 
steam on the piston, for it only requires the steam to be at a high ini- 

tial pressure, so as to give the necessary velocity, and of course mo- 
mentum, to the load at the commencement of the stroke ; it may then 
expand so as to bring down the average pressure and leave suflicie! 

power, to be derived from the momentum and the expansion, to carry 
forward the work. This reserved powe r will of course be applied 
in a decreasing progression, while the retarding powers woul: ee be cou- 
stant. It will be a useful exercise of the skill of soire of your mathe 
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matical friends to calculate how far the load may exceed the average 
pressure upon the piston. 

It appears from the table that the advantage to be derived from ex- 

pansion, increases with the expansion. It becomes therefore impor- 

tant to ascertain the extent to which it may be carried. I noticed 

that in the Cornish engine they use a “steam jacket’ to their cylinder 
to prevent condensation. This led me to inquire into the heat of the 
steam, and how it would be affected by its expansion. Will steam 

expand in a cylinder from any given pressure down to that of the 
atmosphere? Pressure or condensation of air produces heat, and the 
release of it from pressure, cold. If steain be affected in the same 

way, and you suffer it to expand to 100 times its bulk, will not its heat 
be divided by 100, and be reduced below the freezing point? The 

cut-off steam can take up no heat from the boiler, and its inherent 
heat is stated to be about 1212° divided into portions, sensible and 
latent, according to its pressure. As each: particle of steam must be 
supposed to contain an equal portion of heat, the heat must necessarily 
be divided with the expansion of the steam, Then if it contain but 
1212° and this be divided by the expansion, it is evident that before 
the steam can have expanded 40 times, its heat would be reduced be- 
low the freezing point, even if the latent heat all became sensible, un- 
less it could take up heat from the cylinder, which is not of a nature 
to conduct it with sufficient rapidity. That the heat is divided by the 
expansion, any one may satisfy himself by placing his hand in the 
steam issuing from a high pressure boiler. He will in the same way 
be convineed that steam is not frozen by expanding from 150 Ibs. to 
the pressure of the atmosphere. Now it is impossible that in this 
case it should take up from the atmosphere sulficient heat io prevent 
freezing, if the heat, originally in it, did not exceed 1212° as indicated 
by our books. To account for the phenomenon, I suppose we may 
assume that the heat in atmospheric steam is correctly stated at 1212°, 
of which 212° are sensible, and 1000° latent—a second volume of 
water, rising in the form of steam in the boiler, takes up an addition- 
al 1212° of heat, and now, the steam contains twice as much water, 
and twice as much heat, as atmospheric steam, shows 15 lbs. pressure 
by the mercurial gauge, and about 242° of heat by thermometer, the 
remaining 2182° being latent: and so, for each additional 15 lbs. of 

pressure, another volume of atmospheric steam would be compressed 
into the original space, a less portion of its heat, each time, becoming 
latent. On this theory, steam of 150 Ibs. pressure will contain 11 
times as much water as atmospheric steam, and 13332° of heat, while 
the thermometer would show but about 360°. And the temperature 
of such steam, when expanded to the atmosphere should be 88°. 
It would therefore rush into the air and immediatelyassume the form 
of water, which judging merely from the sensation is near the fact. 
The advantage of the “ steam jacket”’ therefore is obvious. It is also 
obvious, that steam of any pressure may be used, on the plan of ex- 
pansion, in a condensing engine, as the heat may always be reduced, 
by expansion, to the point at which it may be condensed. The follow- 

Vor. XII, 3ap Serres.—No. 3.—Sepremser, 1546. 17 
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ing calculations seem to show, that the most economical engine 
would be built upon this plan. 

Steam at 180 ibs. pressure, cut off at >, of the stroke, by the table 
will give an average pressure of 10 lbs, to the whole ey linder, and, by 
adding the vacuum and air pump, 10 lbs. more may readiiy be ob. 
tained. Such an engine would therefore give a power equal to two 
of Bolton & Watt’s, of the same size, worked with atmosplieric steam, 
Proceeding on the data, that equal quantities of water are to be eva. 
porated for each |b. pressure of steam, at the same expense of fuel, 
on both plans, we have two cylinders-full of atmospheric steam weigh. 
ing 253 grains per cubic foot on the Bolton & Watt pian, and only 
sey Of one cylinder-full of steam at 180 Ibs., weighing 3289 grains per 
cubic foot, in the other. The water to be evaporated to produce the 
same power in both will then compare as 253 to 37 °°, or, the Bolton 

& Watt engine will require 154 times as much water to be evapo- 
rated as the other, and fuel and boile ‘r in the same proportion. The 
180 Ibs. steam, by the theory, would contain 15626° of heat, which 
divided by the expansion, 100, would be reduced to 156°, while in 
the atmospheric steam there would be 1212°, or nearly 8 times as 
much. Of course the condenser, airpump, and condensing water, 
need only be {!, of what the two Bolton & Watt cylinders would 
reqnire for the condensing process. 

If Dalton be correct in the opinion that steam, like gas, has expan- 
sive power in proportion to its compression or density, we have data 
tocaiculate the maximum power of steam, Water is found to expand 
nearly 1800 times into steam of atmospheric pres soe or 15 Ibs. to the 
inch. Then, by compressing such steam to 5.55 of ils bulk, we 
should get it back into water, and multiply its elastic force in the same 
degree, 1800 x 15=27000 Ibs. per square inch, the maximem, * In 
following the same law of elastic power in proportion to density, we 
find, that each expansion of steam to twice its volume, in a steam 
cylinder, gives precisely the same increment of power to the piston, 
which must move each time double the distance. Thus the distances 
moved by the piston for each expansion, form the series 1, 2, 4,8, &e., 
and the increment of power for each distance is -693151 of the power 
applied before the steam is cut off. 

Yours, Erskine Hazarp. 
Philadeiphia, July 20th, 1846. 

an Address on Ventilation ; delivered by J. Tornper, Esq., F. R.S., 

Surgeon to the St. George’s and St. James’s General Dispensary, 

before the Institution of British Architects, June 8, 1846. 

Mr. Toynbee introduced the subject by stating that during the whole 
of his professional career he had almost consiantly been attached to 
public medical institutions ; and that he had slowly become aware oi 

* Steam thus compressed into water, would instantly give out all its heat, and 
prodcue a temperature, according to the theory, of 212° 3¢ 1800 + 1000" = 382600". 
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the existence of an enormous amount of disease in the human race, 
A large share of this disease was incurable wheu once produced; but 

he was ip a position to prove that much of it could be whelly pre- 
vented. He, therefore, felt thatit was the duty of medical men, while 
they devoted themselves to the cure and palliation of disease, also to 
exert themselves in behalf of preventive measures. In the pertorm- 
ance of this duty, he had investigated the sources of disease ; and he 
found that one of the most fertile was the wantof a due supply of au 

in dwellings and public buildings. In speaking on ~ Necessily for 
Ventilation, it was shown that 10 cubic feet of air, ora volume dou- 
ble the size of the person, is required for the sch of respiration 
and transpiration each minute. The circulation of the blood was de 
scribed as the process of « arbonization—respir: ation as the process o} 

decarbouization, in the 170,000,000 air cells, forming a surface 390 

times as large as that of the skin. In the process of transpiration, the 
so-called insensible perspiration was continually given off; which, to 

gether with the vapor expelled from the lungs, amounted to two fluid 
ounces every hour. Thus, 500 people in a church during two hour 
give off fifteen gallons of water into the air; which, if not carried 
away, saturates every thing in the building, after it has beeu breathed 
over and over again, in conjunction with the impurities it contains 
collected from each individual. The use of lamps, gas, and oil, was 
shown to deteriorate the air, and to add much moisture to it. The 
effects of neglect for carrying out plans for ventilation are shown in 
the production of three of the most formidable and frequent diseases 
which affect the human race—fever, secroful a, aud cousuinp tion. Nu 
merous facts were adduced in proof of this view; and the way in 

which these diseases were produced was pointed out. ‘Thus, it was 
shown that all those who were among the victims in the Black — 
of Calcutta, and did not perish from immediate suffocation, died, 
short time afterwards, of putrid fever. ‘The proportion of people yo 

ing of cousumption who follow in-door occupations is double that o| 
those who work out of doors ; and it increases as the space tor labo: 

is more contracted. Dr. Guy has shown that it is mate common i 
the upper parts of large est ablishments, as printing-| houses, &e., whet 

the airis most vitiated. The inhabitants of towns exposed to thx 
wind are much less liable to consumption than those which are wel 
protected and sheltered ; and the goitre afflicting the inhabitants oj 
the valleys of the Rhone is produced by a stagnation of air. Instances 
were cited of schools in which the mass of the children were scro/fu- 
lous, and to whom an increased diet, warmer clothing, &c., was not} 

productive of any benefit—and by the aid of proper plans of ventila- 
tion the disease disappeared entirely. The same result has taken 
place in the Zoological Gardens, Regent’s Park, since the new dens 
opened to the air have been in use. It was then shown that hitherto 

there had been a total absence of plans for the supply of pure air, in 
salaries quantity, to the abodes of human beings. ‘Towns are erect- 

ed in localities wholly unadapted for residences. They are construet- 

ed so as effectually to exclude the air, and often increase to so large 

size as to be rendered, from that cause alone, most unhealthy.—The 

e 
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last portion of the address was devoted to the consideration of the 

meaus to be adopted for securing an eflicient ventilation. The exam- 
ple set by nature ought to be followed; and the gentle changes pro- 

duced by the wind should be as much as possible imitated. The great 

principle is to admit into rooms and houses a large quantity of air at 
a moderate temperature (60° to 65°;) and that there should be an out. 
let for the vitiated air: the pure air to be admitted within 3 or 4 feet 

of the floor, and to be warmed by aid of the fire-place. The various 
plans for warming the fresh air were examined ; and their errors were 
iound to have been, that a small quantity was admitted through a 
narrow channel, and at a temperature much too high, so that its na- 
ture was deteriorated. ‘The subject of warming abodes was also al- 

luded to: and it was shown that, from the bad mode of construction 
of stoves and fire-places, and from improper materials being used, th 
smoke was not consumed, ventilation was rendered impossible, an 

the greater part of the heat was dispersed up the chimney. Mr, 
Toy nbee was hk appy to say that he had recently examined som 

plans about to be patented by a gentleman who had devoted a long 
life to the subject, aud brought to it great chemical and practica! 
knowledge—in which these evils would be remedied, and important 
advantages gained. In speaking of the means for insuring the egress 

of vitiated air, it was stated that, as ils temperature, on escaping from 
the mouth, is between 80° and 90°, it rises to the upper part of thy 
room—from which there should always be a meaus of escape. Dr. 
Arnott’s valve had been generally used for this purpose ; and thou- 
sands of people will be indebied to its use for their lives and health. [i 
it were the custom of this country to erect statues in memory of thos 
who, like Jenner, saved the lives of thousands of their fellow men, 
Dr. Arnott, in manifold ways, had earned for himself this distinction. 
A modification of Dr. Arnott’s chimney-valve, by Daw, a working 
man, was alluded to, and displayed,—having the advantage of alway 
remaining open, unless voluntarily closed. Various suggestions wer 
made, showing how plans of ventilation may be carried out ; and Mr. 
Toynbee concluded by appealing to the architects to adopt eilicie: 
plans in the construction of buildings—by doing which, they would 
confe r unbounded good upon the public, by the improvement of th 
public health. 

Dr. Buckland and R. A. Sianey, Esq., a member of the Health o: 
Towns Commission, offered some remarks on the ill effects arising 
trom badly ventilated apartments, and from the eflluvia escaping « 
of the gratings in the streets, which are connected with the sewers. 

Suggestions were oilered for ventilating the sewers by means of a gas 
light burning within lofty air shafts. 

Models were exhibited by Mr. Stedall, of his patent Scolecothi 
ventilator; adapted for the cure of smoky chimneys, and for the ad- 
mission of fresh air into the engine-rooms and other coufined parts ot 
vessels. Atheneum. 



197 

Indian Paper Manufactory. 

A paper, by Capt. Postans, ‘on an Indian pap r manufactory! was 

read before the Asiatic Society, June 6. It was observed, that in most 
cases, the superior skill and science of English manufacturers had very 
injuriously oper ited upon the processes employed by the natives, most 

of which had been thus driven from the field of competition. But, in 

instance, Captain Postans, ina journey through the Dekkan, found 

age or small town wholly oeenpied in the manufacture of paper, 
‘his place is near Rozah, and is named Kharguzpore, or paper-iown. 

It is of small extent—not exceeding fifty houses, all oceupied by 
r-makers. One of the head men of the place obligiugly conducted 

Postans through his establishment; and explained the whole 

process. The principle of the manufacture in nowise differs from the 
old European mode, with the modifications rendered expedient by th 
differenee of climate and material. The latter is the ordinary coars: 

hempen bagging used by the éringarri¢s, when torn to rags in their 
service. ‘These rags are cut into small pieces,and well washed in 

numerous tanks which surround the town,—the water of 

said to be peculiarly adapted tor the purpose. The tanks arealw 

quite surrounded by workmen, employed in washing, bleae 

drying the rags; which, in about twelve days. are converted 

white pulp, and then made up into balls weighing about 4 Ibs 

and as big as a man’s head. These balls are subsequently 
with water in a small tank; and then made into paper upon a frame. 
precisely as in the old European mode, except that the frame is mad 

of fine reeds instead of brass wire. A man and boy are employed i 
making the sheets; which are removed by a third workman, who firs 
presses them under large stones to expel the moisture, and the 

ters them against the walls of the manufactory to dry in th 
paper is afterwards covered with a gummy size, and polished by rub 

bing with smooth stones. Specimens of the paper produced both i: 

the rough and polished states, were laid upon the table; anda skete! 

showing the process of manufacture exhibited. Ibid. 

Observations on the more recent researches concerning the operations 

of the Blast Furnace in the manufacture of Iron. By Dr. J. L 

SMITH. 

The great difference existing between metallurgie operations of 
he present day, and those of a former period, is owing chiefly to the 
ameliorations produced by the application of the scieuce of chemistry 
to the modus operandi of the various changes taking place during th 

operations, from their commencement to their termination. 

Copper and some other metals are now made to assume forms in 
the chemist’s laboratory, that tormerly required great artistical skil 
for their production—the cliemist simply making use of such ageuts 
and forces as are at his command, and over which he has, by close 

17 



198 Mechanics, Physics, and Chemistry. 

analytical study, acquired perfect control. Our object at present, is 
only to advert to the chemical investigations more recently made on 
the manufacture of iron, treating of those changes that occur in thy 
ore, coal and flux that are thrown in at the mouth of the furnace, and 
in the air thrown in from below. For most that will be said on this 
subject, we are principally indebted to the recent interesting research- 
es of M. Ebelman. 

The importance of a knowledge of the facts to be brought forward 
in this article, will be apparent to every one in any way acquainted 
with the manufacture of iron. It will be seen that the time is not far 
distant, when the economy in the article of fuel, will amount in valu 
to the present profit of many of the works. ‘The consequence mus‘ 
be, that many of those works that are abandoned, will be resumed, 
and others erected in localities formerly thought unfit. 

The daily increase of the demand for this article, in the construction 
of railroads and machinery, and the supply of this country falling 
short of its demands, are directing a large amount of capital towards 
the construction of furnaces, rolling-mills, and other iron works. The 
time is not far distant, when the silent influence of our extensive min- 
eral resources will tend more to lay aside one of our great congres- 
sional bones of contention, than all the oratory of our statesmen. 

It is well known, that the blast furnace is the first into which th 
ore is introduced for the purpose of converting it into malleable iron. 
and much therefore depends upon the state in which the pig meta 
passes from this furnace, whether subsequent operations will furnish 
an iron of the first quality or not. ‘The interior of the blast furnace 
consists of three conical cavities, represented by the figure. 

A, mouth of the furnace. 
AB, fire-room “ 
BC, boshes “ | 

CD, hearth “ | 

EF, openings called tuyers. 
The principal parts of the furnace are thus 

hastily alluded to, so that those not familiar | 
with their names may readily understand what | 
follows. In putting the blast furnace into ope- 
ration, the first step is to heat it for some time | 
with coal only. After the furnace has arrived 
at a proper temperature, ore, fuel, and flux | 
are thrown in alternately, in small quantities, | 
30 as to have the three ingredients properly | 
mixed in their descent. In from twenty-five | 
to forty-eight hours from the time when the . 
ore is first thrown in, the entire capacity of the / 
furnace, from the tuyer to the mouth, is occu- / 
pied with the ore, fuel, and flux,in their va- / 
rious stages of transformation. a 

In order to explain clearly, and in as short | 
aspace as possible, what these transforma- : | 
tions are, and how they are brought about, = i'r 
we may consider— —D 

sc 
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1. The changes that take place in the descending mass, composed 
of ore, fuel, and flux. 

2, The changes that take place in the ascending mass, composed of 
air and its hygrometric moisture, thrown in at the tuyer. 

3. The chemical action going on between the ascending and de- 

sceding masses, 
4. The composition of the gases in various parts of tle furnace du- 

ring its operation. 

5. The causes that render necessary the great heat of the blast fur- 
nace. 

1. Changes that take place in the descending mass, composed of 
ore, coal, and flux.—By coal is here meant charcoal; when any other 

species of fuel is alluded to, it will be specified. In the upper half of 
the fire-room, the materials are subjected to a comparatively low tem- 
perature, and they lose only the moisture, volatile matter, hydrogen, 
and carbonic acid that they may contain; this change taking place 

principally in the lower part of the upper halt of the fire-room. 

In the lower half of the fire-room, the ore is the only material that 
undergoes a change, it being converted wholly or in part into iron or 
magnetic oxide of iron—the coal is not altered, no consumption of it 
taking place from the mouth down to the commencement of the boshes. 

From the commenceineut of the boshes down to the tuyer, the re- 
duction of the ore is completed. Very little of the coal is consumed 
between the boshes and in the upper part of the hearth; the principal 
consumption of it taking place in the immediate neighborhood of the 
tuyer. 

The fusion of the iron and slag occurs at a short distance above 
the tuyer, and it is in the hearth of the furnace that the iron com- 
bines with a portion of the coal to form the fusible carburet or pig- 
iron, It is also on the hearth that the flux combines with the sili- 
ceous and other impurities of the ore. This concludes the changes 
which the ore, coal and flux undergo from the mouth of the furnace 
to the tuyer. 

If the fuel used be wood, or partly wood, it is during its passage 
through the upper half of the fire-room that its volatile parts are lost, 
and it becomes converted into charcoal. M. Ebelman ascertained that 
wood at the depth of ten feet, ina fire-room twenty-six feet high, pre- 
served its appearance after an exposure for 13 of an hour, and that 
the mineral mixed with it preserved its moisture at this depth; but 
three and a half feet lower, an exposure of 34 hours reduced the wood 
to perfect charcoal and the ore to magnetic oxide. The temperature 
of the upper half of the fire-room when wood is used, is lower than 
in the case of charcoal, from the great amount of heat made latent by 
the vapor arising fror the wood. In the case of bituminous coal, 
Bunsen and Playfair find that it has to descend still lower before it is 
perfectly coked. 

After the wood is completely charred, or the coal become coked, 
the subsequent changes are the same that happen in the charcoal fur- 
naces, 

2. Changes that take place in the ascending mass, which is com- 
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posed of air and hygrometric moislure.—-The weight of the a 
thrown in at the tuyer in twenty-four hours, is twice that of the ore 
coal, and flux, thrown in at the mouth during the same time. 

The air, as soon as it enters the tuyer and reaches the first portioy 
of coal, undergoes a change—its oxygen is converted into carbon 
acid, and its moisture decomposed, furnishing hydrogen and carbonic 

oxide—after ascending a short distanee, (12 or 18 inches,) the ear 
bonic acid is converted into carbonic oxide—between this point an 
the upper part of the boshes it undergoes but very little change, having 
added to it a further small amount of carbonic oxide. So the ascend. 
ing column at the top of the boshes is composed of nitrogen, carbony 

oxide, and hydrogen—tfrom this point it begins to undergo a change; 
the carbonic oxide diminishes, carbonic acid appears, and goes on in. 
creasing for about half the way up the fire-room; after whieh 1 
carbonic acid, earbonie oxide, and nitrogen remain the same, when 

the hydrogen increases and moisture begins to appear and augment 
up to the mouth. The ascending mass, as it passes out of the mouth) 
contains the vapor of water, carbonic acid, carbonic oxide, hydrogen 

and nitrogen. ‘The nitrogen undergoes no alteration in its passag 
through the furnace, and the same is true of the hydrogen formed at 
the tuyer. 

If wood be used, the gases passing ont of the mouth are the sam 
as those just mentioned, with an increased quantity of moisture,and tly 
addition of those pyroligneous products arising from the dry disiilia. 
tion of wood, 

In case of the use of bituminons coal, the gases alluded to have add- 
ed to them ammouia, light carburetted hydrogen, oletiant gas, carbu- 
retted hydrogen of unknown composition, and sulphuretted hydrogen. 

3. The chemical reaction occurring between the ascending and 
descending masses.— From the foregoing statements, we can, at ¢ 
glance, see what are the materials to be met with in the different parts 

of the furnace, and can therefore readily study their reactions upon 
each other. 

In the upper half of the fire-room, little or no chemical action is tak 
ing place, the ore, flux and coal, as already stated, simply losing 
their volatile parts. In the bottom of the upper half and the entir 
lower half of the fire-room, a reaction is taking place between the or 
and the carbonic exide of the ascending column, iron or magnetic 

oxide of iron and carbonic acid being the result. It must be borne 
mind, that the coal has played no part in this reduction down to the 
commencement of the boshes Between the boshes, and in the hearth, 
no reaction appears to take place between the ascending and de- 
scending masses, but the reduction of the ore is completed by the di- 
rect action of the coal upon the remaining portion of the undecom- 
posed ore, carbouic oxide being formed, and here is the first consump- 

tion of the coal in its passage downwards, 
According to M. Ebelinan the ore loses in the fire-room 28 of its 

oxygen by the reaction of the oxide of carbon, and the remaiming +; 
disappears in the boshes and hearth in the manner already stated, at 
the expense of from ;%, to =12, of the entire amount of charcoal used 



On the Blast Furnace in the Manufacture of Tron. 201 

The ore being now completely reduced, unites with a portion of 

carbon in the hearth, melts at about 13 inches from the tuyer, and 
descends into the crucible ; and here also the flux combining with the 
impurities of the ore forms the slag which melts. 

‘The coal and the air react upon each other most powerfully just in 

the neighborhood of the pas , Where the most intense heat is pro- 

duced; the oxygen becomes converted into carbonic acid, which, acting 
upon a portion of the ignited coal, is almost at the same moment re- 

duced to carbonic oxide; the moisture of air acting on the ignited 

charcoal undergoes the decomposition already mentioned, hydrogen 
and carbonic oxide resulting therefrom. - 

When the ore is easy of reduction, the gas at the boshes is repre- 
sented by 100 nitrogen and 52 5 carbonic oxide, plus the quantity of 

carbonic oxide and hydrogen aflorded by the moisture. 
It wp be clearly understood that these rules do not apply to every 

yarietv of ore. They are especially applicable to the he matites and 

such ores as are either naturally porous, or become so in their passage 
through the fire-room of the furnace, thus increasing the surface of 
contact exposed to the action of the reducing agent, (carbonic oxide,) 
so that when it has reached the boshes the reduction is nearly com- 
ple te, 

The specular, magnetic, and siliceous ores are reduced with much 

more diflic ulty; most of the ore in these cases reaching the boshes but 
slightly altered, they being princip: lly dependent upon the direct ac- 
tion of coal for their reduction ; this circumstance largely increases the 
consumption of coal when any of these ores are employed; and the 
amount of caloric made latent, in consequence of the reduction re- 
quiring the direet action of the coal, is very great, wiereas in the re- 

duction of the ore by carbonic oxide no heat becomes latent: for the 

leat rendered latent by the oxygen of the ore becoming gaseous, is 
compens uted by the sensible heat produced by the combination of the 

carbonic oxide with the oxygen. Where the reduction is produced 
by the carbon, with the formation of carbonic oxide, 1,598 units ot 
heat are made sensible, while 6,216 are rendered latent, giving a dif- 
ereuce of absolute loss of 4,618. 

It should be the object of the metallurgist to reduce as much of the 
iron as possible by the oxide of carbon. Magnetic, siliceous and other 
hard ores should be reduced to smaller fragments than those softer 
and more easily managed. Were it possible to reduce them to pow- 

der without the danger of choking the furnace, it would be all the 
better, as the great object is to have a large extent of surface exposed 
to the carbonic oxide. The different capacity of different ores for re- 
duction, shows the necessity of having furnaces of different dimensions 
for them respectively, 

The matter which covers the melted metal in the crucible, and that 

which adheres to the interior of the hearth, contain silicate of iron and 
charcoal in a pasty state, and there 1s consequently a constant reduc- 
tion of the oxide of iron, which gives rise to carbonic oxide; this gas 
bubbles through the slag, which if drawn off at this time, will, when 

cold, present a porous structure, a sure indication that the furnace is 
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not working well aud that the slag itself contains much of the ore in 
the form of a silicate. 

4. Composition of the gas in various parts of the furnace during 
ils operalion.—The analyses lately made by Ebelman are the most 
accurate and best detailed that we are in possession of. What follows 
has reference to a furnace worked with charcoal. 

Gas taken from the mouth of the furnace and dried. 
Carbonic acid, - - - 12-88 

Carbonic oxide, - - 23 51 
Hydrogen, - - - 5-82 

Nitrogen, - - 57:79 
The vapor of water in a hundred volumes of this gas, varies from 

nine to fourteen volumes. Examinations made at diflereut times show 
the proportion of hydrogen and nitrogen to be nearly uniform, and 
that the sum of the volumes of carbonie acid aud carbonic oxide is 
constaut, but that there is a variation in their respective proportions, 

Gas taken from the interior of the fire-room at 5 lo 10, and 13 lo 

17 feel from the mouth, (fire-room 36 feet.) From tive to 10 feet, 
the proportion of moisture diminishes, the other ingredients remaining 
about the same. From thirteen to seventeen feet, the proportion o| 
carbonic oxide increases, while the carbonie acid and hydrogen di- 
minish. 

Gas from the bottom of the fire-room and top of the boshes. This 
is remarkable for the constancy of its composition, and for the absence 
of carbonic acid and watery vapor. Composition— 

Carbonic oxide, - - 35-01 
Hydrogen, - - - 1:92 
Nitrogen, - a 63-07 

Gas from the bottom of the boshes and commencement of th 
hearth. 

Carbonie acid, - - 0-31 

Carbonie oxide, - - 41°59 

liydrogen, - - 1-42 
Nitrogen, - - 56°68 

Gus from the neighborhood of the tuyer. 
Carbonic oxide, - - 51°35 

Ilydrogen, - - - 1-25 
Nitrogen, - - 47-40 

The two last statements would appear to contradict the rules pre- 
viously laid down, as regulating the operation of the blast furnace: 
for, according to them, the proportion of carbonic oxide at the top ot 
the boshes should be a little greater than in the hearth, whereas th 
reverse would appear to be the case by the analyses here given. —Be- 
sides, from a glance at the composition of the three last gases allnded 
to, it would appear that the gaseous products, as they ascended the 
furnace, lost completely a portion of the carbonic oxide, without a re- 
placement by carbonic acid or other compound; iu other words, a 
portion of it would apper to be completely anuihilated, which of cours’ 
is an impossibility. This apparent anomaly is easily accounted for, 
When it isstated how the gas was collected. 

in order to obtain the gas from different portions of the furnac 
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holes were bored into the side, and a tube inserted, by which it was 

drawn off. Allusion has already been made to the fact that a pasty 
mass adheres to the sides of the hearth, containing silicate of iron and 
charcoal, in which there is a constant reduction of the iron, with the 
formation of carbonic oxide. Now it is evident that the gas drawn 

off by a hole bored into the side of the hearth, will be largely mixed 

witli this carbonic oxide forming in the immediate neighborhood of 
the opening, and that it cannot serve as an index to the character of 
gas passing through the centre of the hearth. M. Ebelman was aware 
of this fact, but he was not able to overcome the diiliculties in the way 
of obtaining the gas under the proper circumstances. 

Gus taken at the tuyer. Here it is little else than atmosphere 
mixed with a few per cent. of carbonic acid. 

From these results it will not be ditlicult to admit that the oxygen 

of the air is converted immediately into carbonic acid, which is rapidly 
changed into carbonic oxide under the influence of an excess of car- 

bon and the high temperature developed near the tuyer, 
5. The causes that render necessary the great heat of the blast 

furnace.—The weight of the ore, flux,and combustible, which enter 
the furnace, being ouly one-half that of the ascending column, and as 
the specific heat of these three materials is very much below that of 
the gas of the ascending mass, it is not the heating of them that ex- 
plains the necessity of the very great heat of the blast furnace. But 
the principal cooling causes are— 

1. The drying of the ore, flux, and coal, and the expulsion of car- 
bonic acid from the flux, &e., rendering much of the heat latent; for 
What was solid is now transformed to the gaseous state. 

2. The reduction of the ore, or in other words, the transformation 
of the solid oxygen of the ore into gaseous oxygen. If the ore has 
been deprived of its oxygen by the action of carbonic oxide, with the 
formation of carbonic acid, the heat rendered latent by the oxygen, is 
compensated for by the heat developed by the reaction between the 
oxygen and carbonic oxide ; which is the character of the operation 

that principally takes place in the lower part of the fire-room. If the 
ore las been deprived of its oxygen by the direct action of the coal, 
the amount of heat rendered latent is enormous, as already stated; 

lor carbonic oxide is the result of this reaction, and the amount of 
heat developed by it falls far short of that rendered latent by the oxy- 
gen that has entered into its formation, assuming the gaseous condi- 
tion—this is the character of the reduction taking place in the boshes 
and hearth. 

3. The conversion of the carbonic acid near the tuyer into carbonic 
oxide has a powerful influence in cooling the upper part of the hearth ; 
for of the 6,260 units of heat formed by the first action of the air upon 
the coal, 4,662 are rendered latent by the conversion of this carbonic 
acid into carbonic oxide. 

This terminates what it was proposed to treat of; it is little else 
than a sketch of the chemistry of the blast furnace, suflicient to show 
its importance. 

In a future article, some remarks will be made upon the amount of 
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combustible lost in the operation of this furnace, the recent methods 
employed to prevent this loss in the complete combustion of coal, the 
action of the hot blast, theory of the refining furnace, charring of wood, 
and other points of interest. Amer. Jour. of Sci. & Arts, 

Suggestions for improving the manufacture of Optical Glass. By 

J. Nasmy rn, Ese. 

Mr. Nasmyth, after remarking that the problem is possible, since 
large disks of homogeneous glass are made elsewhere, expresses hiis 
conviction that the proper materials in suilicient purity, are at our 
command, and that the difficulty is in the mode of effecting perfect 
combination and vitrification, He proposes to carry the heat of the 
furnace to the highest practicable degree, thus insuring perfeet fusion 
and fluidity ; and then, by maintaining the heat for a considerable 
time, to give the particles time to arrange themselves in their order of 
density. He would then lower the heat so gradually as to avoid dis- 
turbing their arrangement, but not so slowly as to endanger the vitre- 
ous guality. The melting-pots should be cylindrical in form, and as 
deep as prudence will permit. The mass, when cool, is to be siwn 
across in paralle! slices. In this way, Mr. Nasmyth conceives that 
disks nearly homogeneous would be procured ; and, at any rate, that 
the density would be uniform through each horizontal seetion,—which 
perhaps, would be sufficient for optical purposes. If there be any 
tendency to unite in definite proportions, it is clear that the circum- 
stances described would favor the combination. 

London Athenwum. 

Reduction of Silver Orcs without Quicksilver. 

Two new modes of reducing silver ore have been recently intro- 
duced from Germany into Mexico, which promises ere long to super- 
sede entirely the use of that expensive agent, quicksilver. The dis- 
coverer isa Mr. Ziervogel. According to the present mode the ore 
is first calcined with salt, which converts the sulphuret into a chloride; 
it is then at once removed from the furnace to a suitable tub, or other 
vessel, and a hot solution of salt poured over it, which iminediately 
takes up the chloride of silver, and holds it in solution; the liquid is 
then drawn into another vessel, containing metallic copper, when the 

solution is decomposed, the silver being precipitated, and the liquor, 
by a simple process, is brought to its original starting point, and may 
be used over and over again with but little loss of salt. In a second 
process, the ores, or sulphurets, are carefully roasted in a reverberatory 
furnace, until they are converted into sulphates, when they are thrown 
into a suitable vessel, and boiling water poured over them, which im- 
mediately dissolves the sulphates; the liquid is then drawn oif, and 
the silver precipitated by the same method as the first process. The 
latter process is best adapted for ores which contain a large portion of 
iron and copper pyrites, as a certain quantity of sulphur must be pre- 
sent, to insure the conversion into a sulphate. Mech. Mag. 
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Observations on Weather Predictions. By M. Araao. 

In the «2uneaire for the present year, presented to the King of the 
French by the Bureau of Longitudes, M. Arago takes occasion, once 

for all, to dispose of those weather predictions which annually make 
the circuit of Europe, falsely stamped with his authority. ' « En- 
gaged,’’ he says, * both by taste and by duty in meteorological studies, 

I have frequently been le d to consider whether it will ever be possi- 
ble, by means of astronomical calculations, to determine a year in ad- 

vanee, What in any given place will be the annual temperature, that 
of each mouth, the quantity of rain, or the prevailing winds. [have 
already presented to the readers of the e2anuatre the results of the 

enquiries of the natural philosophers and astronomers, concerning the 
intlueuce of the moon and comets on the changes of the weather. 
These events demonstrate peremptorily that the janar and cometary 

influences are scarcely sensible ; and therefore that weather-prophecy 

ran never be a brauel of astronomy, properly so called. For in fact 
our satellite and the comets have beeu at ail times considered in me- 
teorology as the preponderating stars. Since those former publica- 
tions, | have examined the subject in another point of view; I have 
been enquiring if the labours of men, and events which must always 

escape our provision, ay not have the effect of accidentally and very 
seusibly modifying climate, as regards temperature, in particular. 
\lready I see that facts will yield me anaifirmative answer. I should 
greatly have preferred to delay the announcement of that result antil 
after the completion of my work; but let me candidly avow, that I 

have sought to make an occasion for protesting aloud against those 
predictions which areyearly madein my name at home and abroad. 

No word has ever issued from my mouth, either in the intimacy of 
rivate communication or in my discourses delivered during thirty 
years—no line has ever been published with my assent, which could 

authorize the attribution to me of any opinion that it is possible, in 
the present state of our knowledge, to foretell with certainty, what the 
weather will be, a year, a month, a week, nay, I will say a single day, 
inadvanee. Ltrust only that the annoyance which I have experi- 
enced at seeing a host of ridiculous predictions published in my name, 

may not have led me, by a sort of reaction to give exaggerated im- 

portance to the cases of ‘disturbance which I have enumerated. A! 

present, [| feel entitled to deduce from the sum of my investigations, 
this capital conclusion :—Never, whatever may be the progress of the 
sciences, will the savant, who is conscientious and careful of his re- 

b J 
pulation, speculate on a prediction of the weather. Naut. Mag. 

Manufacture of Water Colors and Black Lead Pencils. 

Any improvement or advancement in the fine arts, at all times, has 

aims to attention ; but where such applies more particularly to the 

delicacy, yet firmuess, of the pencil, and the transparency or opaque- 

'ss of colors used in depicting machinery, such lias a twofold claim: 

on attention. It is well known that, in the manufacture of wate: 
Vou. Xll, Sap Series.—No. 3.—Sepremper, 1546 is 
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colors, gum has formed a component part, not only attaching brillian. 
cy to the tone of color, but giving necessary firmness, or compactness, 
tothe cake. It, however, has been found, after much study and at. 

tention to the admixture of colors, and their manufacture, that gum 

might be superseded by the employment of wax—at the same time 
reudering the colors readily soluble with water, while the tone givey 
nearly approaches an oil painting. One of the main features in this 
improvement may be said to consist in the power acquired of wash. 
ing over the color once laid down without the danger to be appre. 
hended from moving or destroying the transparency or brillianey— 
point which those acquainted with the mechanical drawings can wel! 
estimate. The testimonials sub nitted to us, of the importance to by 
attached to the introduction of wax instead of gum, and now betor 

us, embrace the principal historical and landscape painters of the day, 
whether in oil or water colors. Messrs. Reeves & Sons have also 
lately introduced a superior black-lead pencil, manufactured from the 
dust of pure Cumberland lead—a step taken by them in consequence 
of the lead mine in Cumberland, from which the supply has hereto- 
fore been acquired, having failed to produce the quality, if not th: 
quantity of lead, which has been extracted from itin past days. The 
importance to be attached to the freedom of handling by the pencil, 
which depends mainly on the purity of the lead, while they are free 
from grit, and possess the several varieties of hardness and tint that 
may be required, forms one of the most prominent claims on attention. 
Having availed ourselves of the use both of the pencils and colors, 
we have no hesitation in adding our humble testimony to that r-nder- 
ed by the principal artists of the day. Min. Jour. 

AMERICAN PATENTS. 

List of American Patents which issued in the month of Seplember. 

1845. With Remarks and Exemplifications, by Cuanres M. Kei- 
Ler, lale Chief Examiner of Patents in the U. 8S. Patent Office. 

1. Forimprovements in the machine for Cleaning Grain; Authouy 
Cooley, Kalamazoo, Michigan, September 2. 

Claim.—* What I claim as my invention is the combination of the 
eylinder, inciined conical sieve, and fan, substantially as herein de- 

scribed, and for the purpose of cleaning grain. ; 
And [also claim the combination of the cylinder, inclined eylin- 

dirieal screen, and fan-blower, substantially as described ; and also thr 

‘combination of the cylindrical screen, conical sieve, fan-blower, and 

cylinder, for the purpose and in the manner described above.” 
The eylinder is perforated with large holes for the admission of air, 

and within there is a conical sieve, and between the two a cylindrical 
screen, all these attached and rotating together, the two latter about 
half the length of the external cylinder, and beyond the end of the 
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screen and sieve there is a spiral fan blower to produce a current of 
air through the apparatus in the direction of the axis, the grain being 
fet inside the conical sieve at the end opposite the fan blower. The 
open end of the cylinder where the grain is fed in, is supported and 

runs on friction rollers. 

2, For an improvement in the Cultivator ; Almond Harrison, Bliss- 

field, Michigan, September 2. 

Claim.—* What I claim as my invention, and desire to secure by 
etters patent, is the manner of securing the cultivator beam to one 

yf the cross pieces of the handles or standards, (upon which it turas,) 
in combination with the manner of fastening and serewlug the same 
to each other, and regulating the angle of inclination of the handles 

and cultivating points, and the position of the beam, by means of the 
adjusting braces and nuts, constructed and operating substantially in 
the manner and for the purpose herein set forth, and represented in 

the different modifications of my new and improved shovel-pointed 
cultivator.’” 

The shovels are attached to the lower end of two standards, which 
take the place and answer the purpose of handles, and one of the 

cross pieces that connect these together is round, and passes through 
the back end of the beam, which is braced to the standards by brace 
rods that pass through the standards and are provided with adjusting 
nuts ou each side, by means of which the inclination of the beam can 
he regulated. 

3. For improvements in the Cultivator ; Andrew Ralston, West 

Middletown, Pennsylvania, September 2. 

The claim refers to, and is wholly dependent on the drawings and 
therefore we are under the necessity of omitting it. It is limited 
to the arrangement of parts for adjusting and guiding. 

t. Fora machine for Breaking Coal; Wm. Richardson. Philade}- 

phia, Pennsylvania, September 2. 

The patentee says.—* In my machine, I use a series of wheels ot 
east iron which are made fast to the same shaft, at a suitable distance 
from each other. From the peripheries of these wheels project a 
uumber of teeth, or cutters, which in the revolution of the wheels are 

ht into contact with the coal to be broken. ‘The peripheries and 
cutters of these wheels pass in between bars of iron which constitute 

apart of the bed on which the coal to be broken is deposited, and 
which may be denominated the hopper. From the sides of these bars 

project stationary teeth or cutters which co-operate with the revolv- 
ing cutters in breaking the coal,”’ 
Ciaim.—* Having thus fully deseribed the nature of my machine 

lor breaking coal, and shown the manner in which the same operates, 

What I claim therein as new, and desire to secure by letters patent 

FOUL 
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is the manner, herein made known, in which I torm and combine the 
bars. and the wheels working between them; the bars having tly 
cutters projecting out laterally from them, and the wheels carrying 
the cutters on their peripheries. 

1 do not make any claim to the manner of gearing this apparatus 
nor do | intend to limit myself to the particular mode of so doing 
herein described, but to vary this, as well as the form of other part: 
as I may deem proper, whilst I attain the same end by means su! 
stantially the same.’’ 

5. For an improvement in the machine for Lrercising Livalids an 

others requiring Physical Ewercise ; James Eliiot, Newark, Ni 
Jersey, September 2. 

This consists of a saddle placed on an elliptical spring attached to 
stand, so that the invalid seated on the saddle, can by taking hold ot! 

handles attached to the stand, work himself up and down. 
Claiin.—* What I claim as my invention, and desire to secure by 

letters patent, is combining a saddle, or other suitable seat and spring, 
with handles, the whole being mounted on a suitable frame, substan 
tially in the manner described.” 

6. For an improvement in the Graduating Pen Holder ; Dani 

Harrington, Philadelphia, Pennsylvania, September 2. 
Claim. —“T am aware that slides have been applied to pen an 

pencil holders, for various purposes, as also projections to receive th 
ends of the writer’s fingers, to protect them froin the ink ; and there 

fore I do not claim simply the application of spring slides or proj 
tions for the reception and protection of the fingers, as of my inv 
tion; but what I do claim therein as new, and desire to secure by | 
ters patent, is the combining therewith a projecting piece, ring, 
guard, which shall extend out from the holder sufliciently far to 
as a guard in preventing the pen from passing too deep into the it 

holder, such ring or guard being attached to a spring sliding wit 

the body of the pen-holder, to afford the ready means of strengthen- 

ing the spring and for adjustment, substantially in the manner herent 
Cescribed 

«Tt will be seen, that, although the sliding part of the pen-hold 
bears some resemblance to the slide of a pencil-case and of some otli 
instruments, its object and arrangement differ entirely from those 
such slides, in its constituting a projecting guard, intended for a ne 
and definite purpose.” 

7. For an improvement in the Door Lock; George Oates, Charles- 

m, Scuth Carolina, September 2. 

4 Claim.—*« What I claim as my invention, and desire 
letters patent, is combining the two bolts by means of the dog or lever, 
so that when the inside bolt has been locked, the outside one canno! 

be jocked, « s cescribed.”’ 

to secure Db) 
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This lock is made with two bolts, one operated by the key from the 
outside, and the other by the key inside, so that when the lock is 

closed inside, access cannot be had from the outside, and to prevent 

a person inside the room from being locked in, the two bolts are com- 

hit ed by a lever which holds the open bolt to prevent locking when 

the other is closed. 

} tl 

s. For an improvement in the Galvanic Electric Machine ; Danie! 

Harrington, Philadelphia, Pennsylvania, September 2. 

This instrument is for * conveying galvanic electricity (for the cure 
or alleviation of diseases) into the human system through the differ- 

ent cavities thereof, particularly through the rectum and vagina— 
ind also by the same instrumental process,a new aud improved mode 
of accompanying the galvanic influence by life-giving action in the 
way of alternate distension and contraction of the parts in quick suc- 

9 
cession. 

Claim.—* The improvements embraced in this new instrument, and 
for which L ask letters patent, are the method of combining the pieces 
of copper and zine into an instrument, said pieces being insulated 

from each other, and having liberty to rock, so as to touch together, 
by being moved to the right or left, and thereby produce a galvanic 
shock : while they are so affected they produce mechanical action— 
all as above described ; by which a much greater number of shocks 

are experienced in a given time, than the ordinary instrument, in any 
of its forms, ean be made to do, and thereby furnishing a large in- 
crease of curative or medicinal power. The above named improve- 
ments, it will be seen, are three-fold. There is also one other im 

nent embraced in this instrument, which is important to such 
invalids as are feeble in the strength of their fingers, which is a usua! 
thing with emaciated females; the shocks produced by moving the 
turned-up end to the right or left can be accomplished with the least 

possible exertion of the hand, or thumb and finger. 
“It is my intention to vary the construction of the newly improved 

galvanic electric instrument, so as to adapt it to the requisitions of tie 

various cavities of the human system, and the wants of invalids ot 
all descriptions, still preserving and embracing its general principles. 
features, and improvements, as above described and claimed;and | 
do hereby declare that it is nof my intention to claim anything herein 
that is embraced in my former letters patent.” 

prover 

% For improvements in the method of Raising. or Saving th: 

Cargoes of Wrecked Vessels ; Phineas Bennet, New York city, 

New York, September 2. 

The following claim will be found to give a clear notion of th 

priuiciples of these improvements. 
Claim.—* Ido not claim as my invention the employment of a 

steam or other boat for assisting in saving or partially saving wreck 
or other cargoes, as this has before been doue; but what I do claim 

18* 
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as my invention, and desire to secure by letters patent, is the employ- 
ment of a caisson made of water-proof cloth, or other suitable mate 
rial, rendered water-proof, or partly so, to enclose a wrecked vesse! 
for the purpose of excluding the surrounding water whilst pumpi 
from the inside of the wreck and caisson, as herein described. 

“Talso claim as my invention the employment of the movab\ 
trame or platform, in combination with the flexible caisson and wreck 
for the purpose and in the manner described; and, finally, L claim 
‘connecting a pump, or pumps, with the caisson, and a steam engin 
or other first mover on board a boat, by means of the swinging eran 

in combination with the universal joints, as herein described, to ad 
mit of the free movement of the boat or caisson, without affectin: 
the connexions, as herein described.’’ 

10. For an improvement in the method of Preventing the Explo 

of Steam Boilers, and Saving Fuel; James Moutgomery, Meni. 
phis, Tennessee, September 2. 

Claim.—* Having thus fully deseribed the nature of my improv 
ments in the manner of employing expanding bars or rods for pr 
venting explosions and economizing fuel, what I claim as new there. 
in, and desire to secure by letters patent, is the combining with a steam 
boiler of two such bars of brass or other suitable metal, arranged : 
herein described ; said bars being also combined with each other, an 
with the apparatus by which the damper in the chimney is to b 
closed, and the draught through the furnace arrested, the same being 
eflected substantially in the manuer herein set forth. I do not intend. 
however, by this claim, to limit myself to the precise arrangement o 
the respective parts of my apparatus, as herein described, but to va 
them as I may think proper, whilst I attain the same end by meat 
substantially the same. 

“1 do not claim the exclusive right to use expansion rods or bars 
to open or close valves or dampers, by variations of temperature, 
this principle for obtainiug motion for such a purpose being wi 
kuown ; but I limit my claim to the foregoing improved arrapgemen 
and combination of parts for effecting this object.” 

Two brass rods are used and inserted in iron tubes, one place 
near the bottom of the boiler, and the other at the side and just above 
the top of the tlues, the tubes being attached at each end to the heads 
of the boiler so that the rods can pass out through the heads. ‘Th 
lower rod is attached tothe tube atthe forward head, and at the oth 

end 1s jointed to a lever, the other end of which is jointed to the other 
rod, the tulerum being between the two rods—and the other end o! 
the upper rod which moves by the expansion of the two, is connected 
with the damper by a piston or other means. 

11. For an improvement in the method of Driving the Spindles 0) 

Bobbins of Spinning Machines; Benjamin Brundred, Paterson. 
New Jersey, September 2. 

Claim.—* Having thus fully described the nature of my improve- 
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ment in the manner of driving the bobbins, spindles, and flyers of a 
throstle, for the spinning of cotton or other fibrous substances, what 
{ claim therein as new, and desire to seeure by letters patent, is the 

iving motion to such bobbins, spindies, and flyer 3s, by means of a 

horizontal friction wheel, bevelled on its upper edge, so as to adapt it 
to the lower ends of the flanches of the bobbins, or some aualogous 

device on the spindles, which are also duly bevelled ; by which means 

[am enab nm d to give them the requisite motion, anid to dispense with 
the use of bx nds for tha t purpose. 

“I do ydege aim to be the inventor of the method of communieating 
a revolving motion from one body to another, by means of friction, 
this having been frequently done in machinery of various kinds: but 
1 do claim the manner of applying this principle to the driving of the 
bobbius or spindles of a throstle, or other similar spinning machine, 
under an arrangement of the respective parts, and for the purpose 

herein fully made known ; by means of which arrangement and com- 
bination the use of bands is dispensed with, aud the motion is more 
advantageously communicated than in the ordinary mode, whilst the 

revolving and traversing motions necessary to the winding up of the 
yaru upon the spools are given thereto.” 

12. Foran improvement in the machine for Drilling Rocks, &c. ; 

Hiram IL. Scoville, for himself, and as joint inventor with William 

Avery, deceased, Desplaines, Illinois, September 2. 

Claim.—* What I claim as my invention, (jointly with the late 
William Avery.) and which I desire to secure by letters patent, is the 
before described construction of the jaws for griping and raising the 
trill, in combination with the drill and winding ways for taruing it, 
and the manner of closing the jaws by means of the aforesaid combi 
hation of the arm w, axle c, arm g, rod A, lever and cam, or any other 

combination substantially the same, for a similar purpose.”’ 

The rod of the drill is drawn up and turned partly round at each 
operation by means of a pair of jaws that slide up and down bya 
crank motion, they gripe the rod at the bottom and liberate at top, 
and the ways on which they slide being winding, they necessarily turn 
the red. That part of the claim which refers to the closing of the 
jaws,could not be made clear without drawings. oO 

1S 

13. For an improvement in the Propedler ; Johu Ericsson, New York 
City, New York, September 9. 
Claim.—* Now I do not claim, as my invention, the application to 

purposes of propulsion of spiral blades, radiating from and fastened 
toacentre block or hub, letters patent for the same having been 
issued, in the United States, to Benjamin M. Smith, in 1829; but I 
claim as my invention, and desire to secure by letters patent, the hub, 
constructed with the perforated projections, and the combination of 
the same with the elliptic braces, for the purpose of sustaining and 

strengthening the spiral propeller blades, as herein before described.” 



! 
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The projections from the hub to which the blades are attached are 
made hollow for the passage of the water in the direction of th 

plane of the face to which the blade is attached. And the elliptic 

braces are segments of hoops made oblique to the axis, and therejor 
elliptical—they are used to brace togetuer the blades about midway 
between the hub and tps. 

14. For improvements in the Rotary Steam Engine ; William 
Wright, Rochester, New York, September 9. 

The patentee says:—* The nature of my invention consists in ar- 
ranging a cutter, which, as it rotates with the shaft to cut out the an- 
nular grooves, receives a slow rotary motion on the arm or tlanch 
which counects it with the shaft to make the groove a true circle it 

its cross section,” 

15. For an improvement in the machine for Moulding Bricks ; Wil- 

liam Sandford, Cambridge, Massachusetts, September 9. 

Claim.—* Having thus described my invention, I shall claim th: 
combination with the clay or mortar hopper, or reservoir, and oue o1 
both its chambers, discharging vents, or false moulds and _ pistons, ot 
the reciprocating slide arranged within the hopper and upon its bot- 
tom, and operating to supply the end chambers and vents with mor- 
tar or clay, substantially as above described.” 

On each side of the hopper for mixing the clay there is a chamber. 
into which the mixed clay passes, the bottom of these chambers ts 
provided with a grating or vents, through which the clay is torced 
into the moulds, carried below on a slide, by means of pistons work- 
ing vertically in the chamber. 

16. For an improvement in the Cooking Stove ; C. J. Woolson. 

Cleveland, Olio, September 9. 

Claim.—*“ Having thus fully described the nature of my improve- 
ment in the manuer of communicating heat to the ovens of cooking 
stoves, | do hereby declare that 1 do not claim any improvement 

the general construction of stoves, my improvement in the lower oven 
flue being equally applicable to stoves ina variety of forms : but what 
I do claim as my invention, and desire to secure by letters patent, is 
the forming of the bottom plate of the oven with a number of tubes 
or boxes, usually of sheet iron or other substance, thinner than th 
bottom plate, that descend from it through the lower flue space ; tl 
same being effected under an arrangement of their respective parts 
substantially the same with that herein described, and for the purpost 
set forth.” 

The object of making the bottom plate of the oven in this manne! 
is to heat the air in the tubes, which passes from them into the oven 
to aid in baking. 
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For an improvement in £etlension Tables; Cornelius Briggs, 

Roxbury, Massachusetts, September 9. 

Claim.“ Having thus described my improvement in “ extension 
tables,” I shall state my claim as follows: What I claim as my in- 
vention, and desire to have secured to me by letters patent, is the 
making or arranging either semicircular part of the top of said tables 
so as to be capable of a horizontal adjustment, substantially as herein 
above described, and for the purpose set forth.’’ 

The semicircular parts of the table are liable to shrink from the 
— to which they are attached, so that put together to be used as a 

centre table, the two semicirenlar tops do not come together. Under 
ihis improvement, the top is connected with the frame by means of 
right angle cleats attached to the frame and sliding in metallic grooved 
pieces attached to the top, and a screw passes through a nut attached 

to the under side of the table and bears against the semicircular part 
ihe frame, the turning of which effects the adjustment. 

For improvements in the Hil/-Side Plough; Joseph Trump, Con- 
nelisville, Pennsylvania, September 9. 
We are under the necessity of omitting the claims in this case, as 

they refer to, and are wholly dependent on, the drawings. It is for 
ed improvements In the well known hill side plough which con- 

sists of two ploughs cast heel to heel, and connected with the beam 

by means of a bolt and latch so that the beam and team can be turned 

at the eud of each furrow without turning the plough. The claim is 

limited to the combination of minute parts employed in this connex- 

ion of the beam aud plough, and for the arrangement of the latch. 

19. For improvements in the Machine for Folding Sheet Metal; 

Henry A. Roe, Erie, Pennsylvania, September 11. 

The patentee says :—* The nature of my invention consists, first, 
in attaching what I term the folding plate, that is to say,a plate which 
gripes the edge of the sheet of metal, and on which the tolding is ef- 
fected by the folder, to a bed placed below it and hinged to the bed of 
the machine, so that the sheet of metal can be folded entirely over, 
instead of griping the sheet by a square jaw extending above and 
forming a stock above the plane of the bed of the machine, as hereto- 

fore, which prevents the sheet from being folded entirely over, and 
therefore requiring a secondary operation to complete the folds 

“Secondly: In supporting the said folding bed, to which the folding 
plate is attached, in the middle of its length by a joint bolt, the head 

of which lies in a semi-circular recess in the folding r bed and as near 
is practicaple in a line with the axis of mot ion, and secured in the bed 
of the machine. 

‘And th rdly, In the employment of a side plate below the folding 
had d and back of its tess! provided with inclined planes on which 
projections trom the back of the folding bed rest, so that by the work- 
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ing of the slide plate by a lever at the end of the machine, the folding 
plate can be made to gripe and liberate the sheet of metal.’ 

Claim.—* 1 do not claim as my invention simply griping the shee: 
of metal between the face of a stock and the bed, as this has hereto- 
fore been done; but what I do claim as my invention, and desire to 
secure by letters patent, is, first, making the folding plate to projec 
from and on top of the stocks to which it is att: iched, or of which j 
makes part, arranged in combination with the bed of the machine and 
the folder, in the manner herein described, by means of which th, 
edge of the sheet metal is griped and folded entirely over, substantially 
as herein described ; and Lalso claim, in combination with this arrange- 

ment, the manner of preventing the folding bed and folding plate from 
springing in the middle of the length, by means of the bolt, with its 
imbedded journal head, substantially as herein described.”’ 

20. For an improvement in Stoves; Benjamin T. Roney, Attlel 

rough, Pennsylvania, September 11. 

Claim.—* What I claim as my invention, and desire to secure by 
letters patent, is the manner in which I have combined the coal-fir 
chamber with the wood-fire chamber, by placing the grate of the coa 
chamber partly within the top of the wood chamber, and in combina- 
tion therewith the fluted form of the coal-fire chamber, to admit 

draught from the wood-fire to pass through the coal chamber, as herein 
fully expressed.’ 

Fora method of Preventing and Removing Incrustations i 

Steam Boilers; Louis A. Ritterbandt, Poland, September 11.— 

Date of foreign patent Dec. 2nd, 1844. 

Claim.—* And having now described the nature of my said inven- 
tiou, and in what manner the same is to be performed, I declare tha 
what I claim is, first, the application of ammoniacal salts, in the man- 

ner before described, to prevent and remove incrustation in the steam 
boilers and steam generators; and, secondly, the use of ammoniaca 
salts in conjunction with muriatic, acetic, or nitric acid, for the pur 
pose of removing old incrustation, in the manner above described.” 

22. For an improvement in the Wind Afi ; George Parker, Corinna, 

Maine, September 11. 

Claim.—* What I claim as my invention, and which I desire to se- 
cure by letters patent, is the mode of regulating the speed of the 

mill “4 means of the fixed and movable rudders, roller, cord, and 
weight, in combination with the cireular platform to which they ar 
attached, containing the wind Wheel and axle, and resting on friction 

rollers, in the manner set forth,’ 
This wind mill is of the usual construction, with the wings on the 

eud of a horizontal shaft. The turning platiorm at the top is provided 
with two “rudders,” placed radially on each side of the shaft, one 
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permanently attached, the other jointed and kept in radial position by 
a weighted cord passing over a pulley so that, when the wind is too 

strong, this weight is overcome, giving the preponderance to the other 

rudder, which throws the wings out of the proper line for the action 

of the wind, to reduce the speed. 

23. For improvements in the Parlor Grate; James Wilson, New 

York City, New York, September 13. 

This is for an arrangement of a chamber for heated air, in connex- 
ion with the pipes and dampers for regulating its circulation; but as 
the claim refers to, and is wholly dependent on the drawings, we are 
under the necessity of omitting it. 

24. For an improved method of making Dye-Stu ff or Carasene from 

spent madder ; Frederick Pfauner, Providence, Rhode Island, Sep- 
tember 13. 

Claim.—* What I claim as my invention, and desire to secure by 
letters patent, is the method of making the dye-stuff or carasene from 
spent madder, by the chemical action of water, sulphuric acid, and an 
alkali, as described above.” 

25. For an improvement in the Propeller; Leonard Phleger, Wil- 

mington, Delaware, September 13. 

Claim.—* I do not claim merely covering the wings of the propeller 
in such a manner that a section perpendicular to the shaft would pro- 
duce a curved line, nor do I claim making the wings approximating 
tothe form of a conical surface ; but what I do claim as my invention, 
and desire to secure by letters patent, is making the wings of the pro- 
peller in the precise form of such a portion of the convex surface of a 
regular cone as would be cut out by a plane or planes passing through 
ils axis, and comprehending about half of its surface, each wing being 
attached, along one of its straight edges, to the shaft.” 

’ 26. For an improved Instrument for Boring Earth; Thomas L. 

Speakman and Richard A. Stratton, Philadelphia, Pennsylvania, 

September 17. 

This instrument consists of a tubular shaft, at the lower end of 
which are jointed the cutters, so made that they can be drawn into 

recesses in the tube, or expanded out after the instrument has been 
introduced. The ends of the jointed cutters are connected by wires 

with a slide or handle at the upper end of the tube, for the purpose of 
opening orclosing them. 

Ciaim.—* Having thus fully described the nature of our improved 
apparatus for enlarging or forming chambers within the openings 

made by koring the earth or rocks, what we claim therein as new, and 
desire to secure by letters patent, is the manner of constructing an in- 


