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PREFACE.

Tne nature of my professional engagements, and the great advancement made
during the first half of the present century in Ocean Steam Navigation, have sug-
gested to me the propriety of compiling, for future reference, the origin, rise, and pro-
gress of our National Steam Marine, with the hope that it will prove valuable to the
profession, and interesting to the general reader. |

Pre-eminent as our counfry has become in great achievements in-every depart-
ment of eivil and mechanical engineering, none have been more marked and success-
ful than those eonnected with our Naval and Mail Steamers: whereby our intercourse
with distant nations has been vastly facilitated, our ecommerce promoted, and our
means of national defence greatly strengthened. Truly has it been said, that science
and the arts open the paths to true glory; and greater triumphs remain to be
achieved in both than the world has yet. witnessed, for a successful experiment has
recently been made with a new motive power that promises another era in the his-
tory of navigation, and will place the name of Ericssox with those of Warr, Evixs
Firen, and Furroy. The time seems appropriate, therefore, to chronicle the triumphs
of Steam, beforc the entire subjugation of a mightier element shall have so far
startled the civilized world, as to leave far behind all interest in the early history

and successful progress of that untiring, though too often terrible, Engine of power.
5




PREFACE.

In after times, it will be both instructive and interesting to refer to this volume,
and learn the lessons of experience and the trials recorded on its pages, and thus
realize the efforts and struggles made by some of the master-spirits of this age, to
conquer the stormy waves of the sea, and reduce the perilous voyage "of mon‘ths' to
a pleasure excursion of a few days, and the uncertainty of the passage, to that of .
the appointed day of arrival. ;

In collecting the materials for this volume, I have sought for information wher-
ever I deemed it could be found most authentic; and although it is not expected,
in collecting statistics of numerous vessels, many of which are not now in existence,
and others in distant seas, that the particulars of each have, in all instances, been
fully given; yet it is believed a great degree of aecuracy has been attained. But if
any omissions or errors should be hereafter found, they will be promptly noticed in
future editions. I have also endeavored to give proper eredit to whomsoever due;
and the hope is indulged, that justice has been done-to all, and that this effort to
record the history of our national enterprise and skill, will be favorably received by
the  American public.

CHARLES B. STUART.
New Yorw, January, 1858,
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NAVAL STEAMERS.

THE DEMOLOGOS; OR, FULTON THE FIRSL.

At the close of the year eighteen hundred and thirteen, Robert Fulton exhibited to the
President of the United States, the original drawing from which the engraving on Plate One
is sketched, being a representation of the proposed warsteamer or floating-battery, named by
him, the Deyxorocos. This sketch possesses more than ordinary interest, from the circumstance
that it is, doubtless, the only record of the Jirst war-steamer in the world, designed and drawn
by the immortal Fulton, and represented by him to the Executive, as capable of carrying a
strong Dattery, with furnaces for red hot shot, and being propelled by the power of steam, at
the rate of fowr miles an hour.

It was contemplated that this vessel, besides carrying her proposed armament on deck,
should also be furnished with submarine guns, two suspended from each bow, so as to discharge
a hundred pound ball into an enemy’s ship at ten or twelve feet below her waterline. In
addition to this, her machinery was calculated for the addition of an engine which would
discharge an immense column of water upon the decks, and «through the port-holes of an
enemy, making her the most formidable engine for warfare that human ingenuity has eontrived.

The estimated cost of the vessel was three hundred and twenty thousand dollars, nearly
the sum requisite for a frigate of the first class.

The project was zealously embraced by the Exccutive, and the national legislature in
March, eighteen. hundred and fourteen, passed a law, authorizing the President of the United

138
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NAVAL STEAMERS.

States to canse to be built, equipped, and employed, one or more floating batteries, for the
defense of the waters of the United States.

The building of the vessel was eommitted by the Coast and Harbor Defense Association,
to a subcommittee of five gentlemen, who were recognized by the Government as their agents
for that purpose, and whose interesting history of the Steam Frigate is eopied in Note A, of
the Appeudix to this volume.

Robert Fulton, whose soul animated the enterprise, was appointed the engineer; and on
the twentieth day of June, eighteen hundred and fourteen, the keel of this novel steamer was
laid at the ship-yard of Adam and Noah Brown, her able and active constructors, in the city
of New York, and on the twenty-ninth of the following October, or in little more than four
months, she was safely launched, in the presence of multitudes of speetators who thronged the
surrounding shores, and were seen upon the hills which limited the beautiful prospeet around
the bay of New York. :

The river and bay were filled with steamers and vessels of war, in eompliment to the
occasion. In the midst of these was the enormous floating mass, whose bulk and unwieldy
form seemed to render her as unfit for motion, as the land batteries which were saluting her.

In a communication from Captain David Porter, U. S. Navy, to the Hon. Secretary of the
Navy, dated New York, October 29, 1814, he states,—“I have the pleasure to infgrm you
that the “Furron e First,” was this morning safely launched. No one has yet ventured to
suggest any improvement that eould be made in the vessel, and to use the words of the,
projector, ‘I would not alter her if it were in my power to do so.

“She promises fair to meet our most sanguine expectations, and I do not despair in being
able to mavigate in her from one extreme of our coast to' the other. Her buoyancy astonishes
every one, she now draws only eight feet three inches water, and her draft will only be fen
feet with all her guns, machinery, stores, and' erew, on board...The ease with which she
can now be towed with a single steamboat, renders it certain that her velocity will be suffi-
ciently great to answer every purpose, and the manner it is intended to secure her machinery
from the gumner’s shot, leaves no apprehension for its safety. I shall use every exertion to
prepare her for immediate service; her guns will soon be mounted, and I am assured by Mr.
Fulton, that her machinery will be in operation in about six weeks.”

On the twentyfirst of November, the Steam Frigate was moved from the wharf of Messrs.
Browns, in the East River, to the works of Robert Fulton, on the North River, to receive her
machinery, which operation was performed by fastening the steamboat: “Car of Neptune,” to
her larboard, and the steamboat “Fulton,” to her starboard side; they towed her through the
water from three and ahalf to four miles per hour.

14




THE DEMOLOGOS; OR, FULTON THE FIRST.

The dimensions of the “Fulton the First”. were:—

Length, one hundred and fiftysix feet.

Breadth, fifty-six feet.

Depth, twenty feet.

‘Water-wheel, sixteen feet diameter.

Length of bucket, fourteen feet.

Dip, four feet.

Engine, forty-eight inch cylinder, and five feet stroke.

Boiler, length, twenty-two feet; breath, twelve feet; and depth, eight feet.
Tonnage, two thousand four hundred and seventy-five.

By June, cighteen hundred and fifteen, her engine was put on board, and she was so far
completed as to afford an opportunity of trying her machinery. On the first of June, at ten
o'clock in the morning, the “Fulton the First,” propelled by her own steam and machinery,
left the wharf near the Brooklyn ferry, and proceeded majestically into the river; though a
stiff })reeze from the south blew directly ahead, she stemmed the current with perfect ease, as
the tide was a strong ebb. She sailed by the forts and saluted them with her thirty-two
pound guns. Her speed was equal to the most sanguine expectations; she exhibited a novel

and sublime spectacle to an admiring people. The intention of the Commissioners being solely

to try her enginery, no use was made of her sails. After navigating the bay, and receiving a

visit from the officers of the French ship of war lying at her anchors, the Steam Frigate came
to at Powles’ Hook ferry, about two o’clock in the afternoon, without having experienced a
single unpleasant occurrence.

On the fourth of July, of the same year, she made a passage to the ocean and back, and
went the distance, which, in going and returning, is fifty-three miles, in eight hours and twenty
minutes, without the aid of sails; the wind and tide were partly in her favor and partly
against her, the balance rather in her favor. ‘

In September, she made another trial trip to the ocean, and ha';ring at this time the
weight of her whole armament on board, she went at an average of five and a half miles an
hour, with and against the tide. When stemming the tide, which ran at the rate of three
miles an hour, she advanced at the rate of two and ahalf miles an hour. This performance
was not more than equal to Robert Fulton’s: expectations, but it exceeded what he had pro-
mised to the Government, which was that she should be propelled by steam at the rate of
from three to four miles an hour. !

The English were not uninformed as to the preparations which were making for them, nor

156.




NAVAL STEAMERS.

inattentive to their progress. It is certain that the Steam Frigate lost none of her terrors in
the reports or imaginations of the enemy. In & treatise on steam vessels, published in Scotland
at that time, the author states that he has taken great care to procure full and accurats
information of the Steam Frigate launched in New York, and which he deseribes in the follow-
ing words:—

“TLength on deck, three hundred feet; breadth, fwo hundred feet; thickness of her sides,
thirteen feet of alternate oak plank and cork wood—carries forty-four guns, four of which are
hundred pounders; quarter-deck and forecastle guns, forty-four pohnders; and further to annoy
an enemy attempting to board, can discharge one hundred gallons of boiling water in o minute,
and by mechanism, brandishes three hundred cutlasses with the utmost regularity over her gun-
wales; works also an equal number of heavy iron.pikes of great length, darting them from
her sides with prodigious force, and withdrawing them every quarter of a minute”!!

L ]

The war having terminated before the “ Fulton the First” was entirely completed, she

was taken to the Navy Yard, Brooklyn, and moored on the flats abreast of that station, where
she remained, and was used as a receiving-ship until the fourth of June, eighteen hundred and
twenty-nine, when she was blown up. The following letters from Commodore Isaac Chauncey
(then Commandant of the New York Navy.Yard) to the Honorable Secretary of the Navy,
informing him of the distressing event, concludes this brief history of the first steam wesse of
war ever built, +; ' -

U. S. Navy Yarp, New York, }
June 6th, 1829.
Sm:

It becomes my painful duty to report to you a most unfortunate occurrence
which took place yesterday, at about half past two o'clock, P. M., in the accidental .blowing
up of the Receiving Ship Fulton, which killed twenty-four men and a woman, and wounded
ninetecn ; there arc also five missing. Amongst the killed I am sorry to number Lieutenant
S. M. Brackenridge, a very fine, promising officer, and amongst the wounded are, Lieutenants
Charles F. Platt, and A. M. Mull, and Sailing-Master Clough, the- former dangerously, and the
two last severely; there are also four Midshipmen severely wounded. How this unfortunate
accident oecurred I am mnot yet able to inform you, nor have I time to state more particularly;
I will, as soon as possible, give a detailed account of the affair. X

I have the honor to be, Sir,
Very respectfully,
L J. CHAUNCEY.

Hox. Jons Braxcn,
Secretary of the Navy, Washington.
16
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THE DEMOLOGOS; OR, FULTON THE FIRST.

U. 8, Navy Yaep, Nzw Your,
June 8th, 1829,

SIr :

I had been on board the “Fulton” all the morning, inspecting the ship and
men, particularly the sick and invalids, which had increased considerably from other ships, and
whom I had intended to ask the Department permission to discharge, as being of little use to
the service. I had left the ship but a few moments before the explosion took place, and was
in my office at the time. The report did not appear to me louder than a thirty-two pounder,
although the destruction of the ship was eomplete and entire, owing to her very decayed state,
for there was not on board, at the time, more than two and a-half barrels of damaged powder,
which was kept in the magazine for the purpose of firing the morning and evening gun, It
" appears to me that the explosion could not have taken place from accident, as the magazine
was as well, or better secured, than the magazines of most of our ships, yet it would be
difficult to assign a motive to those in the magazine for so horrible an act, as voluntarily to
destroy themselves and those on board. If the explosion was not the effect of design, I am
at a loss to account for the catastrophe.

I have the honor to be, Sir,
Very respectfully,
J. CHAUNCEY.

Hox. Joux Brawcn,
Seeretary of the Navy, Washington.

17




THE FULTOY. 8

A¥rTER the destruction of the “Demologos,” or “Fulton the First,” the next essay of the
Government in building warsteamers, was the construction of the “ Fulton the Second,” in
eighteen hundred and thirtyseven and eight, at the New York Navy Yard. This vessel (repre-
sented in Plate Two) was intended for a floating battery for the defense of New York harbor,
as a substitute for the first one, destroyed in eighteen hundred and twenty-nine. With
machinery of great power, she attained, for that time, a high rate of speed, but was totally
unadapted for an ocean steamer, although she made one trip to the West Indies and back.

HULL.

Her hull was built solid of the best live oak.’ Strength rather than speed was-consulted
in its lines, her midship crosssections being the same for one-third her length, with a bluff
bow (partially relieved by a hollow line), and finer lines aft, as shown in Plate Three. Heavy
wooden ramparts or bulwarks were built up from her decks for the protection of her crew,
battery, &c., beveled in all directions to glance off an enemy’s shot. She had three masts, and
was rigged as a top=ail schooner. :

The materials of the hull, cost . ) y 3 ' } 878,673 00
S S @to, <. Tt RS RS Ty SR e 66,276 43
EQUIPMENTS.

Waber tabka, o niC Lo o et g Nt 8976 97
" Cables and anchors, Sreng £ ik N . 5 A 6085 36 *
Rigging, and fitting e same, .- 5 [ L agt s e N 4375 42

Gun Carriages, . . . e el R e ST 668 00

" 8157,055 18
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Displacement& of the Furrox at the following

THE FULTON THE SECOND.

drafts of water.

" Deatt

from ftom. |22 16080 | o bt | 7% 58 2| o Tt | 70 f s e

2 © 556 6 467.8 10 | 10010

3 132.3 7 6593.9 11 1143.5

4 232.4 8 726. 12 1286.3

6 3454 9 862.4 13 1433.3
Length of the vessel between perpendiculars, . 180 fect.
Beam on deck, (extreme) . . . . : 34 “ 8 inches.

* Depth of hold, : 1 e o . 7 FA I8 2% g T8
Burthen, p > . ; . - . a y 1011 tons.
Mean draft, ; 4 ) : P ; : ; b F 10 fect 6 inches,
Immersed midship section at 10 feet 6 inches draft, . . 308 square feet.
‘Weight of hull, " 2 s ; : . g - 3 470 tons,
ARt Ul g, od ad A e em 4 12 inches.
Estimated tonnage, . . . 3 3 s . 973 tons.
ENGINES.

She had two horizontal condensing engines placed on the spar-deck, and supported by

wooden frames. The water-wheel shafts were disconnected. They were built at the West

Point Foundry.

Cost per contract, b : $40,000 00
Subsequent additions and alterations, 198 57
$40,198 57
Weight of engines,. . . . T ol S 81 tons.
Stroke of piston, o 5 . 9 feet.

Distneter of cylinders, . . . . . . 50 inches.

BOILERS.

The boilers were common “return flue,” made of copper, wagonshaped, and originally
four in number, with a separate smoke-pipe to each.

Length, * . . T e BSR 16 feet.
Breadth, sy AR 10 feet 6 inches.
» Height, IR o T M SR TR T TG4
- 19
- ;‘f, ¢ 3
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NAVAL STEAMERS.

WEIGHT.

Botler P, & -, iw T
Rod and bolt copper, . . . . 40711
Composition castings, b 5% U 10,668
Cost of making boilers, e WL 20

Labor in alterations and additions, . - ‘
Boiler and flue iron, . : y . 21,376
Cast iron beams and bars, - . 23,287

Other appendages, b e . 3,000

- 266,918

Weight of water in boilers,

These boilers were afterwards altered,

dimensions :—

A e R RN .
Breadth, . 1 & ‘ : v .
Height,

154,876 1bs,

143

(43

&«
143

143

1bs.

PADDLE WHEELS.

Diameter at outside of paddles,
Length of paddles, T
Breadth of paddles, . . . .

Cost of wheels,

WEIGHT
board.
Spars, including lower masts,
Rigging, (iron) .
Sails, )
Tanks, . .
Water, . \ Sl
Wood, (four cords) . .
ook S e el e
Coppets ot 1. . .,
Anchors, : \
20

6 tons,

5

[ S24
S WO D o

o

43

«

({3

«

¢«

«

113

2 cwt,

A
12
15
6
16
6

14

{3

({3

i«

«

({4

{3

({3

COST.
$52,206
18,224
4,071
17,093
549
2751
931
2,566

$93,396

42
o1
48
95
88
18
48
70

06

41 tons.

and reduced to two in number, of the following

25 feet 9 inches.

10
9

4 6
{3 3

({3

{3

22 feet 10 inches.

11
3

0

O W = = = M D =

(43 6 43
(4 0 «
$9,000 00.

qrs., 8
43 6
[{ 0
({3 15
« 20
R
i ‘18
“niiege
{3 4

Of spars, tackling, boats, cables, anchors, machinery, crew, armament, stores, and cvery article on

Ibs.

({3

[
«©
“«

(43

«
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THE FULTON THE SECOND.

Kedges, . 4 4 i § 2 1 : 0 tons, 9 cwt, 1qrs, 20 Ibs.
Chain cables, r . 3 i y : 20 « 4 « 0 « g «
Strcam and tow rope, . " . : y y S i 8§ “. 18
Boats, spars, and sails, . . ; F 4 BP0 3 « 18 «
Guns, shot, and powder, . 5 y ’ R IR, o ¢ A aL*
Boatswains’, gunners’, and carpenters’ stores, @ 3 « L " Te&
Provisions for 130 men, for 30 days, WA A Y T2 e . % *
Crew s Bagenge, . . .. . .. . 15 ¢ AN L W
Engines, . . 3 - AP 3 " o .. L Ol s
Boilers, steam, and smoke-pipes, . . . hy-—¢ g LT % agls
Extras, . . i / 2 : : e PR iy = g - N
Stores and tools, . 2 . f - s e & L - s T
Water in boilers, . ; : . A N A g, ¥ - B
Coal, . F . : o . . 3 10k - @ * 35«
Pine wood, (thirtyfive cords) . . . . 46 « 17 « g « g «
Wood around water tanks, . . ‘ . R = v ¢ A Tt
Total, 539 tons, 19 cwt., 2 qrs, 10 lbs,

]

ARMAMENT.

Her armament consisted of eight long forty-two pounders, and ome twenty-four pound
chase gun, traversing about the deck.

RECAPITULATION OF COST.
SR aaiguipmeente, - . . ... . . . . Jp 157065 18
e e A 49,198 57
R 2 = ok S e 93,396 06
$299 649 81

PERFORMANCE.

There are no logs extant of the performance of this vessel, but in a letter to Captain M.
C. Perry, dated February 15, 1838, from Charles H. Haswell, the chief engineer, the speed in
smooth water in New York bay, is given at fifteen statute miles per hour, with a boiler pres-
sure of thirty pounds per square inch, cutting off at three-eighths the stroke from the com-
mencement, with the old fashioned camboard cut off, the engines making twenty-six double
strokes of piston, per minute. The average draft of water was ten fect six inches. Area of
immersed midship section, three hundred and eight square feet. The coal-bunkers contained
sufficient coal for two days’ consumption,

21




THE UNION.

Ix March, eighteen hundred and forty-two, Lieutenant W. W. Hunter, U. S. Navy, took
out a patent for a submerged wheel, to be employed for the propulsion of steamers. The first
essay was made in the canal at Washington, on a small boat called the “Gerym,” and the
results obtained were represented to the Government in so favorable a manner, that it was
determined to build a wooden vessel of one thousand tons burthen, in order to test this
method of propulsion on a large scale. This vessel was built at the Norfolk Navy Yard in
eighteen hundred and forty-two, and named the “Unitox,” and had the following dimensions :

" HULL.
Length on deck, '« . _  « & [« e e . . 184 féet 6 ilicken
Beam on deck, . . .. -. A P RPN T
Beam at wheels, . ) ’ ol A ISt B 26"« U1 SN
Depth of hold, AT = T T USRI ), 16 MR
Average draft of water, b @ Vo DR T gatns Rt SRR
Deep draft of water, . . Jhe X 9. LRSS Sl
Immersed amidship section (114 feet draft) . . . 254 square feet
Launching draft, p AENTRINL £ Mgy ST AT Tl S 6 \feet.
Launching weight of hnll, . . . . . . . 400 tons
Displacement at 11 feet draft, . . . . . . 900 tons.
ENGINES.

Two non-condensing horizontal, disconnected, engines, which were built at the Washington
Navy Yard in eighteen hundred and forty-two.

Diameter of cylinders, R L e e i e
Btroke of puton, .. . - . 0 e AETE TN RS S
22
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THE UNION.

HUNTER WHEELS.

Exterior diameter of wheel, : A : . 2 : y p 14 feet.
o - 4 feet.
Width of paddle, RS R s o f o RS T el el Y 1D Aok
Number of paddles in cach wheel, DR Ll A0S o, ooy 20.

The Hunter wheel consists of a plain drum revolving in a horizontal plane beneath the
level of the water, upon the sides or periphery of this drum; the paddles are placed vertically,
and radially from the centre; they are composed of plane surfaces like the paddles of ordinary
side-paddle wheels. In Hunter's wheel the paddles act precisely in the same manner as in
the common paddle wheel, excepting that the latter is revolved in a vertical, while the former
18 revolved in a horizontal plane—a difference not in the least affecting the principle of action.

In order that the Hunter wheel may propel when submerged, it is enclosed in a closely
fitting case, (there being a play of about two inches allowed in every direction,) except at the
side of the vessel where the interior of the case communicates with the outside water, and
where the paddle at right angles to the keel, projects its whole width from the side of the
vessel. The case is of course water-tight, and with its contents occupies a place in the hold
of the vessel,

The object of this construction is easily understood. If such a wheel were immersed in
the water without its case, and revolved, the action of opposite paddles would neutralize cach
other, and no progressive motion result; but by enclosing all the paddles except the onc or
two in action, the reaction of the remaining enclosed paddles is against the case, and their
influence is only felt in the loss of the labor expended in sweeping around within the case,
a mass of water equal to the caﬁacity of the space between the drum and case, which
loss goes to increase the slip of the wheel, and is estimated by such increase of slip.

As its mode of action is identical with that of the common paddle wheel, it will, like
the common paddle wheel, have losses by slip and oblique action, which must be calculated
for both kinds of wheels in the same manner. In making this calculation the side of the
vessel occupies the same position relatively to Hunter's wheel, that the surface of the water
does to the common paddle wheel. But as the paddles of unter’s wheel revolve, they
sweep within the case the mass of water included between the paddles on entering, and
throw it out on leaving: there are then the additional losses of the momentum of this water
so carried around (which increases the slip) and its friction on the top, bottom and sides
of the case, and on the top and bottom of the drum.

28




NAVAL STEAMERS.

BOILERS.

There were three iron boilers of the common tubular variety, placed side by side, across
the vessel, and containing two thousand eight hundred square feet of fire surface. The eom-
bustion was urged by a fan-blast. Each boiler was eighteen feet long, and six feet six inches

diameter; area of chimney, fifty-two inches.

RIG AND SAILS.

The rig of the steamer “Unxtox” was that of a three-masted schooner, having square-sail,
jib, fore-sail, main=sail, and mizzen. Area of sails, five thousand one hundred and sixty-nine
square feet. Proportion of surface of sail to area of immersed midship section, two hundred
and three to onme. y

PERFORMANCE.
The “Union” was never off the United States coast, and did but very little steaming.

As steam was carried in her boilers from seventy to ninety pounds and over, per square inch,
above atmosphere, it was impossible, with any praeticable amount of “dlowing off," to prevent
a great accumulation of “scale” on the fire surface; the result was the rapid destruction of
the boilers.

After an experimental cruise of about a year on the coast of the United States, in which
her average speed was about five knots an hour, and the slip of the wheels from fifty to
seventy per cent., it was determined by the Department to substitute larger boilers with return
flues, in order to obtain an increase of steam room, and faeilities for sealing them, it being
found impossible to prevent. the rapid accumulation of scale, at sea, working one hundred pounds
of steam to the square ineh. Also, to block up between the paddles so as to reduece them to
one foot by four feet.

With these alterations, she was employed on the coast, and in the Gulf of Mexico about
eighteen months, when the boilers again failed, owing to the high pressure to which they were
subjected, and the consequent impossibility of keeping them tight and free from scale. Her
speed was not materially augmented, while the consumption of fuel was at the rate of eighteen
tons of coal each twenty-four hours, cutting off at half stroke of piston.

In eighteen hundred and forty-six, the “Union” was again altered and repaired. Condens-
ing engines, with cylinders forty inches in diameter, and four feet stroke, and inelined air
pumps, were put in. The flues, furnaces, &e., of boilers renewed, and steam spaee increased.
The blocks were taken out of the wheels, and every other paddle cut out, leaving ten paddles
four feet by two feet.

On the trial trip, from Washington to Norfolk, it was found that the efficiency of the

24




THE UNION.

wheels was not increased, and that the ends of the water-wheel shafts had worn off three-
fourths of an ineh, which could not be remedied without taking her into dock and removing
the wheels, as had been done twice before. She was therefore laid up for the time, and
finally sent around to the Philadelphia Navy Yard, her machinery and boilers taken ont and
sold, and the hull ‘turned into a Receiving Vessel, for which purpose she is yet used by the
Government.

There is no log of the performance of the “Union,” on file, in the Navy Department, but
the particulars contained in Note B, of the Appendix, are taken from a steam log, kept on
board by one of the assistant engineers, during the last trip from Pensacola to Norfolk,
December 12th to 27th, (both inclusive) 1844. From this log, it will be observed, that the
speed of the vessel, under steam alone, with ordinary circumstances of sea and weather, did

not exceed four knots per hour, with the large consumption of nearly twenty tons of coal per

day.

The sums expended on the *Union,” have been as follows, viz.:—

. Constructed in 1843, at a cost of . . ! 3 : Y . $113,909 94
Alterations, repairs, &e., to July, 1844, . P o o 19,738 66
Additions, $ o L A P R 36,300 00 .

Do. v - e O4s p . . . 2,529 00

Total cost was . . 1 » $172,477 60.

ARMAMENT.

Four sixty-eight pounders, mounted in the centre of the vessel, on swivels.
25




THE MICHIGAN.

Tue “Micmeax” was built in eighteen hundred and forty-three, for cruising on the
Northern lakes. Since that period she has been kept constantly in commission, making about
eight years of uninterrupted serviee, except when the winter months compelled her to be laid

up, in common with all vessels navigating those waters.

, HULL.
The hull is built of iron, and as the lakes are composed of fresh water, the objection to

iron vessels, of the rapid failing of their bottoms when employed in sea water, does not apply
to the “Michigan.”

The total weight of the hull, is five hundred and seven thousand, three hundred and
eighty-seven pounds; the iron frames of T iron, are 4} X 4 X ¢ inch; distance from centre to
centre of frame, two feet. The plates are three-quarters of an inch thick at bottom, tapering
to three-eighths of an inch thick at top, clincher built. The machinery and fuel, occupy sixty
feet in length of the central part of the vessel.

Length between perpendieulars, O

Beam on deck, (extreme) . . . o el A g

Depth of hold, PR o e s e SRR L B M) hei iy ™=

Burthen, f Y mh 0g e e £ 561 tons.

Displacement at 7 feet 7 mchea draft S B SR L

Moan deaft' of wogdl, 7TV TN CREA T SRR 7 feet 7 inches.

Deep draft of vessel, D R < e SIS PO e e

Light draft of vessel, . . . . . Sk B, =% HEYEN

Immersed midship section at 7 feet 7 inches draft . . 183 square feet.
ENGINES.

Two inclined direct action condensing engines, placed side by side, at an inclination of
twenty and ahalf degrees from the keel. They have oak frames, and the air-pumps work
with a solid piston at the same inclination of the cylinders. The eylinder valves are of the

26
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THE MICHIGAN.

double balance puppet kind, two discs to a valve; diameters of discs eight and a-quarter and

nine and a-quarter inches. Total weight of engines and frames, one hundred and ninety-six

thousand pounds. Average cost, per pound, of engine, twenty-four cents,

Diameter of cylinders,

Stroke of pistons, : ‘ : - y ;
Space displacement of both steam pistons per stroke, .
Diameter of air-pumps,

36 inches.
8 feet,

113.088 cubic feet.

291 inches,

Stroke of air-pump pistons, . R R S s, -, 4 314 «

Space displacement of both air-pump pistons, per stroke, 245 cubic feet.
L T L S e P 21 5 1 e
Capacity of Bod well, or reservoir, .- .. . . . . FLE 1 “

Diameter of feed-pump, 51 inches.

Stroke of feed-pump piston, . ) 3 A ) % e D R

BOILERS.

Two iron boilers with single return ascending flues, The boilers are placed side by side,

with one smoke-chimney in common.

Eeagthnofs emeliboilery,. . .. . . 0 LU0 T o 19 feet

Breadth of each boiler, - . . . . Lt BN 8 “ 6 inches.
Height of each boiler, (exclusive steam chlmney) C P QL AR E
Area of the total heating surface in the two boilers, . 1976 square feet.
Area of the total grate surface in the two boilers, 84 &
Aggregate cross area of the lower flues at bridge in both

boilers, p et S5 FLE KL e Tt “
Aggregate cross area of the lower flues at back of boiler in

BT 0 . . . e e e wlasEs e “
Cross area of the smoke-chimney, $O0 o d G o s TR ¢

37 feet 3 inches.
430 cubic feet.
Number of furnaces in the two boilers, . . b 4.

Width of each furnace, : 44} inches.
Weight of the two boilers, chimney, &c ‘ . 68,000 pounds.
Weight of water in both boilers, T L B

27

Height of smoke-chimney above grates, . . . . .

Capacity of steam room in the two boilers, s




NAVAL STEAMERS.

PADDLE WHEELS,

Of the common radial kind.

Diameter from outside to outside of paddles, 7 WG ey 21 feet.

Laugth of paddles, . . . - .7 & o L7 7 “ 6 inches

Width of paddles, ol 84 AR Y 26 inches.

Immersion of lower edge of paddle at 7 feet 7 inches draft, . 3 feet 1 inch.

Number of paddles in one wheel, DR L P R 16.

Number of paddles in water in one wheel, . . . . 3.

Area of two paddles, . . . S e T 32.5 square feet.

Area of all immersed paddle surface, . . . . ’ 25 W™ .
PERFORMANCE.

The mean speed of the “Michigan,” between September, 1845, and August, 1847, taken
from her log, and computing the distances from “Mitchell's Map of the Lakes,” that being the
latest authority, is 10.4 statute miles, per hour. Mecan revolutions of the wheels, per minute,
181. Slip of the centre of pressure of the paddle, 20.1 per ecentum. Oblique action of the
paddle on the water, 18.1 per centum. The mean effective pressure on the steam pistons, per

square inch, 18.44 pounds. Horse power developed by the engines, 3383.66.

LOSS OF POWER BY THE AIR-PUMP.

From indicator diagrams, taken from the air-pump, it is found that the mean effective
pressure on the air-pump pistons for the stroke, was 6.625 pounds per square inch. The pump
pistons make one declivering stroke to cach double stroke of the steam pistons, and the space
displacement, per stroke, of the pump, and steam pistons, is 1000 to 4.616, which latter multi-
plied, becomes 9.232, and 6.625 + 9.232 = 0.718. It therefore requires a pressure of 0.718
pounds per square inch, on the pistons of the steam cylinders, to overcome the resistance
opposed to the air-pump pistons, exclusive, of course, of the friction of the air-pump and its
connections.

ARMAMENT.
One sixty-eight pounder, on pivot. .
28




THE FULTON THE'SECOND

Kedges, . : 1 3 3 : f s 0 tons, 9 ewt, 1 qrs,, 20 Ibs.
Chain eables, p ) ‘ . é b 0 « 4 « 0 « g «
Stream and tow rope, . : ’ ) & TR - & “ 2 *
Boats, spars, and sails, . . . . At WO 8% TR
Guns, shot, and powder, . \ 3 ’ o . & 0. - | A P
Boatswains’, gunners’, and carpenters’ stores, - By > « v 22"
Provisions for 130 men, for 30 days, W ) 16+ 8 « T
Crew sodilagpee, - . . . . 15« - P, ¥
T T UER ) S v ST SNV TR
Boilers, steam, and smoke-pipes, . y \ 119 3 « (| L O P
Extras, . ) ¥ 4 . 2 . e b by A" o
Stores and tools, . 4 ; , ’ : 13 « 2. B %S
‘Water in boilers, . : : X : o, RIS ey - 2 «
Coad _ - ; : . ’ * . A 1 5 -, S0 N
Pine wood, (thirtyfive eords) . . . . 46 “ G £
Wood around water tanks, . 3 . ‘ P ¥ e ¥y "  JUSSR o
Total, 539 tons, 19 ewt., 2 qrs, 10 Ibs.

ARMAMENT.

Her armament consisted of eight long forty-two pounders, and one twenty-four ponnd

chase gun, traversing about the deck.

RECAPITULATION OF COST.

Nulbowleqmpnets, .0 . . ., L, v,
ANSutesand wleels” . . . . . . . .
R e L T o

PERFORMANCE.

$157,055 18
49,198 57
93,396 06

$299,649 81

There are no logs extant of the performance of this vessel, but in a letter to Captain M.
C. Perry, dated February 15, 1838, from Charles H. Haswell, the chief engineer, the speed in
smooth water in New York bay, is given at fifteen statute miles per hour, with a boiler pres-

sure of thirty pounds per square inch, cutting off at three-eighths the stroke from the com-

mencement, with the old fashioned camboard “eut off, the engines making twenty-six double

strokes of piston, per minute. The average draft of water was ten feet six inches. Area of
immersed midship seetion, three hundred and eight square feet. The coal-bunkers contained

sufficient coal for two days’ consumption.
21




THE UNION.

Ix March, eighteen hundred and forty-two, Lieutenant W. W. Hunter, U. S. Navy, took
out a patent for a submerged wheel, to, be employed for the propulsion of steamers. The first
essay was made in the canal at Washington, on a small boat called the *“Gery,” and the
results obtained were represented to the Government in so favorable a manner, that it was
determined to build a wooden vessel of one thousand tons burthen, in order to test this
method of propulsion on a large seale. This vessel was built at the Norfolk Navy Yard in
eighteen hundred and forty-two, and named the “Uxiox,” and had the following dimensions :

HULL.

Leogth on'deck, . . W’ i o el e . . 184 feet 6 imelEn
Beam on deck, . . S e e s oY 88 “ £ 8¢
Beam at wheels, . . . SRR Sy s D 36 NS
Doglleof 0l 11 < e R 16, %N
Average draft of water, LRIERTTESN G TR e T e O
Deep draft of water, . . Lt P 18 ¢ VS
Immersed amidship section (11} feet dmft) . «. . 254 square feet.
Launchmg draft, R e e O G SR T
Launching weight of hul* <, . . . . . | 400 tons.
Displa‘cement of Thleat Oratfy .7 I0FRR TN | 900 tons.

" ENGINES.

'
Two non-condensing horizontal, disconnected, engines, which were built at the ‘Washington

Navy Yard in eighteen hundred and forty-two.
Dlamster ‘of eyinders®. | T U IRIE SRR SN i 28 inches.
Stroke of piston, . .- ., SR 0L E G REIRS SE
22 ' |




THE UNION.

HUNTER WHEELS.

Exterior diameter of wheel, X ; / . 2 . : y 14 feet.
Height of paddle, . . . ! 4 : ‘ pSer i, F 4 feet.
‘Width of paddle, ; S . ’ f : r LR T 10 inches.
Number of paddles in each wheel, Sl S . 20.

The Hunter wheel consists of a plain drum revolving in a horizontal plane beneath the
level of the water, upon the sides or periphery of this drum; the paddles are placed vertically,
and radially from the centre; they are composed of plane surfaces like the paddles of ordinary
sile-paddle wheels. In Hunter's wheel the paddles act precisely in the same manner as in
the common paddle wheel, excepting that the latter is revolved in a vertical; while the former
is revolved in a horizontal plane—a difference not in the least affecting the principle of action.

In order that the Hunter wheel may propel when submerged, it is enclosed in a closely
fitting case, (there being a play of about two inches allowed in every direction,) except at the
side of the vessel where the interior of the case communicates with the outside water, and
where the paddle at Aright angles to the keel, projects its whole width from the side of the
vessel. The case is of courso water-tight, and with its contents occupies a place in the hold
of the vessel. ;

The object of this construction is easily understood. If such a wheel were immersed in
the water without its case, and revolved, the action of opposite paddles would neutralize each
other, and no progressive motion result; but by enclosing all the paddles except the one or
two in action, the reaction of the remaining enclosed paddles is against the case, and their
influence is only felt in the loss of the labor expended in sweeping around within the case,
a mass of water equal to the capacity of the space between the drum and case, which
loss goes to increase the slip of the wheel, and is estimated by such increase of slip.

As its mode of action is.identical with that of the common® paddle wheel, it will, like
the common paddle wheel, have losses by slip and oblique action, which must be ecalculated
for both kinds of wheels in the same manner. In making this calculation the side of the
vessel occupies the same position relatively to Hunter’s wheel, that the surface of the water
does to the common paddle wheel. But as the paddles of Hunter's wheel revolve, they
sweep within the case the mass of water included between the paddles on entering, and
throw it out on leaving: there are then the additional losses of the momentum of this water

so carried around (which increases the slip) and its friction on the top, bottom and sides

“of the case, and on the top and bottom of the drum.

23
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NAVAL STEAMERS.

BOILERS.
There were three iron boilers of the common tubular variety, placed side by side, across
the vessel, and containing two thousand eight hundred square feet of fire surface. The com-
bustion was urged by a fan-blast. Each boiler was eighteen feet long, and six feet six inches

diameter; area of chimney, fifty-two inches.

RIG AND SAILS.

The rig of the steamer “Uxtox” was that of a three-masted schooner, having square-sail,
jib, foresail, mainsail, and mizzen. Area of sails, five thousand one hundred and sixty-nine
square fect. Proportion of surface of sail to ared of immersed midship section, two hundred

and three to one.
PERFORMANCE.
The “Union” was never off the United States coast, and did but very little steaming.

As steam was carried in her hoilers from seventy to ninety pounds and over, per square inch,
above atmosphere, it was impossible, with any practicable amount of “dlowing off,” to prevent
a great accumulation of “scale” on the fire surface; the result was the rapid destruction of
the boilers.

After an experimental cruise of about a year on the coast of the United States, in which
her average speed was about five knots an hour, and the slip of the wheels from fifty to
seventy per cent., it was determined by the Department to substitute larger boilers with return
flues, in order to obtain an increase of steam room, and facilities for scaling them, it being
found impossible to prevent the rapid accumulation of scale, at sea, working one hundred pounds
of steam to the square inch. Also, to block up between the paddles so as to reduce them to
one foot by four feet.

‘With these alterations, she was employed on the coast, and in the Gulf of Mexico about
eighteen months, when the boilers again failed, owing to the high pressure to which they were
subjected, and the consequent impossibility of keeping them tight and free from scale. Her
speed was not materially augmented, while the consumption of fuel was at the rate of eighteen
tons of coal each twenty-four hours, cutting off at half stroke of piston.

In cighteen hundred and fortysix, the “Union” was again altered and repaired. Condens-
ing engines, with cylinders forty inches in diameter, and four feet stroke, and inclined air
pumps, were put in. The flues, furnaces, &e., of boilers renewed, and steam space increased.
The blocks were taken out of the wheels, and every other paddle cut out, leaving ten paddles
four feet by two feet. . -

On the trial trip, from Washington to Norfolk, it was found that the efficiency of the
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THE UNION.

wheels was not increased, and that the ends of the water-wheel shafts had worn off three-
fourths of an inch, which could not be remedied without taking her into dock and removing
the wheels, as had been done twice before. She was therefore laid up for the time, and
finally sent around to the Philadelphia Navy Yard, her machinery and boilers taken out and
sold, and the hull turned into a Receiving Vessel, for which purpose she is yet used by the
Government.

There is no log of the performance of the “Union,” on file, in the Navy Department, but
the particulars contained in Note B, of the Appendix, are taken from a steam log, kept on
board by one of the assistant engineers, during the last trip from Pensacola to Norfolk,
December 12th to 27th, (both inclusive) 1844. From this log, it will be observed, that the
speed of the vessel, under steam alone, with ordinary circumstances of sea and weather, did
not exceed four knots per hour, with the large consumption of nearly twenty tons of coal per
day.

The sums expended on the “Union,” have been as follows, viz.:—

Constructed in 1843, at a cost of . 2 g 3 ¢ 8 . $113,909 94
Alterations, repairs, &ec., to July, 1844, . PURA S - TF 19,738 66
Additions, ' * ¢  May, 1847,. . . . o . 36,300 00

Deo. B e - lbT et A aeaha A - 2,529 00

Total cost was v ; i y $172,477 60.

ARMAMENT.

Four sixty-eight pounders, mounted in the centre of the vessel, on swivels.
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THE MICHIGAN.

Tue “Mwcmeax” was built in eighteen hundred and forty-three, for cruising on the
Northern lakes. Since that period she has been kept constantly in commission, making about
cight years of uninterrupted service, except when the winter months compelled her to be laid

up, in common with all vessels navigating those waters.

HULL.

The hull is built of iron, and as the lakes are composed of fresh water, the objection to
iron vessels, of the rapid failing of their bottoms when employed in sea water, does not apply

to the “Michigan.”

The total weight of the hull, is five hundred and seven thousand, three hundred and )

eighty-seven pounds; the iron frames of T iron, are 4} X 4 X § inch; distance from centre to
centre of frame, two feet. The plates are three-quarters of an inch thick at bottom, tapering
to three-eighths of an inch thick at top, clincher built. The machinery and fuel, occupy sixty
feet in length of the central part of the vessel.

Length between perpendiculars, SRR L 160 et G

Prodih' ‘o “deth," (extreme) T ITTPRSERSTREC U0, T o

Depth of hold, SR VO | L 3 ous SRR SR 12«
Burthen, : : 2 5 . : 561 tons.
Displacement at 7 feet 7 mches draft Ll S =T A 570 »

Moan drift of vemsely™ .= M ERE RO L OGN LT 7 feet 7 inches.
Deep draft of vessel, N e NP Y. £ L
Light draft of vessel, . . . . 3 8 * Ia=

Immersed midship section at 7 feet 7 mches draft, . . 188 square feet.

ENGINES.

Two inclined direct action condensing engines, placed side by side, at an inclination of
twenty and ahalf degrees from the keel. They have oak frames, and the air-pumps work

with a solid piston at the same inclination of the cylinders. The cylinder valves are of the
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THE MICHIGAN.

double balance puppet kind, two dises to a valve; diameters of discs eight and a-quarter and

nine and a-quarter inches. Total weight of engines and frames, one hundred and ninety-six

thousand pounds. Average cost, per pound, of engine, twenty-four cents.

Diameter of cylinders, 36 inches,
Stroke of pistons, 8 foet,

Space displacement of both steam pistons per stroke, . 118.088 cubic feet,
Diameter of air-pumps, 291 inches,
Stroke of air-pump pistons, . (I 3814 «

Space displacement of both air-pump pistons, per stroke, 245 cubie feet.
Capacity of condenser, . ! AR A g2 L5 21 = -
Capacity of hot well, or reservoir, 21} «
Diameter of feed-pump, 51 inches.
Stroke of feed-pump piston, 81y «

BOILERS.

Two iron boilers with single return ascending flues, The boilers are placed side by side,

with one smoke-chimney in common.

Length of each boiler, 19 feet,
Breadth of each boiler, 8 “ 6 inches.
Height of each boiler, (exclusive steam chimney) |, 0 i 8L el

Area of the total heating surface in the two boilers, .
Area of the total grate surface in the two boilers, o 8T J
Aggregate cross area of the lower flues at bridge in both

1976 square feet.

boilers, p Y34 ‘ $ o T e AW AR 90 4 -

Aggregate cross area of the lower flues at back of boiler in
R S, 17 7T "

Cross area of the smoke-chimney, o ed e gae PUSRRT LIRSS S g

87 feet 3 inches.

430 cubic feet.

Number of furnaces in the two boilers, . ; 3 A f 4,

Width of each furnace, a4k < 441 inches.

Weight of the two boilers, chimney, &e., . 68,000 pounds.

Weight of water in both boilers, 50,000

Height of smoke-chimney above grates, . . . ., .
Capacity of steam room in the two boilers,
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NAVAL STEAMERS.

PADDLE WHEELS,
Of the common radial kind.

Diameter from outside to outside of paddles, B Pl 21 feet.

Langth of paddles, . .. .. 0 o i v 0 7 ¢ 6 inches.

‘Width of paddles, : gy ! 4L B0 e I 26 inches.

Immersion of lower edge of paddle at 7 feet 7 inches draft, . 3 feet 1 inch.

Number of paddles in one wheel, D8 o e R AL R 16.

Number of paddles in water in one wheel, . . . . 3.

Area of two paddles, . . bt e s e 32.5 square feet.

Area of all immersed paddle surface, . . . . . 97,65 1K R
PERFORMANCE.

The mean speed of the “Michigan,” between September, 1845, and August, 1847, taken
from her log, and computing the distances from ¢Mitchell's Map of the Lakes,” that being the
latest authority, is 10.4 statute miles, per hour. Mean revolutions of the wheels, per minute,
184. Slip of the centre of pressure of the paddle, 20.1 per centum. Oblique action of the
paddle on the water, 18.1 per centum. The mean effective pressure on the steam pistons, per
sqnare ineh, 18.44 pounds. Horse power developed by the engines, 333.66.

LOSS OF POWER BY THE AIR-PUMP,

From indicator diagrams, taken from the air-pump, it is found that the mean effective
pressure on the air-pump pistons for the stroke, was 6.625 pounds per square inch. The pump
pistons make one delivering stroke to each double stroke of the steam pistons, and the space
displacement, per stroke, of the pump, and steam pistons, is 1000 to 4.616, which latter multi-
plied, becomes 9.232, and 6.625 + 9.282 = 0.718. It therefore requires a pressure of 0.718
pounds per square inch, on the pistons of the steam cylinders, to overcome the resistance
opposed to the air-pump pistons, exclusive, of course, of the friction of the air-pump and its
conneetions.

ARMAMENT.

One sixty-eight pounder, on pivot.
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THE GENERAL TAYLOR,.

Tanis small steamer was bought by the War Departmenf, and used as a transport for
troops, supplies, d&ec., during the Seminole war in Florida. At the termination of that war,
she was transferred to the Navy Department, and used for a time in the Gulf of Mexico,
to prevent the spoliation of the Government live oak preserves. In eighteen hundred and
forty-five, the “General Taylor” was converted into a tug steamer, and stationed at the
Pensacola Navy Yard, in Florida,

As this vessel was built for a commercial stcamer, intended to navigate land-locked
~bays, she was wunfitted for ocean navigation, and had neither hull, machinery, or spars
proper for a naval steamer. ‘

The following are the dimensions of the “General Taylor”:—

HULL.
A 105 feet.
Beam on deck, 1 s 5 J 4 ; : 17 “ 6 inches.
Depth of hold, S P S R 8- % 6 ¢
Burthen, R : ) X 152 tons.

- Mean draft of water with half fuel in and other weights full) 5 “ 6 inches.
Immersed amidship section at 5 feet 6 inchesdraft, . .  87.5 square feet.

ENGINE.
One vertical, cross head, condensing engine, with two conneeting rods.
Diameter of cylinder, ; DRI et o LR e R e
Stroke of piston, : e e T e

Space displacement of pxston, per stroke, N M 20.86 cubic feet.

PADDLE WHEELS.

Diameter from outside to outside of paddles, . . . 16 feet.
L e S S R S 4 “ 10 inches.
Width of paddles, A e 1 S 22 inches.
Immersion of lower edge of paddle at 5 feet 6 inches draft, 2 feet 3 inches.
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NAVAL STEAMERS.

Number of paddles in one whee, . . . . . 14

Number of paddles in water in one wheel, AN 3.

Area of two paddles, s SR / , . . 17422 square feo&

Area of all immersed paddle surface, ’ » ¢ 53.166 4 %
BOILER.

One iron boiler with arches below and single return ascending flues.

Length of boiler, g, S N 1 g S AR A 15 feet.
Breadth of boiler, . : . : . . . ; o[
Height of boiler, [l iy IUIRCE S Sl I e 8.5
Area of the total heating surface, L 0 A : 499 square feet.
Area of the total grate surface, : ! . : . 2125, ol
Aggregate cross area of the lower arches over bridge wall, 6967, % 2
% Pl % 8 ¢~ Dolimd o0, ¢ . 100005008
Aggregate cross area of upper flues, . . . . 3.142 « ¢
Cross area of smokechimmey, . . . . . . 7.876 M
Height of smoke-chimney above grate, . . X . 39 feet.
Capacity of steam room in the boiler, .° . . . 140 cubie feet.
PERFORMANCE.

When steaming in Pensacola Bay, the mean speed of the vessel was 9.443 knots of
60823 feet, or 10.88 statute miles of 5280 feet. Steam pressure in boiler per guage, twenty
pounds per square inch above atmosphere, cut off at half stroke. Number of double strokes
of piston per minute, twenty-five. Consumption of southern pine wood, three-eighths of a
cord per hour. Slip of the centre of pressure of the wheels, 18 per centum. Oblique aetion
of the paddles, 11.94 per centum,.

In cighteen hundred and forty-six, the “GexerarL Tavror” was aceidentally burned to
the water’s edge, alongside the wharf at the Navy Yard, Pensacola, and she was rebuilt at

once of the same dimensions of hull as before, but with new paddle wheels, engine and
boiler, the dimensions of which were as follows:

PADDLE WHEELS.

Diameter from outside to outside of paddles, . 17 feet.
Length of paddle, g g, . 6.8
Breadth of paddle, R ; 20 inches,
Number of paddles in one wheel, ' A D . 13.
30 ,
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THE GENERAL TAYLOR.

\ ) ENGINE.

Y, ! One of the same kind as before

: ] Diameter of eylinder B - ) Dy e 36 Bk

1 Stroke of piston, ) y Cak AR RS TR RN 6 feet.

| Space displacement of piston, per stroke, . v : . 42411 cubic feet.

l BOILER.

'; Total area of grate surface, . y . 3 ) .' . 30 square feet,

\ Total area of heating surface, 4 g : il 2 o0y ¥ #
Steam room, 4 . ’ g y ’ p . ; 215 cubic feet.

This boiler furnished steam of twenty-two pounds boiler pressure above atmosphere, per
square inch, cut off halfstroke, the engine making twenty-five double strokes of piston per'
minute. Consumption of Southern pine wood, three<quarters of a cord per hour.

The performance of this vessel has never been accurately ascertained, but was about
twelve miles per hour. The vessel continued in the Navy till April, eighteen hundred and
fifty-two, but being in need of extensive repairs, she was considered as not worth the cost,
and sold at public auction, at Pensacola Navy Yard.
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THE ’COL. HARNEY AND THE POINSETT.

Tisse two steamers were purchased by the War Department, and used for transports, until
the end of the Florida war, at which time they were also transferred to the Navy Department
and used in the Gulf for a short period, when they were sold out of the service.

They were constructed alike in their hunlls and paddle wheels, but had different kinds of

engines and boilers.

Of the “Porxskrr,” there is no record in the Department, either of her boilers or per-
formance. She had one condensing engine, with cylinder of thirty-eight inches diameter, and

eight feet nine “inches stroke of piston. The dimensions of the “Coroner Harxey,” were as

follows :—
HULL.
Length on deck,

Beam, )
Depth of hold, .
Burthen, d y . . A : E o
Mean draft of water, with half coal, and all other weights
Immersed amidship section (6 feet draft)

o

ENGINE.

One beam or top-vertical condensing engine.
Diameter of cylinder, . .
Stroke of piston, e LY e
Space displacement of piston, per stroke,
PADDLE WHEELS.
Diameter from outside to outside of paddles,
Length of paddles,
Width of paddles,

Immersion of lower edge of paddles at 6 fect draft, .
82

133 feet.
99  «

g «
305 toms,
6 feet.
108 square feet.

343 inches.
8 feet.
52.688 cubic feet.

20 feet.

7 13

24 inches.

3 feet 8 inches.

p 4 Y\
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THE COLONEL HARNEY AND THE POINSETT.

Number of paddles in one wheel, . . ., . |, | 14.

Number of paddles in water, in one wheel, LSS 8.

Area of two paddles, ! : . 28 square feet.

Area of all immersed paddle surface, . . ; , A ad o8 %

BOILER.
One iron boiler, with arches below and flues above.

Length of boiler, . \ = 4 . : . ‘ i8 feet.

Breadth of boiler, . Y . 3 3 : ) s 3 8 “ 6 inches,

Height of boiler, . ) r : : : . ? 3 87 %O 8

Area of total heating surface, . i - s SRt 4 . 608 square feet.

Area of total grate surface, ' > - . » . 20 5 "

Aggregate cross area of arches over bridge, . . 4 . 103 « oy
. - o i “  behind g o A AR .
b - N Doeaniper flues, .- - -, o, 4 (BART “

Cross area of smoke-chimney, . ] A 7 . y &0 - “

Height of chimney above grates, . . . . . . 54 feet.
Capacity of steam room in boiler, . . . . | 230 cubic feet.

PERFORMANCE.

With a steam boiler pressure of twenty pounds above the atmosphere per square inch, cut
off at half stroke, the piston made seventeen double strokes per minute, and gave the vessel
at sea, a mean speed of eight knots of 60823 feet, or 9.216 statute miles per homr. Consump-
tion of Southern pine wood, three-quarters of a cord per hour Slip of the centre of pressure
of the paddles, 19.14 per centum. Oblique action of the paddles, 14.55 per centum. Mean
effective pressure on the piston, per square inch, twenty-four and a-half pounds. Iorse power
developed by the engine, 202.79.

ARMAMENT.
The “Coroxer Harney” and the “Poinserr,” carried, each, a long thirty-two pounder on

pivot.
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THE SCOURGE AND THE TRIS

Tur steamers “Scource” and “Ims” were purchased by the Navy Department, from
the merchant service, in eighteen hundred and forty-seven, and used for a short cruise in the
Gulf, and then sold out of the service, having been found unadapted for Naval purposes.

The “Scourge” had two of “Loper’s” flat bladed propellers, and the “Iris,” radial paddle

wheels. There is no record of the dimensions and performance of the “Scourge,” to be found,

those of the “Iris,” are as follows, viz.:—

HULL.
Length on deck, 4 3 5 2 . 4
Breadth of beam, . : : ; , . .
Depth of hold, ¢ . . s il e
Burthen, : ; . . ¥ ‘ .
Immersed midship area of hull, RS T LRI = SRR |8
Mean draft of water, .
ENGINE.

One piston rod, condensing, steeple engine.

Diameter of cylinder, .. : A .
Stroke of piston, bl L 2% 4
Spice displacement of piston, per stroke, . . .

BOILERS.

145 feet,

2

1 X

388 tons.

229 square feet.
9 feet 9 inches.

.-

54 inches.
6 feet. 3
95.244 cubic feet.

The hoilers were of iron, two in number, of the double-return drop-flue variety, of the

following dimensions:—
Length of each boiler,
Breadth . i
Height : ¢ INBRAS e
Height of smoke-chimney above grate,
Cross area of smoke-chimney,
Area of heating surface in the two boilers, o
Cross area of each of the three rows of flues, (14} in diam-
eter) in the two boilers, é
34

28 feet. 3
6 “ 10 inches. = =
8 13 3 o

40 14 ‘_

11,54 feet, !

1420 square feet.

9.17 feet.

-
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THE SCOURGE AND THE IRIS.

PROPORTIONS,
Proportion of heating to grate surface, . gty
“ “ grate surface to cross area of each of the three

rows of flues in the two boilers,
i “ Theating surface to cross area of smoke-chimney, .
41 vl - X * cubic foot of space displace-
ment of piston,
per double stroke of piston,
per minute, - A
Consumption of bituminous coal, per hour, with natural draft,
per square foot of grate surface,
Consumption of anthracite, with fan blast, per square foot, of
grate surface, . . : . 4 : ; 3 5
Sea water evaporated by one pound of bituminous coal, per

hour, " ’ . . ’ , ! y ! 3 -

PADDLE WHEELS,

Were of the common radial kind.

Diameter of wheel, U - T S SR

- Number of paddles in each wheel, A AR S
Length ¢ v. IR NGy | T < T, T AT
Breadth “ A ! . ; . } L L

Area of one “ U e e R R
Mean immersion of lower edge of paddle, . . .

With centre paddle vertical, in water, at once, . .

PERFORMANCE.

The logs of the vessel give her performance for four hundred and forty{five hours’ steam-
ing, using anthracite coal, with a fan blast; and for five hundred and fifty-two hours’ steaming,
using bituminous coal, with natural draft. The mean speed of the vessel in the entire nine
hundred and ninety-seven hours, was 6.718 knots per hour; the double strokes of piston, per
minute, 12.054. The steam was cut off at half stroke of piston; the boiler pressure was

twelve and a-half pounds above the atmosphere.

ARMAMENT.

The “Iris” carried one long thirty-two pounder, on a pivot.
35

1775  to 1,000.

8724 “ 1,000.
6.932 “ 1,000.

14.881 “ 1,000.

1.191 “ 1,000.

12.812 pounds.

11.825 o
S8 &

28 feet.

20.

6 feet.

2 “ 4 inches.
14 square feet.
3 feet 3 inches.
4} paddles.




THE MISSISSIPPI.

A very correet view of this celebrated Naval steamer, is given in Plate Four, engraved
from a beautiful daguerreotype, taken by Messrs. Beckers & Piard, Daguerrean Artists, Broad-
way, New York, the day before she sailed, as the Flag Ship of Commodore Perry, for Japan.

It will be remembered, that this steamer was the Flag Ship of the same gallant Commo-
dore, in the Home Squadron, during the late Mexi¢can war; and, that subsequently, she con-
veyed Kossuth from Turkey to Franee, and landed him at Gibraltar, and then brought his
comrades in exile to this eountry.

During the past summer, she visited the fishing banks of Nova Scotia and New Brunswick,
to look after the interests of the fishermen in that quarter, and returned to New York in
September last, and the following month left for Amnmnapolis, to join the steamer Prineeton,”
before leaving in her company for Japan, in the month of December. The hull was built in
eighteen hundred and forty, at the Navy Yard, Philadelphia, and the machinery was construeted
at the large Iron works of Messrs. Merrick & Town, of that eity. During the past year, this
steamer was placed in dock, and thoroughly repaired, and her engines and boilers put in good
order, at the same works at which they were built, now owned by Messrs. Merrick & Son, of
whieh B. H. Bartol, Esq,, is the Engineer. It was found necessary to put in two new cylinders,
and thoroughly repair the copper boilers, which were much injured by the salt water and the
use of bituminous coal. The cost of the repairs to the machinery and whee]s was seventy-two
thousand, nine hundred and fifty-one dollars and eighty-one cents. "‘

She has, however, been altogether the most useful and economieal side-wheel steamer in
the Navy, and has it is believed, steamed a greater distance than any warsteamer now afloat.

: HULL. "
Eglipved all, - - U v L ST RSN, L e
Length between perpendiculars, . . . . . 220 « , -
Beam, 0L T T DL ST S, | 4. "
o SRR A S 89 « ‘
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THE MISSISSIPPI.

Depth-of hold, . . : ; ] ] : L s 23} feet.

Displacement at mean draft,. R PERD A0 X 8 8,220 tons.
Launching weight of hull, . . SR AN e Ak v
Immersed amidship area at mean draft, - p = S 684 square feet.
Draft ready for sea, except coal, . 3 i 5 p : 18 feet.

L T T T R 20 «

Draft in feet. . Displacement in tons,

10 B e ™ ok T s 1332,
R L a e . .. . 1124
14 R = = e ¢ (= 92183.
i N R S O ¢ 1
18 AL SRSt P 2992.

B X o T e

RIG.

Barquerigged; amount of surface in plain sails, to top-gallant sails inclusive, nineteen thon-

sand square feet.

ENGINES.
Two side-lever engines.
imcteivof eylmders)s - . . . . . . . 75 inches.
Stroke, . s = : ! : W S G T el 7 feet.
Displacement of both pistons, . RS SRR o 4295 feet.
Diameter of upper steam, and lower exhaust valves, = « ik 14} inches.
. lower ¢ S apper” . ¢ Nt ¢ 13§ «©

133

o PO P T 463

SRORe of pistony . n. .. . . R S 3 feet 4 inches.
Displacement of pistons of beth pumps, 86+% cubic feet, or, 20 per cent. of that of the
- steam pistons, : : 4 y

Capacity of condenser, 150 cubic feet, or, 35 per cent. of that of the steam pistons.

Feed pumps (two.to each engine) 7} inches in diameter, by 44 inches stroke.

From the relative dimensions of the cylinders and valves, it will be seen that there is one
square inch of valve opening to one thousand, one hundred and sixty-two eubic inches of steam
piston displacement. ';S'tgam room, one thousand, seven lundred and seventy cubic feet. Total
! ;veight of engines, thgshuﬁdred and eleven tons.

| ‘ 87
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NAVAL STEAMERS.

BOILERS.

The boilers are three in number, of the double-return ascending-flue variety, constructed of
copper, and with three furnaces in each. 'I'he); contain in the aggregate, six thousand square
feet of heating surface, and two hundred and forty square feet of grate surface. The propor-
tion of grate to heating surface, is therefore, one to twentyfive, and the proportion of heating
surface to space displacement of piston, is nearly fourteen square feet to one cubie foot.

Weight of boilers, chimney connections, &e., one hundred and twenty tons.

Weight of water in boilers, (full) eighty-two tons.

Weight of wheels, bunkers, tools, duplicate picces of engine, stores of the engine depart-
ment, &c., two hundred and eighty-eight tons—total, four hundred and ninety tons—to which
add bunkers ‘half full of coal, (three hundred tons) makes seven hundred and ninety tons,
devoted to the engine department at mean draft, or equal to sixty-nine per cent., of the whole

available displacement of the vessel, at mean draft.

PADDLE WHEELS,
Of the common radial kind.

Diameter from outside, . . Sl i - TR 28 feet.

LaRgth of pelllias, . « TAN- N 3. MR A g =

Breadth of paddles, . : . : S e vl s 30 inches.
Number of paddles in each wheel, . AR TR 2.

Distance apart at periphery, . LRl . A : 4.19 feet.

Mean immersion of lower edge of paddles, TN 5 feet 6 inches.
Number of paddles of each wheel in water, . . . . 5.

Wompies oF peddles, 5 T SRR g - L L L 47 tons.

They were first constructed a split paddle, the surface being in two parts, holted on back
and front of arms. Area of two paddles, fifty-five square feet, or one-tenth of the immersed
amidship section of the vessel.

This form of paddle was used on the Mississippi until last summer, when the part on the
front of the arms was taken off, four inches taken from its width, and then bolted on the
back side of the arm adjoining the other part. This simple change added to the speed of the
vessel of over one knot an hour, with the same pressure as used formerly.

ARMAMENT.

The battery consists of two fen inch (one hundred and twenty pounders) Paixhan guns,
mounted one on each bow, on pivots; and eight, eight inch (sixty-eight pounders) Paixhan
guns, mounted abaft the wheels, in broadside.
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THE MISSISSIPPI.

PERFORMANCE.

The mean performance of the “Mississippi,” under steam alone, cruising in the Atlantic and
Gulf of Mexico, from October, eighteen hundred and forty-five, to March, eighteen hundred and
forty-seven, during thirty days, with light breeze ahead, was seven and one-third knots per
hour. Double strokes of piston, 10.65 per minute. Mean effective pressure on piston by indi-
eator, fourteen pounds per square inch. Consumption of bituminous coal, per hour, 3078
pounds, or 36.936 tons per day. The seaknot is usually taken at 6082% feet, which would
make the speed of the vessel equal to 8.45 statute,' or land miles, per hour.

The mean of the entire amount of steaming, done under steam and canvas, between the
periods of time above named, was as follows:—

Speed of vessel, per hour, BT Wt AT S e . 7.08" knate!
Revolutions of wheels, per minute, . » i . 4 p 204 "

Steam pressure in boilers, above the atmosphere, per square inch,  10.5 pounds.

Cut off at three-eighths of the stroke from the commeneement; eonsumption of coal, per
hour, 2,877 pounds, or 68,948 pounds per day of twenty-four hours.

From the time the ¢ Mississippi” left Gibraltar, the seventh day of July, eighteen hun-
dred and forty-nine, to the day of her arrival at Naples, the seventeenth day of April, cightecn
hundred and fifty, the Engineer’s Log, shows that she had steamed forty-one days, thirtcen and
one-half hours; during which time there were head winds thirty-siz days and twenty-three hours,
and a fair wind only thrée days, mine hours and three-quarters; and that sail had been set only
two days four hours and threequarters; the remaining time, of seven days and five hours, the
wind was light and variable, and when fair, too light to assist the ship, by making sail!

Note D, of the Appendix, shows the views of the Chief Engineer of this vessel, respecting
the value of sails to a side-wheel steamer, and Note E, contains the Steam Log, furnished for
this work, by the same engineer, of two days’ performance at sea, last October, with two
indicator cards, on Plate Thirty.

COST.
Original cost of hull, rigging, &e, . . . . . §306,683 00,
- . machinery and wheels, . . . . . 243,571 00,
Repairs in 1852, . 3 ; 3 IR < 94,954 00,
Total cost, . ; : . $645,208 00.
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THE MISSOURL

Tins steamer was built at the New York Navy Yard in eighteen hundred and forty
and forty-one, of the same proportions and after the same lines as the “Mississippi,” though
much her saperior in internal arrangement and finish. Iler machinery was constructed at
the West Point Foundry, Cold Spring, from designs of Charles W. Copeland, Esq., Civil
and Mechanical Engincer, (who also designed the engines of the Mississippi,) under the
superintendence of Charles II. Haswell, Esq., formerly Engineer-in-Chief of the United States
Navy.

Her engines were double, inclined, condensing, with inclined air-pumps, and supported
on wooden frames. The cubic contents of her cylinders were identical with those of the
“Mississippi,” a difference being made in the length of stroke, to test the relative merits
of “long” or “short stroke” engines. For the dimensions of her water-wheels, boilers, d&e.,

see the preceding description of the * Mississippi.”

ENGINE.
Diameter of eylinders, LRI =t L 624 inches.
Fomgpth' of shoke;| o UATEEPS SRS LT L ST 10 feet.
Cubic contents of cylinder, . . . . .° . . 871,000 cubic inches.
Estimated horse-power of engines, . . . . . 600.
Weight of engines and boilers, S TR TS L 84TBeT o
COST.
Engines and wheels, SRR S S T VR SF Y
Boilers, it SR A ) 85,660 91
Coal bunkers, SRR = L e o 6,768 75
Extras and duplicate pieces, R T X T I 9,083 15
Hull (complete, exclusive of armament,) ' s, 126,589 74
Total (except armament,) 8598,483 18
40
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THE MISSOURI.

PERFORMANCE.

From some memorandums of her performance on the coast in experimental trips, her
average specd is aseertained to be eight knots per hour, and her maximum nine to ten knots,
After completion, a trial of speed was made with the “Mississippi,” from New York to
Washington, but as the journals of the “Mississippi” became heated, and obliged her to
slacken her speed, and the “Missouri” ran aground in the DPotomac River, no definite
result was obtained.

I am indebted to the courtesy of Charles W. Copeland, Esq., for a copy of a letter
from John Faron, Esq., Chief Engineer of the “Missouri” on her passage to Gibraltar, from
which the following synopsis has been prepared :—

August 6, 1843—At 10% P. M., off Cape Henry; at 11, discharged pilot and got under
way. Draft of vessel, 20 feet 6 inches forward, 21 feet 9 inches aft.

Steam, 91 pounds; vacuum, 25 inches; revolutions, 10} per minute. Engines in operation
17 hours 25 minutes. Coal consumed, 29.7 tons Cumberland. Cut-off, nearly two-sevenths
from commencement.

7th—Engines in operation 23 hows. Steam, 8} pounds. Vacuum, 25 inches. Revolu-
tions, 9% per minute. Consumption of coal, 34.6.

8th—Engines in operation 23 hours 5 minutes. Steam, 8} pounds. Revolutions per
minute, 10. Cut-off, oneseventh. Consumption of coal, 29.9 tons. Thermometer in after fire-
room, 138°. Fore and aft sails set, but of little use. Throttle necarly closed.

9th.—Engines in operation 24 hours. Steam, 104 pounds. Revolutions per minute, 9}.

Coal consumed, 27.7 tons.

10¢h.—Engines in operation 24 hours. Steam, 11 pounds. Revolutions, 11. Coal con-
sumed, 28.9 tons. Light head wind.

11¢h.—Engines in operation 23 hours 30 minutes. Steam, 10 pounds. Revolutions, 11.
Coal consumed, 31.56 tons.

12th.—Engines in operation 24 hours. Steam, 10} pounds. Revolutions, 10. Coal con-
sumed, 29.81 tons.

13th.—Engines in operation 24 hours. Steam, 11§ pounds. Revolutions, 11. Coal con-
sumed, 34.52 tons. Fresh head wind.

14th—Steam, 11 pounds. Revolutions, 11}. Coal consumed, 34.5 tons. Cut-off; one-
seventh. Throttle half open. Fresh head wind. Engines working 24 hours.

15th.—Engines in operation 24 howrs, Steam, 11} pounds. Revolutions, 11. Throttle
one-third open. Coal consumed, 31.42 tons. Ashes hoisted out the last 24 hours, 6 tons.
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NAVAL STEAMERS.

16th.—Engines in operation 24 hours. Steam, 11} pounds. Revolutions, 12. Coal con-
sumed, 31.5 tons. Ashes hoisted out, 7} tons. Wind still ahead.

17th—Engines in operation 24 hours. Steam, 10} pounds. Revolutions, 11}. Coal con-
sumed, 35.4 tons. Ashes, 7T} tons, i

18th—At 3 h. 38 min. P. M., slowed engines. Came to anchor at .6 P. M., off Fayal.
Steam, 10} pounds. Revolutions, 11}. Engines in operation 17 hours 30 minutes. Coal
consumed, 21.37 tons. Ashes, 6} tons.

Actual running time under steam, 280 hours; distance, 2500 statute miles; average speed
per hour, 8.92 miles. Total amount of coal consumed, 400.88 tons; average per hour, 1.481
tons. The occasional stoppages uoticed were necessary to refit the cut-off, which was of the

”»

“cam” arran gement.

The “Missouri,” then under the command of Captain John J. Newton, of the United
States Navy, arrived safely at Gibraltar. On the evening of the twenty-third of August, a
quantity of spirits of turpentine fell on the felting of the steam-pipe, and‘ took fire from
a lamp. The flames spread so rapidly that all hope of saving her was speedily abandoned ;
and in a few hours nothing remained of this splendid vessel save a sinking and blackened
hulk. The utmost exertions of her officers were of no avail; her commandant was the last
one to leave the ship, and every thing was lost.
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THE PRINCETON.
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