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48TH CONGRESSH, } HOUBE OF REPREBENTATIVES. { Mm. Doo.
Lst Bession. Ho. 38,

IMPROVEMENTS IN STEAMSHIPS,

MEMORIAL

RELATING TO

INVENTIONS AND IMPROVEMENTS IN STEAMSHIPS BY
JAPT. CHARLES G, LUNDBORG, FOEMERLY OF THE
ROYAL SWEDISH NAVY.

Fesruary 12, 1384, —Recommited to the Committes on Ameriesn Ship Immljng and
Bhip-owning Interests and ordered to be printed.

Yo the Oongress of the United States :

An effective navy and an adeguate merchant marine are national
necessities. The present condition of our Navy fills patriotie citizens
with alarm and hamiliation, while our merchant marine is inadeqnate
to perform 15 per cent. of our ocean carrying trade. It is demonstrated
by reliable statistica that the carrying capacity of our merchant marine
has decreased in the last decade in ut the mame roportion that onr
exports and imports have increased. ing facts have for
some time challenged public aitention, and ﬂlej" are now beginning to
excite public concern.

‘While it is not our p! in this memorial to discass the canses of
the present condition ﬁ our Navy and merchant marive, it may be

per, however, to revert briefly to a few faets in explanation of them.
at, the diversion of the active capital of the country into enterprises
of internal development; second, failure of the Government to encour-
age and pmmuiaa,elgcmmm and liberal 1 egialation, the construction and
navigation of an and ndaquata merchant marine, able to com-
pete successfully with foreign nations for the ocean trade;
third the gmwt.h of & false economic doctrine, which holds t the
f trade of the world belongs to the British because they are able
to bnl! and navigate steamships a trifle cheaper than the Americans.

The firat of these canses operates to prevent the investment of Amer-
mancap[ml in shipping ent-arprmw. The second tends to divert the

“fy intelligence of American citizens from the ocean. The
third encourages in our midst & powerful elass who systematically an-
tn.gunixa every effort of enterprising citizens to remove the second canse,
or to modify the wnseﬂuenum of the first; and the resalt is that we are

practically withoat a.vy and our fomgn trade and commerce is oar-
ried in foreign bottoms. Unless we misinterpret the public opinion of
this country, a crisis has been reached, and a change which will effect
a remedy for this condition of thi'ﬂ?ﬂ isnow demanded. The only ques-
tion is, at shall be the remedy? Before entering npon the solution
of this question it may not be considered inappropriate here to refer to
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the sound advice of some of the mly'aMmen of the Republie, whose
views are pertinent to this subject.
Washington said in his second annual message :

I recommend to yonr serious reflection how far and in what mode it may be expe-
dient to gousrd st embarrasauents from thess sontingencies [danger to our gooda
carried in foreign ships, by war] by such engon ent to our own navigation as will
rendar our commeras agriculture less de ent on foreign bottoms, which may
fail us in the very moment moat interesting to both of these great ohjects.

Madison said :
If Ameriea ahonld have vessels at all, she shonld have snough for all the purpossa

intended; to do all her own carrying, to form & school for seamen, laying the founda-
tlon of & navy, and to ba abls to support herself against the interference of forsigners,

Jefferson said :

Our nav on involves siill considerations. As & branch of indumstry, it is
valuable; but as » resource of easential. The carriage of our own commod-
ities, if onoe established in another channel, cannot be resumed in the moment we
desire. If we lose the seamen and artisans whom it now occopies, we lose the pres-
ent means of marine defense, and time will be requisite to raise up others, when dis-
grace or lomes shall bring home to our feelings the evils of having abandoned them.

Are the Ameriean ready to heed the sound advice of these
eminent statesmen and patriota? In the past, when the ng trade
of the world was performed in wooden ships, the United tes held
high rank among maritime nations ; and the superior inventive talent,
mechanical skill; and execntive emergy of her citizens enabled her to
cope with the mnﬂt&tﬁrﬁﬂ nations npon the high seas. It has always
been a distinetive featnre of American policy, both governmental and
social, to encourage invention and promote innovation, and to this fact
may be attributed all oor triumphs apon land and sea.

m 1816 to 1840 the tonnage and value of our ocean trafflc was
E'eater in pr:;vsmrﬁnn to population than that of any other nation. Duar-

g that period of our country's history we built faster ships and sailed
them movre skillfully than any cther nation in the world, In the latter
decades of the sailing era, nearly every important improvement in form
lines, structure, and equipment of vessels eman from the brain of
an Americsn, and waa ntilized by an American shipbuilder.

When steam first came into nee as a marine motor, Americans were
the pioneers in its application and development, These are simple tru-
isma of history, but they apply only to the era of wooden ships.

Up to 1860 the Americans had perfected the wooden ship. With
boundless forests to supply material, with matchless genius to design
and with incomparable sinll to construct, they led the world, and had
not iron and steel so largely anperaedé wood in shipbuilding, the
Americans would no donbt still hold the ascendency on the ccean.

The advent of the iron ship, however, radically altered the conditions
and the abundant cheap supply of the material entering into its con-
gtruetion, together with the more general adoption of the steam-engine
instead of sails, gave to England even greateradvantages than had been
greﬁmly enjoyed h?" the Americans in the era of the wooden ship.

ot while the als of conmtroetion and the means of propunlaion
were undergoing these great changes, the essential conditions of shape
and form of the hull remained practically the same. The sole endeavor
of the English, in the prosecation of their supremacy npon the ocean,
has been to build Iarger ships and to increase their speed, simply by the
application of great engine power, without altering in any essential pmir
erty their models. If weec:mpttﬁaqmﬂonableimpmvemant of greatly
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ing the proportion of length to breadth, the form of the ship of

this pe ia essentially the same us it was fifty years ago, and, although
t improvements have been made in almoat every other of
uman pursaits, it wonld seem that the inventive genius of our age haa
here come to & stand-still. The invention of your memorialist, to which
your attention is res invited, is the first radical deviation, based
scientific principles, from the prevailing sbip model, and among

e prineiplea and advantages claimed for it we apecify the following :

1st. @&deaign makes it pnsa‘.l_ttr? to combine the finest lines for high
spead with great carrying capacity.

2d. The form of the aft part of the immersed hull with its sub;
stern, which divides the water horizontally, permits, in the Highest pos-
gible degres, great ahnﬁnm stern, or what is called “ g clsan run,”
which is the indispensable condition for high speed.

34. The Fmat width of the aft part of the ship’s hall, which is & con-
sequence of the submerged horizontal stern, affords ample room for the
application of the greatest engine power compatible the displace-
ment.

4th, The design is eminently ada for the nsa of twin screws, as
the form of the aubmerged stern affords a perfect support to the pro-
peller ghafts. The great im of this advantage will especially
B mlw];]enov:]; it shall be &3‘_ mngl & very high :ﬁeﬂ. aﬂ::j:t
B y by & ship carrying engines of snch great power that it can
be economically used upon only one pellarofmosgmtauim,ormfﬂly
transmitted through one in which case it becomes necessary to
divide the power upen two propellers and adopé twin screws. In &
veasel of the ordinary type the propeller shaft must be hung up on
brackets u‘d hh. iJ:::‘ta::l t.h:f water, autaid:ma.hu ship for a mnigfmhle
distance, a 8 ty of supporting g shafts of very
B Culncton I cobirely removee By the meosout Aevpn. Tioh gereite

is objection is en Temo present design, whi ita
the propeller shafts to be carried all the way lnddemWs
within the ship's hull.

bth. The aot conatantly in aolid water undisturbed by the
proximity of the stern-post, rudder, and the overhanging part of the
stern, a8 in ships of the usnal model. This must cause an economy of
power or a corresponding increase of speed. ;

6th. A vessel of this form will not roll or pitch as much as vessels of
the common w, bocanse the of water over the projevting part of
the hall will offer considerable resistance to such motion. Less piteh-

will also in a t measure tend to prevent “racing™ by the pro-
E lers partly lifting ont of the water; and this greater steadiness of

& ship during its progress through the water must economize power
or add to the 8 5

7th. The rudder (or radders, if two are used) may be made lighter,
and have considerably less area than in ships of the ordinary kind, be-
eause the stern of the vessel, on aceonnt of ita form, offers less reaist-
ance to lateral thos requiring less power to awing or move it
sideways. The resis to the vessel’s p: due to the rudder
being proportionate to ita sarface, it follows that the diminished
area must lessen the resistance and tend to increase the spesd,

8th. Owing to the increasing width of the hull below the load water-
line, the sliip will stand upright, and may be moved about or go to sea
without ballast. Indeed, the more the vessel is lightened the greater
becomes the stability, because the meta center rises with the greater
beam much more rapidly than the center of gravity, and the same will
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also, on account of the expanding side above water, take place if the

ahip should be loaded deeper than to the assumed load water-line. The

asdvantage of this property inherent to the design becomes evi-

nt from the known feet that most, lmaomn steamers must caTTy &

<ongiderable guantity of permanent t, the lost frelght on which
causes corresponding dimunition of the earnings.

8th. The use of two propellers, having their shafts effectually sup-
ported and protected within the ship’s holl, must add greatly to the
security against accidents at sea, such as might disable a vessel with
only one propeller, or where the propeller shafts, as nsual with twin
serews, run ouiside of the ship.

10th. The arched form of the hull, with the projecting sides below
water, and the general absence of any plane surface ex to the sea,
admits of very great strength of eoustraction, and with judicious ap-
plication of water-tight compartments such a vessel may be made ex-
teedingly strong, offering the best posgible security against the viclenos
of the sea and perils of eollision,

This invention is a bold step forward, but in strict conformity with
and adherence to the scientific principles of naval architecture, and it
is eovered by letters patent in this coantry and in Eu It has been
examined by leading shipbuilders in this country, who approve and
commend it, as ngp:am from their testimonialas hereto at.taugg. May
it not, therefore, be assumed that if this invention possesses the merit
-conceded for it by the eminent shipbuilders who have examined and
approved it, that ita development and application by the United Statea
{Government will be the sureat and most s means of laying a re-
liable foundation for an effective navy, for a merchant marine ade-
quate to the demands of our ocean carrying trade in the transportation
of American mails, passengers, and products, which are now carried in
foreign bottoms, and for which the American people pay annnally to
ﬂ:-r%irgn ship-owners 0;‘93: :iﬂ;ﬂw,mﬂt x

@ ns})acﬁl’u]ljr snbmit this important invention to your most favor-
able consideration, for such action ss may seem to be wise and expedi-
ent, in the hope that it may be the means of speedily restoring the
E;I]:ﬂd Btates to her former position of power and prestige upon the

Bead,

Very respectfully,
CHARLES G. LUNDBORG,
Inventor and Naval Arohitect.

———

TESTIMONIALS OF FERSONS WHO HAVE EXAMINED THE INVENTION ARD THE SCIEN-
TIFIQ PRINCIFLES UPON WHICH IT I8 BASRD.

Wasmnarox, D, C., Gotober 24, 1882,
Deaxr Bir: I beg to express wy congratulations in relation to the probable estab-
lishment of a line of i!lllml'luﬁ{l steamers built on your designs,
Your letters from the most eminent shipbuilders and e;mn in our eountry tend to
confirm me in my ideas formed laat winter, when yom Iy showed ma“?om' als-
ments of design, model, and drawings, thet vessels built in acoordance therewith,

od the wsnal power for displacement, will have great speed with in-
creased carrying capasity, m nesd in heavy weather. Having made &
atudy ocl':m.ngxiu nav fon, I feel warranted in saying that with the

BATE %Ir]lc]:m ol'ﬂl::ﬂ:aﬂa], riveting, d&e., your vessels will prove nnasaally strong.
ery respectiully, yours,
DANIEL AMMEN,
Rear-Admiral, Uwiled States Navy.
Capt. C. G. LuNpBORG,
Late of the Eoyal Swadish Navy,



