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PREFACE.

AVING completed this work, the author desires to express his
thanks to many friends and acquaintances whose assistance,
given in the form of books, letters, manuscripts, etc., has made the
collection of much of the contained information possible. Especial
thanks are due to Mr. Chas. H. Haswell of New York, a veteran
engineer, and one of the few survivors of the earliest steam period
of our navy; his clear mind has supplied a fund of information
regarding the birth of our steam navy that could not have been
obtained elsewhere, and which has made possible the rescue from
oblivion of much of the subject-matter included in the first chapters.
Chief Engineer B. F. Isherwood, U. 8. Navy, has also kindly sup-
plied much information and many references to documents from
which valuable knowledge has been derived.

Chief Engineers James W. King, William H. Shock, Charles
H. Loring, George W. Melville, David P. Jones, James Entwistle,
F. G. McKean, Harrie Webster, and James H. Perry; Pussed
Assistant Engineers Robert 8. Griffin, F. C. Bieg, Walter M.
McFarland, H. P. Norton, F. C. Bowers, G. Kaemmerling, and
Chief Naval Constructor Philip Hichborn, have all afforded so much
aid in the way of papers, manuscripts, photographs, etc., that it is a
pleasure to thank them by name. Mr. T. C. Brecht, formerly of
the naval engineer corps, and Mr. A. O. Blaisdell of New York,
have contributed valuable drawings of machinery of older ships,
which might not have been found elsewhere, which are greatly
appreciated. Mr. E. H. Hart, the well-known photographer of
Brooklyn, has placed the author under many obligations by allowing
the use of photographs upon which he holds copyrights. Besides
those already named, nearly three hundred others-—officers and
ex-officers of the navy, ship and engine builders, and civilians inter-
ested in naval progress—have by letter or verbally given much
assistance; all whom are now formally thanked.

In all matters of historical importance the aim has been to
adhere strictly to official accounts written at the time by persons
most directly concerned. With this idea in view, the annual reports
of the Secretary of the Navy for more than fifty years, covering the
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period since steam was introduced into the navy, have been carefully
studied, as have also the reports of commanding officers of fleets,
squadrons, and ships, especially those relating to the operations of
the Civil War. The records of the naval Bureaus of Steam Engi-
neering and Construction and Repair have beenfound mines of useful
knowledge. Many reports made by committees of Congress on
naval matters have also beem used and much information gained
from them, they being official and impartial to the same extent as
departmental reports, and therefore equally suitable. From these
official sources and from individuals of undoubted reliability the
material for this book has been obtained.

In addition to official documents, many books have been used
for reference. Some of these are mentioned in the text; among
others, those found most useful have been, ¢¢ The Atlantic and Gulf
Coast,” by Rear Admiral Daniel Ammen; C. B. Boynton, ¢ History
of the Navy During the Cival War;’’ Charles B. Stuart, ¢¢ Naval
and Merchant Steamers of the United States;’’ J. R. Soley, ¢ The
Blockade and the Cruisers;’’ Geo. F. Emmons, ¢¢Navy of the
United States, 1775-1853;’> Rear Admiral Preble, ¢ History of
Steam Navigation;”’ Dr. R. H. Thurston, ¢ Growth of the Steam
Engine;’’ Captain A. T. Mahan, ¢ Gulf and Inland Waters;”’
T. H. 8. Hamersly, ‘¢ General Register of the U. 8. Navy;’’ J. T.
Scharf, ¢ History of the Confederate States Navy;’’ Bennet
Woodcroft, ¢¢Origin of Steam Navigation;” Wm. C. Church,
«¢ Life of John Ericsson;’’ H. O. Ladd, ¢ The War With Mexico;”
Chief Engineer B. F. Isherwood, ‘¢ Engineering Precedeuts,’’ and
¢« Experimental Researches;’’ Chief Engineer George W. Melville,
¢« In the Lena Delta;’” Mrs. Emma De Long, ¢ The Voyage of the
Jeannette;”’ Chief Engineer James W. King, ¢¢ European Ships of
War,”’ and Wm. Fairbairn, ¢¢ History of Iron Ship-Building.’’ The
Journal of the American Society of Naval Engineers has furnished
complete data regarding naval and commercial stcamers of the
United States and foreign countries for the past seven years, or ever
since that journal was established.

Appendix A is known to be imperfect in not containing the
names of that great body of patriotic Americans who served their
country so well as volunteer engineers in the navy during the long
war for the preservation of the Union: they numbered upwards of
twenty-five hundred and their names and records when displayed in
tabular form were found to fill so many pages as to exceed the limits
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-
proposed for this volume, which obliged the author reluctantly to
abandon his original intention of including them in the list of officers
of the regular service.

Appendix B is also incomplete for lack of space. To prop-
erly present in tables all the important data relating to our naval
steamers, their engines, boilers, builders, synopsis of service, etec.,
would require pages of folio, or at least quarto, size, the tables given
being consequently limited by the size of these pages to a few
columns of the most importantitems. Lack of space has also caused
the omission from these tables of the names of a large number of
steamers purchased or captured during the Oivil War and used tem-
porarily as war vessels. An excellent list of naval vessels, giving
all useful information, was published in book form in 1838 by
Lieutenant (afterwards rear admiral) George F. Emmons, but noth-
ing of the kind has appeared recently. Some officer with a liking
for statistics could not be better employed at present than in the
preparation of similar tables brought up to date, using the Emmons
book as a model, for it cannot be improved upon in form and
arrangement. Unless this is done soon, much useful and interesting
information will be lost, as the author, with all the records of the
Navy Department to refer to, found great difficulty in collecting
data pertaining to ships not more than thirty years old.

Appendix C, ¢ Uncle Samuel’s Whistle and What It Costs,”’
is amusing rather than instructive. 1t is reprinted to gratify requests
made by a number of present and former members of the engineer
corps. It is hoped it will please the older officers of the navy to see
it again in print, while it certainly will amuse the younger men of
the service who have never seen it.

The author submits no apology for making this book. Itis a
custom in armies and navies for the histories of distinct corps,
departments, regiments, and even ships, to be written, and, although
the supply of books in the world is far too great, there is room for
one more to tell the story of steam in the American Navy. The only
regret felt by the writer in giving this volume to his friends and the
public is because of its imperfections: the subject deserves better
treatment, and with more time and better opportunities to bestow
upon it could be made more valuable as a history and more attractive
in literary form. As it is, it has cost much research and hard work

in the intervals of busy employment afloat and ashore, and it is now
open to criticism. F. M. B.

New York, August, 1896.
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THE STEAM NAVY OF THE UNITED STATES.

CHAPTER 1.

“ For we are to bothink us that the Epic verily is not Arms and the Man,
but Tools and the Man—an infinitely wider kind of Epic.”—THoMAS CARLYLE:
Past and Present, Book IV., Chapter 1.

INTRODUCTORY.

A glorious epic of the olden world, with the first lines of
which most modern men are familiar, sings in stately rythm of
*¢The arms and the man who first from the shores of the Trojan into
Italy came,’’ and this association of man and his weapons has re-
mained through all the ages as the symbol and corner stone of all
human government, power, and prcgress. The events of the cent-
ury now drawing to its end have to a considerable extent shaken
this ideal, for other things than arms have come to be recognized in
the story of man’s development a change in sentiment
expressed to perfection by that prince of modern philosophers
in the words that appear at the head of this chapter. In under-
taking the subject of this volume the author does not propose
to sing, or try to sing, of tools and men alone, nor will he
attempt to elevate either tools or arms to the disadvantage of the
other; but rather, believing that the adoption of steam machinery
for purposcs of war furnishes the most perfect illustration in exis-
tence of the mutnal dependence and co-operation of these two great
factors in civilization, he will endeavor to treat them as equals, for
the arm is a tool and the tool is an arm, and their uses and purposes
are identical within the limits of the subject of this book.

The story of the application of steam power to navigation,
especially to the navigation and operation of ships of war, is a long
one, and one which must be imperfectly told in the following chap-
ters for the reason that the slow acceptance and growth of the new
clement will be considered with reference to ome country and one
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navy only. Men who have made a study of the history of war, or
who have given even a reasonable amount of reading to the sabject
are familiar with the reluctance with which the older weapons were
laid aside for those which came in with the use of gunpowder.
*“Villainous saltpetre’’ was for a long era an object of dislike and
distrust and those who used it were regarded with disfavor if not
with contempt; they did not meet the enemy in hand-to-hand con-
flict with eword and spear; they begrimed their hands and clothing
with burnt powder; they could not join in the rush and blood-stirring
excitement of the charge, but stood off from friend and foe encum-
bered with their heavy weapons, creating an ill-smelling smoke and
discordant noises, and their labors were very grudgingly admitted to
be of any real advantage. So strong was the aversion to the new
implement that in 1544, two hundred years after cannon are known
to have been used by civilized nations in battle,! an historian deal-
ing with the subject wrote that a monk was the inventor of cannon;
adding that ¢¢the villian who brought into the world so mischievous
a thing is not worthy that his name should remain in the memory of
men.”’

As they did not take partin hand-to-hand conflict, ganners were
looked upon as non-combatants, quite inferior to the warriors of the
broad-sword and battle-axe variety, and as their weapon was very
slow in its development they remained in an inferior military posi-
tion for many centuries. It is an historical fact that it was not until
just before the beginning of the American Revolution that the artil-
lery branch of the British army, after a protracted but triumphant
struggle with prejudice, ¢‘had vindicated its right to be, and was con-
sidered an important combatant arm.”’? So complete has been the
change of sentiment with respect to cannon within about one hund-
red years that men belonging to military establishments now, especi-
ally navies, who make a point of priding themselves upon being es-
sentially combatants, base their claim wholly upon the circumstance
that their business is to handle cannon and gunpowder. The effect

1 At Crécy in 1346. Traditions more or less authentic carry the use of ** fire
pipes” or other obscurely described weapons back almost to the beginning of the
Christian era.

? Lieutenant W. E. Birkhimer: ¢ Historical Sketch of the Artillery, U. 8.
Army.”
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of the prejudice of centuries against firearms is still visible in the
lingering regiments of lancers, armed with the spesr, occasionally
met with in the great armies of the most progressive powers.

The introduction of steam into naval operations has revolution-
ized the fighting tactics of navies to fully as great an extent as gun-
powder changed the methods of fighting on land, and in precisely
the same manner has the development of steam been hindered by a
prejudice born of older things and intolerant of change. Gunpowder
has long since won its struggle, and steam on shore has been equally
successful, but steam at sea is still in the very thickest of the fight
for recognition upon its merit, and this in spite of the fact that the
vehicle for its use—the marine engine—has advanced further
toward perfection within the hundred years of its life than did
the cannon during all the centuries from Cr2cy to Sedan, and is
now in a stage of development fully abreast, if not actually ahead
of the most perfected pieces of ordnance. That steam will win an
equal place and equal honor with gunpowder and the propelling
and auxiliary engines of a ship of war will come to be recognized as
arms fully as important in making up the ship’s combative qualities,
as the turret and machine guns is a matter of simple logic; it only
remains to be seen how long it will be before preconceived notions
will admit the value of a new weapon.

It is proposed to begin with the first steam war-vessel ever built,
which happened to be in our own navy, and to trace from that clumsy
beginning the slow development of the naval steamer, with such il-
lustrations as have been obtainable, in such manner that the chapters of
this book will be an orderly and progressive account of the growth of the
war-steamer and the marine engine in the United States. Into this nar-
rative, as a most essential part, will be woven the history of the
engineer corps of the navy, whose members have, in the face of much
that was discouraging, kept the standard of our steamers fally up to
that of other nations and have made the new navy, with its swift
steel ships and perfected machinery,an established fact. Naval histo-
ries,” of which there are many, deal almost entirely with the deeds
of those who fight in ships that they have received completed from
the hands of the builders, and in a majority of cases have little or
nothing to say of the ships themselves or of their makers, or of that
other class of officials who not only design and build the vitals of all
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modern war-ships but fight in the ships themselves as part of their
naval duties. In making this work statistical to a considerable ex-
tent with regard to our naval steamers it is therefore proper that the
lives and deeds of those who have been so intimately connected with
them be also told, descriptively as well as statistically, and in so do-
ing the author believes he will supply a lack that many beside him-
self have noticed in the older and more pretentious histories of our
navy.

It has been written that it is difficult to become sentimental
about the engineer. This idea is born of the belief that he deals
only with material things and takes no part in the glorious possibili-
ties of war orin the victories that are won from storms. This theory
is absolutely false; his post of duty is as dangerous, as responsible,
and as romantic, if you will, as any in a ship if people did but know
it, and it is only because of a cultivated fondness for things that have
been long celebrated in song and story that they do not know it.
The life of the old-time sailor was in reality commonplace enough to
satisfy even a ploughman, but an admiration for the sea and those
who face its dangers on the part of those who never go to sea has
made of the sailor’s existence a picturesque ideal that has become an
article of faith with all landsmen. And this faith excludes the new
type of seaman—the man of the engine and boiler rooms—from any
share in the romance of the sea because he faces dangers of another
kind and performs his duty in another atmosphere, though equally
exposed to the dangers that are peculiar to a life afloat. When some
poet with a clearer vision and a willingness to enter an untrodden
field shall appear and sing the song of steam it will be a revelation
to the multitude; for there is music and romance and poetry as well
as the embodiment of power about the mechanisms that drive the
great ships of to-day.

From a habit of thought, then, rather than from any real state
of affairs, the engine-room men of modern fleets are denied partici-
pation and honor in much of the life in which they take a leading part.
With but little change, Napier's famous comparision of the condi-
tions surrounding the British and French soldiers in the Peninsular
War applies most aptly to the relation between the artificer and
sailor classes in modern navies. The British soldier, though patiently
fighting to conquer, could look forward to no honors to reward his
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daring; no despatch gave his name to the plaudits of his country-
men; his life of danger and hardship was uncheered by hope, his
death unnoticed. At the same time, ‘¢ Napoleon’s troops fought in
bright fields, where every helmet caught some beams of glory.”” In
just the same way the naval engineer and his men toil in darkness in
the depths of the ship, knowing full well that much they do will be
unknown and unnoticed, however important it may be; and they
often meet emergencies so bravely that their ships are saved from
destruction or disablement both in peace and war, as will be shown
hereafter by a few notable instances of duty, well done,that have come
to light out of the many that have been performed.

Few naval engineeers of any length of service have not once at
least,been suddenly brought face to face with death in its most fear-
ful form by being called upon to act in an emergency resulting from
a damaged boiler or steam pipe, and the instances are few where
they have failed to prevent a calamity by sticking to their posts and
encouraging their men to do the needful work, often so quietly that
knowledge of the danger averted does not extend beyond the fire-
room. If equal danger were faced from shot and shell in the smoke
of battle, popular applause and military rewards would follow, but
the engineer, encountering his peril in clouds of scalding steam and
in the choke and wither of fierce fires suddenly hauled, does not ap-
peal to the popular idea of heroism, though his acts are heroic and
his performance of duty in navies is a military act just as much as
nailing a flag to a mast, stopping a shot hole, or fishing a mast ander
fire, are military duties. Nor has he even the consoling thought
when confronted with an emergency of meeting a death accounted
heroic, for if he dies it must be like a rat in a hole, for which there
is no glory, popular fancy regarding no death for one’s country
glorious, unless it is met not only beneath the flag but in full sight of it.

Popular ideas of naval administration are based upon a partial
knowledge of an order of things that is no more, and not upon fa-
miliarity with conditions that really exist. Whatever notions the pub-
lic may entertain, the fact remains that a much firmer and finer de-
gree of courage is required in the officer who controls a division of
men, either in peace or war, imprisoned beneath the battle-hatches
of a war-steamer than in him whose men are in the open air and in
sight of their danger. If the habit of command is ever needed in an
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officer it is in the trying emergencies and conditions that beset the
naval engineer, and he who posesses it to the degree that enables him
in a critical moment to keep his men at their posts and free from
panic, thereby making of them and the machinery they handle a
fighting factor that can be relied upon, is aiding his commanding
officer in carrying out a plan of battle to fully as great an extent as
can any other officer who directs the handling of two or four guns;
and the officer who does this is most thoroughly and eesentially a
combatant, performing duties directly contributory to the fighting
capabilities of the ship. This proposition needs no proof to those
familiar with modern naval conditions, but as one of the purposes of
this book is to set the position of American naval engineers in a true
light before the public a number of instances of gallantry and profes-
sional efficiency on their part will be recited to prove that they actu-
ally and by right, by virtue of the duties they perform, belong to the
combatant class of naval officers, of the navy as well as in the navy.

As the Civil War furnishes the example of the most prolonged
and arduous service that our navy has ever been called upon to per-
form, and is, moreover, the first and only instance of great naval
operations being carried on by means of steam vessels, it will be
taken as the proper field for illustrating the nature and importance
of the duties that engineers have rendered this country in its naval
service. Though nearly one-half of this volume will be devoted to
the work of the navy during the Civil War, no idea has been enter-
tained of giving even an outline of our naval history during that pe-
riod. A sufficient number of naval engagements and undertakings
will be narrated in chronological order to give an ordinarily good
idea of the general services performed by the navy, and an effort
will be made to trace with some care the changes in type of naval
steam-ships and marine engines resulting from the experiences of the
war. In all of this no undue or undeserved prominence will be given
to the naval engineer corps or to any of its members, but where en-
gineers have rendered conspicuous service, either in battle or in pre-
paring ships and machinery for use in war, full credit will be accorded
them. This being a history of engines and engineers, it is natural
that engineers should be frequently mentioned, but that does
not leave the inference that they were the only officers engaged in
carrying on the war on the part of the navy; om the contrary, the
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aim is simply to show that they did contribute mueh to the success
of the Union arms and were much more than civilian adjuncts to the
officers charged with the execution of general operations, whom they
helped so well. The latter cannot at this late day regret that the
story of the devotion of their engineer colleagues is to be told, es-
pecially as the story of their own deeds has been told often and well
and has become a glorious part of our naval history.



CHAPTER IL

¢ Soon shall thy arm, unconquer’d Steam! afar
Drag the slow barge, or drive the rapid car;
Or on wide-waving wings expanded bear
The flying chariot through the fields of air.”’
ERrasMU8 DArwIN.

The DemMoLoGos,? or FuLToN, the First Steam War-Vessel ever Built—Robert Ful-
ton—The SEA GurL—The Furron, 2D—Mr. Charles H. Haswell, the First
Engineer in the United States Navy—Captain M. C. Perry’s Recommenda-
tions Regarding Engineers’ Force—Regulations Governing Appointment of
Engineers—Performance of the Furron Under Steam—Her Subsequent Ca-
reer—Captain Perry’s Interest in Engineers.

HE first steam
vessel for war
purposes in the
United States na-
vy, or in any
navy for that mat-
ter, was the Demo-
logos, or Fulton,
designed by Mr.
Robert Fulton and
built under his su-
pervision in New
® Yorkin1814,while
B the war with Great
Britain was going
on. Owing to diffi-
culties in obtaining
material and skilled labor, this vessel, or floating battery, was not
completed in time to be used against the British fleet, then con-
stantly hovering about the port of New York, an unfortunate circum-
stance that is to be regretted for more reasons than one. The sub-
sequent performance of this peculiar craft under steam makes it

WAR STEAMER FULTON THE FIRST, OR, DEMOLOGOS.

1% Voice of the People.”
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certain that with her powerful battery and independeace of wind and
tide she would have been entirely successful over the sailing-frigates
she was built to assail, her advantage over them being not unlike
that possessed by a savage, tireless wolf attacking a flock of sheep.
Her earlier advent would have saved us the loss of the President
frigate, and thus deprived the enemy of one of the very few causes
for rejoicing over naval victories that the events of that war afforded.

Of much more importance would have been the incalculable im-
pulse given to steam as a factor in naval warfare that would have
followed the success of the Demologos in battle, and which would
have set forward the development of the times in this regard almost
half a century. The duel between the rudely-fashioned ironclads
Monitor and Merrimac completely changed the naval architecture of
the world, but who can tell of the absolute revolution, not only in
naval architecture but in the methods of naval warfare, that would
have resulted from the trial of Fulton’s invention in actual war? In-
stead of being afterward obliged to fight its way inch by inch and
foot by foot, compelled to struggle against every obstacle and every
objection which jealousy, conservatism, and ignorance could bar
against its progress, slowly and painfully forcing an unwilling and
qualified recognition from the very element that should have cham-
pioned its cause, steam-power would have appeared in the arena fully
armed and equipped from the brain of its master, and would have
been hailed not only as an auxiliary, but as an all-important arm in
naval warfare.

The dimensions of the Demologos were: length, one hundred
and fifty-six feet; breadth, fifty-six feet; depth, twenty feet; ton-
nage, two thousand four hundred and seventy-five; water-wheel,
sixteen feet in diameter, fourteen feet wide, four feet dip; engine,
cylinder forty-eight inches diameter, and five feet stroke; boiler,
length, twenty-two feet; breadth, twelve feet; depth, eight feet.

The total cost of the vessel was $320,000, or about the cost of
a first-class frigate, the Constetution, built in 1797, having cost origi-
nally $302,719.

A comparision of these dimensions with the views of this pio-
neer war-steamer given in this chapter shows that the drawings are
somewhat out of proportion to the scale marked on them; they are,
nevertheless, of great interest and value as being exact copies of the
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originals made by Robert Fulton and exhibited by him to the Presi-
dent of the United States when advocating his plan of applying steam
to naval warfare. Fulton had his interview with the Executive late
in 1813 and his projeet was zealously accepted, Congress, in March,
1814, authorizing the President to have built and equipped one or
more such floating batteries for the defense of the coast.

The Coast and Harbor Defense Association, having charge of
the building of war vessels, eommitted the building of the Demologos
to a sub-committee of five prominent gentlemen, and Robert Fulton
was appointed the engineer in charge of the work. The complete
vessel—hull, engines and boilers—wase designed by Fulton and the
engines and boilers were built by him at his machine works on the
North River. The hull was built at the ship-yard of Adam and Noah
Brown on the East River and was launched in the presence of a great
multitnde of spectators, October 29, 1814, a little more than four
months after the kssls were laid. The plural is used intentionally,
a8 the structure, as may be seen from the drawings, consisted of two
huolls with the paddle-wheel working in a channel or canal between
them; this canal was not continuous from end to end of the vessel,
but is described as oecupying a space of about sixty feet adjacent to
the wheel, with its approaches presumably sloped off to prevent the
action of the wheel from being inutile.

In November the hull was moved from the ship-yard to Fulton’s
engine works and the machinery installed, that labor being com-
pleted by the end of May, 1815. Certain changes were made in the
vessel about this time on the recommendation of Captain David Porter,
who had just returned home from his unfortunate cruise with the Zs-
sex and had been assigned to the command of the war-steamer. The
original plan was to rely upon steam alone for propulsion, but Por-
ter regarded this with misgiving and caused two large masts to be
stepped to support latteen sails, and bowsprits for jibs, with all the
accompanying top-hamper; he also had the sides, originally stopped
flush at the spar deck, carried up to form protecting bulwarks for the
sailors who would be on deck attending to the sails and rigging that
had been added. The boiler, or ¢¢ caldron for preparing her steam,’’
as the gentlemen having charge of the work called it in their report,
was also changed, probably by Fulton’s direction, and two boilers

were installed instead of ome. Owing to the rigor of the British
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blockade about New York, guns for the vessel had to be hauled over-
land from Philadelphia, they having been taken from an armed British
ship named JoAn of Lanoaster, captured by the President early in the
war. In Jume, 1815, the Demologos steamed about New York Bay
to try her machinery and found its performance to exceed every ex-
pectation; in the words of an early writer, ¢‘she exhibited a novel
and sublime spectacle to an admiring people.”’

On the fourth of July of the same year, she made a passage to
the ocean and back, steaming fifty-three miles in all, without any aid
from her sails, in eight hours and twenty minutes; the wind and tide
were partly in her favor and partly against her, the average rather in
her favor. In September she made another trial trip to the sea, and
having 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 a half miles an
hour. This performance was not more than equal to Robert Fulton’s
expectations, but it exceeded what he had promised to the govern-
ment, which was that she should be propelled by steam at the rate
of from three to four miles an hour.

The British were not uninformed as to the preparations which
were making for them, nor inattentive to their progress. It is cer-
tain that the steam battery lost none of her terrors in the reports or
imaginations of the enemy, as we find the following information in a
treatise on steam vessels published in Scotland at that time, the au
thor stating that he had taken great care to procure full and accurate
accounts:

““Length on deck, thres hundred fest; breadth, two hundred
feet; thickness of her sides, ¢tAdrteen feet of alternate oak plank and
cork wood—carries forty-four guns, four of which are Aundred pound-
ers; quarter-deck and forecastle guns, forty-four pounders; and
further to annoy an enemy attempting to board, can discharge one
hundred gallons of boiling water in a minute, and by mechanism
brandishes tAree Aundred cutlasscs with the utmost regularity over her
gunwales; works also an equal number of heavy iron pikes of great
length, darting them from her sides with prodigious force, and with-
drawing them every quarter of a minute!”’
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By one of those inexplicable cruelties of fate, Mr. Fulton, whose
heart and soul were absorbed in the progress of his structure, was
taken ill and died suddenly in February, 1815, before the vessel was
completed, so he never knew of the great success he had achieved.
Referring to this sad event, the report of the construction committee
says: ‘¢ Their exertions were further retarded by the premature and
unexpected death of the engineer. The world was deprived of his
invaluable labors before he had completed his favorite undertaking.
They will not inquire, wherefore, in the dispensations of a Divine
Providence, he was not permitted to realize his grand conception.
His discoveries, however, survive for the benefit of mankind, and will
extend to unborn generations.’’

The same committee report, signed by Messrs. Samuel L.
Mitchell, Thomas Morris, and Henry Rutgers, contains many opin-
ions and recommendations of great wisdom, indicating that the men
of those days were more far-seeing and thoughtful than those of a
later generation, and more disposed to appreciate the importance of
new discoveries. Although written eighty years ago, the following
paragraphs from the report sound not unlike the more progressive
naval opinions of to-day, especially in that part relating to the neces-
sity of training men for steam service, a subject that has been re-
commended and as regularly neglected from time to time ever since
1815:

¢« The Commissioners congratulate the Government and the na-
tion on the event of this noble project. Honorable alike to its an-
thor and its patrons, it constitutes an era in warfare and the arts.
The arrival of peace, indeed, has disappointed the expectations of
conducting her to battle. That last and conclusive act of showing
her superiority in combat, has not been in the power of the Commis-
sioners to make.

«If a continuance of tranquility should be our lot, and this
steam vessel of war be not required for the public defense, the nation
may rejoice that the fact we have ascertained is of incalculably greater
value than the expenditure—and that if the present structure should
perish, we have the information never to perish, how, in a future
emergency, others may be built. The requisite variations will be
dictated by circumstances.
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“‘Owing to the cessation ef hostilities,it has been deemed inexpe-
dient to finish and equip her as for immediate and active employ. In
a few weeks everything that is incomplete could receive the proper
adjustment.

‘¢ After so much has been done, and with such encouraging re-
sults, it becomes the Commissioners to recommend that the steam
frigate be officered and manned for discipline and practice. A dis-
creet commander, with a selected crew, could acquire experience in
the mode of navigating this peculiar vessel. The supplies of fuel,
the tending of the fires, tho replenishing of the expended water, the
management of the mechanism, the heating of shot, the exercise of
the guns, and various matters, can only become familiar by mse. It
is highly important that a portion of the scamen and marines should
be versed in the order and economy of the steam frigate. They will
augment, diffuse, and perpetuate knowledge. When, in process of
time, another war shall call for more structures of this kind, men,
regularly trained to her tactics, may be dispatched to the several sta-
tions where they may be wanted.”

There being no active service in the navy against the enemy;
the Dcmologos, or Fulton, as she was afterward named, was taken
to the Brooklyn navy yard and used as a receiving ship for many
years,until,on the fourth day or June, 1829, her magazine, containing
two and one-half barrels of damaged powder used for firing the morn-
ing and evening gun, blew up, entirely destroying the vessel, killing
twenty-four persons and wounding nineteen others. Lieutenant S.
M. Breckenridge was among the killed, as was also a woman who
happened to be on board at the time. The cause of the explosion has
never been known, although there was a tale current at the time that
it was the deliberate act of a gunner’s mate who had been disrated
and flogged the morning of the day on which the catastrophe occur-
red.. It is also said to have resulted from gross carelessness, survi-
vors stating that the powder was kept in open kegs and that in the
‘‘bag-room ’’ next the magazine, and separated from it only by a
light bulkhead in which was a sliding door, the marine sergeant had
a desk and was allowed to use an open light. Whatever the cause,
the destruction was complete, and terminated the history of the
first steam vessel of war ever built.
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No engineers came into the navy because of the existemee of
the Demologos, men from Fulton’s works having operated the machin-
ery on the three occasions when she was under wdy with her own
steam, and her engines were not moved after she was laid up in the
navy yard. The next steamer to appear in the navy was the galliot
Sea Gll, of one hundred tons, purchased in New York for $16,000
in 1822 and used as a despatch boat in Porter’s ¢¢ Mosquito fleet,”’
employed in the West Indies for the suppression of piracy in 1833—
24. There is no record of the men who had charge of the machinery
of this little craft and we can only surmise that they were probably the
same who had run her before she was purchased, and that their cen-
nection with the service was merely temporary. The Ses Gull was
laid up in 1825 at Philadelphia, where she remained until 1840 when
she was sold for $4,750.

For ten years after the Sea Guil was laid up, steamers do not
appear in the official literature of the navy, though the same period
witnessed a most wonderful development of the application of steam
to navigation for commercial purposes, and steamers had visited “In-
dia, China, the West Indies and other parts of the world, as well as
having made the trans-Atlantic voyage no longer a marvellous one
when performed under steam. That our navy was not the only one
to remain in ignorance and indifference while this great change in
marine affairs was going on all about it,is shown by the circumstance
that in 1831 a steamer built in Quebec was, while on a peaceful voy-
age to London, fired on by a British frigate in the Gulf of St. Law-
rence and compelled to heave-to until the officers of the frigate were
satisfied that there was nothing diabolical in her construction. This
same steamer, the Royal Williamm by name, was sold after arriving
in London to the Spanish government, and, under the name of Zza-
bella the Second, became the first steam war-ship of that nation.

In 1835, under date of June 26, Mr. Mahlon Dickerson, then
Secretary of the Navy, addressed a letter to the Board of Navy Com-
missioners, calling attention to an act of Congress dated April 29,
1816, which authorized the construction of a steam vessel, and re-
questing that the Board take immediate measures for commencing and
completing such vessel; further directing that plans of the vessel
and mzchinery be submitted to the Department for the approval of
the President.
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At that time there were about 700 steam veseels in use on the
waters of the United States, the most of them being on the rivers and
lakes, although some coastwise steamship lines had been established:
with few exceptions these vessels were not larger than a modern steam
tug, and their machinery was of the most crude design and workman-
ship, the chief object being to hammer together & boiler that would not
Jeak too much to prevent the accumulation of some steam within it,
and to hew out of heavy iron castings a cylinder with a roughly-fitted
piston that could be forced to move back and forth under steam-pres-
sure with reasonable regularity. There were at that time, of course,
‘men of scientific attainments who were giving attention to the theory
of the steam engine, and who had made considerable progress toward
the solution of those thermo-dynamic problems, the knowledge of
which in our own day has made the steam engine a comparatively
economical machine.

To these experts, who were usually the managers or superintend-
ents of the larger engine-building establishments then in existence,
the Board of Navy Commissioners appealed for advice and help, but
it does not appear from the records that any great amount of comfort
was derived in this manner. One Wm. Kemble, who was the agent
‘for the West Point Foundry Association, cheerfully supplied the Board
with diseertations on the comparative merits of condensing and high-
pressure engines and the theory of working steam expansively, giv-
ing copious opinions of Watt, Trevithick, Oliver Evans, and other
authorities, all of which must have been highly interesting reading
for the Board. One of these letters closes as follows: ¢ I have given
you our views candidly, but we are ready to execute any plan which
the more extensive views and experience of the Board may decide
on.”” Whether this was the irony of an expert who appreciated the
humor of the situation, or was simply the homage demanded by the
standing of the Board of Navy Commissioners, is open to doubt, but
as no catastrophe to Mr. Kemble followed, we may conclude that the
Board accepted this insinuation of its engineering wisdom as & proper
and customary due.

Construction work on the hull of the vessel went forward rapidly
at the New York navy yard, but the Navy Commissioners do not seem
to have made corresponding progress in mastering the science of ma-
rine engineering, for we find them presently driven to the extremity
of addressing the following letter to the Secretary of the Navy:
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** Navy Commussionxns’ Orryice, December 30, 1835.

¢8me: The Commissioners of the Navy have, in conformity with
the terms of your letter of the 26th instant, caused an advertisement
to be published asking for proposals for furnishing the steam engines
for the the steam vessel now building at New York. From their ig-
norance upon 'the subject of steam engines they are in doubt whether
the advertisement gives the necessary information to enable persons to
make proper offers. They are satisfied that they are incompetent
themselves, and have no person under their direction who could fur-
nish them with the necessary information to form a contract for steam
engines that may secure the United States from imposition, disap-
pointment, and loss, should the lowest offers happen to be made by
persons whose general character and responsibility would not offer
great security for their completing the engines in the best maaner,
according to the intentions and wishes of the board, in case the pre-
cise terms of the contract should leave them alegal opportunity of
evading its spirit.

¢ The board beg leave, therefore, to request your authority for
engaging some person who may be deemed competent to advise them
upon this subject, and to superintend and inspect the engines during
their progress, and until they shall be satisfactorily tested, and to
designate the fund from which his compensation shall be paid.

¢¢ Respectfully, ete.,
¢ Jonx Ropaxes.”

This request for the professional services of an engineer not meet-
ing with any immediate response from the Secretary, the board re-
newed its call for help a month later by the following communication:

*‘Bme: The board would respectfully recall your attention to
their letter of the 30th ultimo, in relation to the employment of an
engineer; his services will be much wanted in superintending the con-
struction and arrangement of the engines and boilers, and afterwards
to work them in the vessel. As it will be desirable to obtain satis-
factory testimonials of the qualifications of any person who may be
thus employed, which may consume some time, an early decision may
prove advantageous.

¢¢ Respectfully, etec.,
“tJorN RopgErs.”
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Mr. Charles H. Haswell of New York became an applicaut for
the position of engineer which the Board of Navy Commissioners was
8o anxious to have filled, but his appointment was not made until the
Board had taken occasion, while admitting the excellence of his pro-
fessional knowledge as shown by his testimoniale and conversation,
to express grave doubts as to his practioal familiarity with the manipu-
lation of marine machinery, from which circumstance we of this day,
who not infrequently encounter the same criticism, may see that the
mistrust, inconsequential as it is, is by no means new. The Board
qualified its doubt in Mr. Haswell’s case with the following ingenu-
ous confession: ‘¢ How far such practical knowledge may be absolutely
necessary, or can be supplied by superior information upon the con-
struction of the engine itself,the Board has no means of determining,
except such as are common to other persons.”’ Mr. Haswell’s ap-
pointment, made two days after the comments of the Board were sub-
mitted to the Department, reads as follows:

““Navy Dxparrumer, February 19, 1836.

“8z: In your letter to the Commissioners of the Navy yester-
day, you offer to furnish draughts of a high and low-pressure steam
engine and boiler, on different elevations, suitable for the steam ves-
sel now constructing by the Government of the United States, for the
purposes stated.

‘‘You are therefore appointed, for the term of two months, to
make such draughts and report the same to the Board of Navy Com-
missioners, for which you will receive a compensation of two hundred
and fifty dollars.

¢ MABLON DIOKERSON.
¢“To Mr. C. H. Haswell, Washington.”’

In mid-summer following, under date of July 12th, 1836, Mr.
Haswell was appointed chief engineer for the Fulfon, as the steam-
vessel then building was named; he thus becoming the first person to
hold the position of engineer in the United States navy. Mr. Has-
well was then an engineer of ability and established professional rep-
utation, being earnestly engaged in the task, at that time a doubtful
one,of proving the reliability of steam as a marine motor, independ-
ent of any aid from sails. To him has been granted a privilege that
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comes to few men in any calling on this earth, for it has been his for-
tune to witness the emblem of his profession—the steamship—grow
from its awkward infancy to its present gigantic and perfected form,
a development in which he has had a prominent part during all these
decades, and which in the completeness of the changes that have been
wrought,far exceeds the magical transformations of a dream or the en-
chantments of a fairy-tale. In the great harbor where, as a young
man, he saw the embryo steamer timidly and alone making its uncer-
tain wake, an object so rare that curious crowds always flocked to
watch it, he has been spared until now to-see in his old age the crude
and clumsy Fulton transformed into the Columbta or the New York,
and the pioneer passenger steamers changed, as if by the magician’s
wand, into the Umbria, the Majestic, and the Campania.

U. 8. STEAMER FULTON (THE SECOND), 1837,

The following were the principal dimensions of the Fulton:
Length of vessel between perpendiculars.. 180 ft.

Beam on deck (extreme) .................. 84 ¢ 8in,
Depth of hold.........ccooeeniiiiniiiniiinininna, 12 ¢ g ¢
Meandraft...........oooiiuiiiiiniiiiiiiiianianns 10 ¢« @ ¢
Immersed midship section at mean draft... 308 square ft.
Weight of hall...............o.oiinine.e. 470 tons.
Depth of keel ...........ccoceiiiiiiiiiiiannee. 12 inches.
Displacement at mean draft (about) ......... 1,200 tons.

The engines and boilers were built by the West Point Foundry
Association of New York, under a contract dated January 28, 1837,
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the engines in type and location being from the designs prepared
for the Board of Navy Commissioners by Mr. Haswell, and the
boilers from the designs of Mr. Charles W. Copeland, the engineer
of the West Point company. There were two horizontal condensing
engines located on #As spar deck, the cylinders being of nine feet
stroke and fifty inches in diameter, each engine turning a side-wheel
twenty-two feet nine inches in diameter, and eleven feet six inches
wide. The contract provided for a thwartship shaft to connect the
two wheel shafts, at an additional cost of $2,000, if required, but the
requirement was not made and the vessel was completed without such
connection. 80 undeveloped was the art of iron manufacture at that
time that the cranks and shafts were made of cast iron. The con-
tract price for the engines was $40,000, to which was added $198.57
for authorized changes. The wheels cost $9,000. The boilers were
built by the ocontractors at the New York navy yard for eight and
one-half cents a pound, the Government furnishing the material,
which consisted of copper plates and rivet rods provided in 1816 for
another vessel like the Demologos, which was never built. The total
cost of boilers, including the material and labor, was $98,396.086.
Originally there were four wagon-shaped boilers of the return-flue
type, each sixteen feet long, ten feet six inches wide, and nine feet
three inches high, but these were afterward changed to two boilers
twenty-five feet nine inches long, the other dimensions remaining
unchanged. These boilers were located in the hold under the en

gines, and were supplied with separate smoke pipes. The total cost
of the vessel when completed—hull, equipments and machinery—
was $299,649.81.

The weight of engines was 81 tons; of boilers, including smoke
Pipes, steam pipes and connections, 119 tons, and water in the boil-
ers, 41 tons. On a trial trip the following winter, Chief Engineer
Haswell computed the horse-power developed to be 625, from which
we observe that the weight of machinery per horse-power was about
thtee times as much as under present practice.

The steamer was launched May 18, 1887, and the work of in-
stalling the machinery immediately undertaken; this work was much
hindered by the action of the Board of Navy Commissioners in re-
fusing to allow the hull to be taken to the engine builders’ works on
the North river, thus compelling the contractors to transport the en-
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gines in pieces to the navy yard. The Commissioners, in refusing
the application to have the hull moved, said that they did not ¢‘feel
themselves justified in permitting the vessel to be moved from the
navy yard to a place over which they have no conmtrol,’’ although
why they should have felt this way is not apparent, as they had pre-
viously confessed their incompetency to deal with matters relating to
the vessel’s machinery. This action forced the contractors to file a
claim for ¢¢increased expense in the putting up of the work, together
with an additional delay of not less than three weeks,’’ just as con-
tractors do now when their work is retarded by the interference of
naval officers. Truly, there is no new thing under the sun.

About the first of September Captain Matthew C. Perry took
general charge of the steamer, and immediately began investigating
the subject of personnel required for her operation, the result of his
researches being communicated to the Navy Commissioners by the

following report:
**Nzw YoRK, September 11, 1837,

¢¢ GeNTLEMEN:—I have sought to obtain the best information in
reference to the number of engineers, firemen, &c., that will be re-
quired for the steam frigate Fulton, and the following is the result
of the combined opinions of the various persons consulted:

¢“The lowest number for putting the engines in operation—

¢¢2 1st-class assistant engineers, at $800 per annum.

¢¢2 2nd-class assistant engineers, at $500 per annum.

¢«8 firemen, at from $25 to $30 per month. The firemen to be
paid either of those amounts, at the discretion of the captain, as suit-
able persons can be obtained.

¢¢4 or 6 coal heavers, at $15 per month.

+¢ Add to this when the vessel is in actual operation—

¢¢1 chief engineer, 4 additional firemen and 4 coal heavers.

¢¢The coal holes are at the ends of the boilers, opposite to the
furnaces, and the coal must necessarily be transported some dis-
tance. *

¢¢These are the estimates of Mr. Haswell, Mr. Kimble, and
several other competent persons with whom I have conferred on the
subject.

¢« It is apparent that no less than four engineers will answer, as
it requires Zwo constantly at the levers, by which the engines are
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stopped and put in motion, which are worked on the spar deck, and
two at the engines and boilers delow dack, to watch the machinery
and attend the water in the boilers—a most important consideration,
as by the least neglect in this particular some accident occurs or the
boilers are burnt.

¢ It is necessary, also, that the firemen should be somewhat ac-
quainted with the operation of the engines, the mode of supplying
the boilers, &c., as also the mode of placing the coals to prevent
the burning of the furnaces.

¢ The gentlemen all agree that the above is the least number
that prudence and economy would authorize.

¢t The large North river and Rhode Island boats have three en-
gineers each, and their firemen understand starting and stopping the
engines, regulating the steam, &c. Their wages are—for the chief
engineer, $1,000 per annum; two assistants, at $360 and $600 per
annum. Add to this their board, which, in the navy, would be de-
frayed by themselves all beyond the ration of 20 cents per day.

¢Those denominated first-class assistants for the navy should
correspond in qualifications with the chief engineers of private
steamers, and their assistants with the second-class proposed for the
navy, as it is supposed that the Government can hire persons on
lower terms.

It has been suggested, in which I fully concur, that there
should be these several described rates among the engineers and
firemen in our national steamers, the better to distribute authority
and responsibility, and to produce a proper ambition with the in-
ferior rates to rise to the higher classes.

¢¢I enclose herewith a letter from Captain William Comstock,
giving his views on the subject. And it may be remarked here,
that all concur in the opinion of the necessity of separating the reg-
ular crew from any interference with the engineers.

¢] would respectfully invite the attention of the Commission-
ers to the consideration of the enure by which these assistant engin-
eers are to hold their appointment, and by what authority they are
to be granted. It seems to me the process of their discharge, at
least, should be summary, and entirely divested of the legal forms of
arrest, court-martial, &c. The slightest appearance of intemperance,
neglect, carelessness, &c., should be sufficient cause for their certain
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dismiseal from the service. With whom is to rest the authority to
jndge of these delinquencies, and the necessity of the infliction of
the penalty, will, of course, be determined on in time, and made
known to the persons on receiving the appointment.
‘I have the honor to be, gentlemen, your obedient servant,
«“M C. Pxzer.

¢¢To the Commissioners of the Navy, Washington, D. C.”’

This letter is important in our history as a corps, being the earl-
iest official document oontaining so much as a hint of the necessity
of organizing a permanent corps of naval engineers.

The Board of Naval Commmissioners agreed to Captain Perry’s
recommendations as to wages for engineers and firemen, although
remarking that for the latter the pay appeared high in addition to
the ration, and referred the matter to the Department with various
recommendations. The Department let the matter rest for more than
a month, until, about the ead of October, Oaptain Perry reported
the veasel ready for steam, and called sattention to the fact that no
suthority existed for the employment of assistant engineers, adding
that their services were much needed. The suggestions made by the
Board of Navy Commissioners on September 15 were promulgated
as the regulations of the Department governing the appointment of
¢¢ these descriptions of persons for the steamer.’’ The recommen-
dations of the Board, which became the Department’s regulation, is
another important document in the history of the engineer corps, and
is here given:

¢ Upon the subject of appoiniments of the engineers, etc., the
Board respectfully suggest the expediency of allowing, for the pres-
ent, the commandant to nominate the assistant engineers, after col-
lecting, as far as practicable, proofs or certificates of their character
and qualifications, sabject to the confirmation of the commander of
the station, when time will allow of an immediate reference; in other
cases, to be made by the commander of the vessel.

¢ That they receive a letter of appointment, revocable at any
time by the commander of the station upon complaints of intemper-
ance, incapacity, insubordination, negligence, or other misconduct,
by the commander of the vessel, if proved to the satisfaction of such
commanding officer of the station.
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¢ The commander of the veasel, of comree, to have the power

of suspending them from duty, if he deems it necessary.
¢‘The engineers to sign some proper instrument, which will legally

render them liable to the laws for the government of the navy, but
to be exempt from corporal punishment; which instrument is to be
transmitted to the SBecrstary of the Navy, with the letter accepting
their appointment.

¢ The firemen and coal-heavers to sign the shipping articles and
be removable at the pleasure of the commander of the vessel, as
suthorized for the reduction and punishment of petty officers and
seamen.’’

This order was dated October 81, 1837, and was carried into.
effect by the appointment of John Farom, Jr., and Nelson Burt as
first assistant engineers on November 15, and of J. C. Hines and
Hiram Sanford as second assistants on November 31. These ap-
pointments were made by Captain Perry himself, as shown by the
following extract from a report made December 16 on the steam
trial of the Jadion:

¢¢ The assistant engineers sppointed by me promise to be highly
industrious and useful men. I have been much pleased with their
conduct, and, so far as I am yet capable of judging, consider them
well acquainted with: their duty; of one thing I am certain, that if
the vessel is to be employed at all, sixteen, instead of eight firemen
will be indispensably necessary.’’

On November 1 the engines of the Fulton were put in motion
for the first time and the result was highly satisfactory; ¢‘twelve inches
of steam was produced in less than an hour by chips from the yard,”’
to quote from Oaptain Perry’s report. During the ensuing winter
the Fulton was thoroughly tried in free route and proved herself a
success as a steamer, although certain peculiarities in construction
preciuded her use as a cruiser for general sea purposes: in fact she
was not built for such service, the primary idea in her construction
being to provide a harbor-defense vessel to take the place of the first
Falton, or Demologos.

Oaptain Perry reported in February that her usual speed at a
medium pressure of steam and twenty revolutions per minute of the
engines had been proved to be about twelve knots, and that her
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maximum speed, at a forced pressure, might be extended to fifteen
knots. He spoke highly of her efficiency as an armed veesel, in
comparision with vessels of war not propelled by steam, and gave
an opinion resulting from his observations that ¢¢ there is not the least
doubt that sea steamers of 1,400 or 1,500 tons can be constructed and
equipped to cruise at sea, for limited periods (say twenty days,) as
efficient vessels of war, to be as safe from the disasters of the sea as
the finest frigate, and at an expense considerably less.”’ Lieutenant
Lynch, attached to the vessel, in a written report stated that ¢¢ For
harbor and coast defense, in light winds and calms, with a battery
of long 64-pounders, the Fulton, with slight alterations, would be
perfectly efficient, and more useful than any number of armed ships
not propelled by steam,’’ and the opinions of the other officers, all
whom had to make reports to Captain Perry, generally agreed to this.
In Chief Engineer Haswell’s report we find the following carefully
itemized statement of current expenses of running the engines, which
is both curious and interesting at this date:

Engines, 3 quarts of oil, at 18%c...................80.56

Engines and boilers, 5 pounds of tallow, at 10c......... .50
Engines, 24 pounds of hemp, at 12¢.................. .30 .

2 pounds of spun yarn, at 12¢c............... .24

{ pound of black lead, at 10c................ .10

Paints and brushes............cccceevvnaeee... T8

Boilers, Indian meal...........c.ceccveveiivei i veinnnnnnn. .24

Engines and boilers, white lead, 2 pounds at 12¢...... .94

Lamps and lanterns................. .10

Shovels, brooms, and axes........ .28
Tools....ccovveieceiiiieeeniennn.. 50 .

For twelve hours............$3.66
Off one-sixth per diem of ten
hours.....cccocevvvinvnnnnnnnn .61

$3.05

More light on the operation of the machinery is given by the
synopsis of the engine-room log, here following in the form of the
engineer’s weekly report for one of the weeks that the vcssel was
under steam a considerable part of the time:
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When the Fulton was put in commission with a regular com-
plement of officers and men cn board, the question of what to do
with the engineers as to their quarters and messing arrangements
came up, and was a difficult one to settle, because there were no pre-
cedents to follow and no regulations regarding the new class of offi-
cials. Fortunately for Mr. Haswell, and for those who came after
him as well, his social status was such, that his place among the offi-
cers was obviously in the ward room, and to that part of the ship he
was assigned irrespective of the fact that he held no commission and
no rank in the service. The precedent thus established of assigning
the chief engineer to the ward-room operated to the benefit of other
chief engineers in the following years, until, in 1842, the quarters
for chief engineers on board ship were specified by law to be in the
ward-room. The assistant engineers of the Fulion were berthed and
messed with the warrant officers.

In April, 1838, the Fulton visited Norfolk and Washington and
was an object of general attention, especially at the national capitol.
In September of the same year, in consequence of a discassion that
was related to the Secretary of the Navy, she was ordered back to

B

=T

RETUEN DROP-FLUE BOILERS, U. 8. 8. FULTON(SD), 1850.

Diameter of shells 10 feet, 6 inches. Length, 22 feet.
Length of furnace, 7 feet. Height of furnace 6 feet, 8 inches.
Diameter of flues, two upper rows, 16 inches. Lower row, 25 iaches.
Diameter of steam drum, 7 ft, 8 in. Diameter of smoke pipe, 5 ft. 3 in.

New York for the express purpose of testing her speed with that of
the British steamer Grea¢ Western, running between New York and
Liverpool. The Multon followed the latter vessel to sea on the oc-
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casion of her regular departure, ranged up alongside and passed her
rapidly. After being employed in active service along the Atlantic
coast of the United States until 1842, the Fulton was laid up in or-
dinary at the New York navy yard, where she remained a neglected
and useless hulk until 1851. In the latter year the machinery was
entirely replaced by a different type, designed under the direction of
Mr. Charles B. Stuart, then engineer-in-chief of the navy. There
was a single inclined engine mounted on a wooden frame, the cylin-
der being fifty inches in diameter and ten feet four inches stroke,
provided with a Sickel’s cat-off. The old copper boilers were re-
placed with two wrought iron ones of the double-return, drop-flue
variety, ten feet six inches in diameter and twenty-two feet long.
Feathering paddle wheels were substituted for the original radial
wheels. The shaft of this engine was of wrought iron.

The hull was hauled on the ways and thoroughly repaired, the
upper deck and high bulwarks being removed and the interior ar-
rangements were completely changed because of the altered arrange-
ment of the machinery, but the original lines of the ship were not
disturbed. The rig was changed to a two-masted fore-topsail
schooner. A trial trip was run January 1, 1852, in New York har-
bor, seventy-one and one-half miles being run under steam between
various intervals of stopping, sailing, backing, etc., which interrup-
tions completely destroy the results as a steam trial. The report of
this trial gives the average steam pressure as twenty-five pounds;
average vacuum, twenty six inches; average revolutions, twenty-
one, and average speed, 18.84 mailes per hour. For a period of
twenty-one minutes at the end of the performance, with thirty pounds
of steam and twenty-three revolutions, the distance run is given as
seven miles, or at the rate of twenty miles per hour. Unfortunately
the report does not state the condition of the wind and tide at that
period, so we do not know whether the high speed was due entirely
to the engines or not. It is & matter of record, however, that the
vessel had a reputation in the service as a very fast steamer. She
was employed on general cruising duty in the home squadron and
West Indies for several years, was one of the vessels of the Paraguay
expedition in 1858, and in 1861 was in ordinary at the Pensacola
navy yard.

The Pensacola yard was surrendered to the Confederates Jan-
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uary 10, 1861, and the Fulton thus fell into their hands ; she was
then in very bad condition, having sometime previously been strand-
ed and nearly wrecked near Pensacola, but her captors hauled her
on the building-ways and began repairing her. May 9, 1862, mil-
itary operations compelled the Confederates to abandon the yard,
they burning everything behind them. An account of this destruc-

tion is given in Mr. J. T. Scharf’s History of the Confederate
States Navy, in which account appears the last historical reference

to this famous old steamer—¢¢ The Fulton, that was on the stocks
in the navy yard, was burned.”’

This story of the old Fulton would be incomplete without a
special reference to the invaluable services rendered by Captain M.
C. Perry to the steam navy which her example called into life, his
able championship of engines and engineers in connection with her
having properly given him a place in our naval history as the father
of the American steam navy. Matthew O. Perry was a younger
brother of that other Perry who overcame the British on Lake Erie
in 1813, which event is so nearly synonymous in the public mind
with the name of Perry that the deeds of the younger brother, some
of which were of more lasting importance than the mere winning of
a battle, huve been dimmed by contrast. Captain Perry’s services
to the naval engineer corps in connection with his command of the
Fulton were both important and lasting, and can best be told by

° quoting from his biography, written by a distinguished civilian, Rev-
erend Wm. E. Griffis, another of whose books, ‘¢ The Mikado’s
Empire,”’ has been a source of instruction and pleasure to hundreds
of our naval officers of the present time who have had the privilege
of seeing the shores of beautiful Japan:

“ Perry took command of the Fulton October 4th, 1837, when
the smoke-pipes were up, and the engines ready for an early trial.
His work meant more than to hasten forward the completion of the
new steam battery. He was practically to organize an entirely new
branch of naval economy. There were in the marine war service of
the United States absolutely no precedents to guide him.

¢‘Again he had to be ‘an educator of the navy.’ To show how
far the work was left to him, and was his own creation, we may
state that no authority had been given and no steps taken to secure
firemen, assistant engineers, or coal heavers. = The details, duties,
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qualifications, wages, and status in the navy of the whole engineer
corps fell upon Perry to settle. He wrote for authority to appoint
first and second-class engineers. He proposed that $25 to $30 a
month, and one ration, should be given as pay to firemen, and that
they should be good mdchanics familiar with machinery, the use of
stops, cocks, gauges, and the paraphernalia of iron and brass so
novel on a man-of-war.

¢“‘Knowing that failure in the initiative of the experimental
steam service might prejudice the public, and especially the incred-
ulous and sneering old salts who had no faith in the new fangled
ideas, he requested that midshipmen for the Fulfon should be first
trained in seamunship prior to their steamer life. He was also
especially particular about the moral and personal character of the
‘line’ officers who were first to live in contact with a new and strange
kind of ‘staff.” It is difficult in this age of war-steamers, when a
sailing man-of-war or even a paddle-wheel steamer is a curiosity, to
realize the jealousy felt by sailors of the old school towards the
un-naval men of gauges and stop-cocks. They foresaw omly too
clearly that steam was to steal away the poetry of the sea, turn the
sailor into a coal heaver, and the ship into a machine.

“Perry demanded in his line officers breadth of view sufficient
to grasp the new order of things. They must see in the men of
screws and levers equality of courage as well as of utility. They
must be of the co-operative cast of mind and disposition. From the
very first, he foresaw that jealousy amounting almost to animosity
would spring up between the line and staff officers, between the deck
and the hold, and he determined to reduce it to 8 minimum. The
new middle term between courage and cannon was caloric. He
would provide precedents to act as anti-friction buffers so as to
secure & maximam of harmony.

¢“That was Matthew Perry—ever magnifying his office and
profession. He believed that responsibility helped vastly to make
the man. He suggested that engineers take the oath, and from
first to last be held to those sanctions and to that diseipline, which
would create among them the esprit so excellent in the line officers.”’
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Fearless, through darkness and through clouds they fly.”
ALEXAXDER PoPE, transiation of the Odyssey.

The Exanymzn—The Mmsmmrrr and Mmmounr—Establishment of the Enginee:
Corps by Act of Congrese—Destruction of the Missouri—Career of the
Massissipri—Steamers Transferred to the Navy from the War Depart-
ment—The MICHIGAN.

EFORE the completion of the Fulton, a single steam vessel ap-
peared in the navy in the form of a small paddle-wheel tug-
boat of 143 tons, which was bought in Baltimore in 1836 for $18,-
997, and was named the ZEnginser. This boat had a single beam
engine of about one hundred horse-power, and one iron flue boiler:
the vessel was used as a tug and dispatch boat about the Norfolk
navy yard for a number of years, and also did some service on the
southern coast as a surveying vessel. Although not a war ves-
sel in any sense, this craft is here referred to because she was for a
short time the only steamer in the navy, and was a familiar object
to the early members of the engineer corps, many of whom were as-
signed to her for temporary service while getting broken in to the
rules of the navy.

In 1839 two boards of officials were convened in Washington
to consider the method of carrying out the provisions of an act of
Congress authorizing the coustruction of two or more steam vessels
of war. One of these boards was composed of commodores, and was
directed to ¢¢ consider and decide upon the qualities and power which
it was desirable to secure in the vessels:’’ the other was composed
of naval constructors and one engineer, Mr. Haswell being the latter,
with instructions to scrutinize the report of the commodores, and
determine whether the qualities and powers recommended by them
could be combined practically, and if so, to prepare the details for
carrying them out. The result of this labor set in process of con-
struction two large side-wheel frigates named the Missizstpps and
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Missours, precisely alike in all respects, except the type of engines.
It is not to be supposed that the inauguration of the policy of build-
ing steam vessels for the navy was unattended with skepticism and
opposition; like the application of all great scientific discoveries, the
introduction of steam power was combatted and misunderstood,abroad
as well as in our own country. The logic, if it may be so called, of
the opposition is well indicated by the vehement utterance of Lord
Napier in the British House of Commons in a speech fiercely antag-
onistic to the building of steamers of war: ¢¢ Mr. Speaker, when
we enter Her Majesty’s naval service and face the chances of war,
we go prepared to be hacked in pieces by cutlasses, to be riddled
with bullets, or to be blown to bits by shot and shell; but, Mr.
Speaker, we do not go prepared to be boiled alive.”

The principal data common to both the Mississipps and Mrssourt
were the following:

Lengthoverall.............veeieiiiiiniiinnnnnnn. 229 feet.
Beam........cocoiviiiiiiiiiiin 40 feet.
Mean draft.......ccooviiieiiiiniiniieiiiiniiinienines 19 feet.
Displacement at mean draft...................... 3,220 tons.

The vessels were bark-rigged, spreading 19,000 square feet of
canvas in plain sails to top-gallant sails inclusive. Each vessel had
three copper boilers of the double return ascending flue variety,
with three furnaces and eighty square feet of grate surface in each
boiler; the heating surface of each boiler was 2,000 square feet, or
exactly twenty-five times the grate surface. The paddle-wheels
were twenty-eight feet in diameter and eleven feet broad. The bat-
tery of each vessel consisted of two X-inch and eight VIII-inch
shell guns. The Mississipp: had two side-lever engines with cylin-
ders seventy-five inches in diameter and seven feet stroke, and the
Missours had two inclined direct-acting engines with cylinders sixty-
two and one-half inches diameter and ten feet stroke: the cubical
contents of the cylinders of the two vessels were practically the same,
adifference being made in the length of the stroke to test the relative
merits of long and short stroke engines.

The hulls were of wood, that of the Mississippi being con-
structed at the navy yard, Philadelphia, and that of the Missours at
the New York navy yard. The Mississippi’s machinery was built

4
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by Merrick and Towne in the city of Philadelphia, and that for the
Missouri by the West Point Foundry Association at their works at
Cold Bpring, New York. The machinery for both vessels was de-
signed by Mr. Charles W. Copeland, referred to in a previous chap-
ter as the superintending engineer of the West Point Foundry Asso-
ciation at the time the engines for the Fulton were built. He had
been employed as a consulting engineer for the Board of Navy Com-
missioners, and, with the title of Principal Engineer, held that posi-
tion for several years, during which time he did much excellent
work in designing machinery for the new steam navy, although he
never was in the naval service in the sense of holding a commission
as an officer or being amenable to military law and discipline.

In the fall of 1889, when the work of building these two ves-
sels began, Mr. Haswell was detached from the Fulton and assigned
to duty with Mr. Copeland in New York to prepare drawings of
machinery for both vessels. It was in the course of this work that
Mr. Haswell laid down the boilers of both the new vessels in full
size, designed and determined the dimensions of each plate, and
thus for the first time in the history of boiler manufacture were the
plates rolled and trimmed to measare. In January, 1840, Mr.
Faron, the senior engineer of the Fulton, was promoted to be a
chief engineer, detached from the Fulton and detailed to superin-
tend the building of the Mississippi’s engines in. Philadelphia, his
place on the Fulton being filled by Mr. Andrew Hebard, who was
appointed chief engineer from civil life. Shortly afterward Mr.
Haswell was named as superintendent of the engines building for
the Missours.

The two frigates were completed early in 1842, and a number
of engineers were appointed in the manner indicated by the Depart-
ment’s regulation on the subject, quoted in a former chapter. A re-
markable fact in connection with the building of these two ships is the
close parallelism of their cost, although they were built in different
cities, and had engines radically different in details of construction:
in 1853 the Navy Department, in obedience to a resolution of the
House of Representatives, informed Congress that the actual cost of
the Mrssissippi to the time of her first sailing, exclusive of ordnance,
was $569,670.70, and of the Missoursi, $568,806. Mr. Faron was
the first chief engineer of the Mississippi, and Mr. Hebard of the
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MR, CHARLES W, COPELAND,

Principal Engineer, U. S. Navy. Designer of the machinery of the
Mississippi, Missouri, etc.
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Messomri, he being temporarily assigned to that veasel while Mr.
Haswell was engaged with Mr. Copeland on the designs of a new

‘steamer—the Mickigan. This latter work was completed in Oecto-
ber, 1842, when Mr. Haswell returned to the Missourt as her chief
engneer.

After the appointments for the two new frigates were made
there were twenty engineers in the service, with prospects for the
need of many more in the near future, as the policy of building war
steamers was so well established that there was no longer any hope
for success on the part of the conservative element which had strug-
gled against the new order of things so stubbornly. The engineers
were very much dissatisfied with various anomalies and evils inci-
dent to their connection with the navy, and began an agitation
which speedily resulted in the legal establishment of the engineer
corps as a permanent part of the naval organization. Their pay did
not compare favorably with the wages of competent engineers in
civil employment, and consequently wae unsatisfactory to them; the
irregular manner in which they were appointed, and their uacertain
tenure of office, were also grievances, and early in the year with
which we are now dealing an incident occurred which so provoked
the engineers that they felt constrained to lay their troubles before
Congress. This incident was the appointment as an engineer in the
navy of a young man who made no pretense to knowledge of engi-
neering, he being the protege of a powerful politician and simply
wanted a salaried position under the Government, without bothering
himself as to what the duties of that position might be. That the
engineers then in the service resented this appointment is geod
proof that there already existed among them that pride in their
calling and the espri¢ de corps that have for so long kept them united
and made continuous progress possible in the midst of many dis-
couragements.

Mr. Haswell, as the senior and most prominent of the engineers,
took the matter in charge, and appealed to Congress for a redreas of
grievances. Mr. Gilbert L. Thompson, a prominent politician and
man about town in Washington in those days, took up Mr. Haswell’s
cause and gave him much assistance, although his motives were not
entirely philanthropic, as we shall presently see. The result of this
effort was an act of Congress regulating the appointment and pay of
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engl;nm in the navy, which act was approved Augmst 81, 1848,
and read in full as follows:

Saoriox 1. Beft enacted, etc., That the SBecretary of the Navy shall appoint
the requisite number of chief engineers and assistant engineers, not to exceed one
chief engimeer, two first assistant, two second assistant, and three third assistant
engineers for each steamship of war, for the naval service of the United States, who
shall be paid, when in actual service, as follows :

To the chief engineer, fifteen hundred dollars per annum and ene ration per
day ; to the first assistant engineer, nine hundred dollars per ansum and one ratien
per day ; to the second assistant engineer, seven hundred dollars per annum and one
ration per day:; to the third assistant engineer, five hundred dollars per annum and
one ration per day. The chief engineer shall be eatitled to mess in the wardreom of
thips of war. and in all cases of prize-money he shall share as a leutenant ; the first
assistant engineer shall share as a licutenant of marines ; the second assistant engin-
eer shall share as a midshipman ; the third assistant engineer shall share as the
forward officers ; but neither the ehief nor the assistant engimeers shall hold amy
other rank than as engineers.

8a0. 2. And be it further enacted, That the Secretary of the Navy shall be
authorized to enlist and employ the requisite number of firemen, who shall receive,
each, thirty doliars per month and one ration per day ; and the requisite number of
coal-heavers, who shall receive, each, eighteen doilars per month and one ration per
day ; and the said firemen and coal-heavers shall in all cases of prize-money share as
seamen,

Sxc. 3. .And be it further enacted, That the said chief engineer and the assist-
ant engineers when walting orders shall be paid as follows: to the chief engineer,
twelve hundred dellars per annum ; to the first assistant engineer, sevem hundred
dollars per annum ; {0 the second assistant engineer, five hundred doliars per annum;
to the third assistant engineer, three hundred and fifty dollars per annum,

Bec. 4. And be it further enacted, That the Becretary of the Navy shall
appoint a skillful and scientific engineer-in-chief, who shall receive for his services
the sum of three thousand dollars per annum, and shall perform such duties as the
Secretary of the Navy shall require of him touching that branch of the service.

8xc. 5. And be it further enacted, That the Secretary of the Navy shall be
authorized te prescribe a uniform for the said chief engineers and assistant engineers,
and to make all nmecessary rules and regulations for the proper arrangement and
government of the corps of engineers and assistant engineers not inconsistent with
the Constitution and laws of the United States. The said engineers and assistant
engineers shall be in all respects subject to the laws, rules, and regulations of the
naval service in like manner with other officers of the service.

Sxc. 6. And be {t further enacted,” That the said chlef engineers shail be
appointed by commission, and the assistant engineers shall be appointed by warrant
from the Secretary of the Navy, in such form as he may preseribe.

8e0. 7. .And be it further enacted, That the Secretary of the Navy be and he is
hereby authorized to establish, at such places as he may deem necessary, suitable
depots of coal or other fuel for the supply of ste