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INTRODUCTION.

WirHiN the last few years, Naval Architecture
has obtained, among the unprofessional members of
society, a°greater amount of interest than used
formerly to be bestowed upon it. The rivalry which
exists between the merchant navies of Great Britain,
and her offspring in the Western World, has made
each party seek, in the quality of their ships, that
advantage which they could not obtain in the mar-
ket. And the competition of the steam companies
on the two shores of the Atlantic has given an
impulse to research, also, in that department of
science. It is but a short time since the clipper
builders of England have been taught that the
science of ship-building has not progressed with
the rapidity which it has attained in America, nor

B



2 INTRODUCTION.

reached the same eminence in practice. In the
architecture of merchant vessels alone, England can
justly at present claim precedence. It is, however,
to yacht-building that I shall more particularly
devote the following pages ; but the remarks made
upon this small department of the science can, as far
as they are true, be applied to the other descriptions
of vessels. With few exceptions, these pleasure-
vessels are constructed with the object of speed, even
at the expense, to a certain extent, of comfort and
accommodation. In merchant vessels, on the other
hand, there are two ends proposed, capacity and
velocity. These are conflicting interests ; the flat floor
which is conducive to the former is detrimental to the
latter—the sharpness and fine lines requisite to the
latter, of course obliges the builder to content him-
self with a less amount of bulk. In these craft, it
becomes desirable to attain to the maximum in the
combination of these qualities: to balance the
capacity and velocity, so that the volume of cargo
transported each year shall be the greatest possible—
to increase the beam, for instance, instead of
having so flat a floor (thus giving an equal bulk
and a greater velocity), and to fill the lines of the
bow a little more, because this has not so great an
effect in impeding the way, as lessening the taper
of the stern. But yet merchant vessels labour
under many disadvantages: those which frequent
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our shallow mud harbours must have flat floors;
and of the rest, the nature and disposition of the
cargo, in a vessel which had not a flat floor, would
raise the centre of gravity of the ship higher than
is desirable. And again, as these vessels are, in
general, underhanded, it is necessary both to be
content with small sails, and to keep the centre of
effort rather low. This latter requisition again
reacts on the construction by requiring, with the
full bow and run, a more upright stern-post and
buttock-lines.

But yet, on the other hand, it is, on prudential
grounds, important even in merchant vessels to
provide for a certain velocity. For the effect of a
wind in carrying away spars, or in careening a ship,
is much greater on a slow vessel than on a fast
one. Suppose the wind had the force of a consi-
derable storm (viz., 14-88 lbs. on each square foot),
and moving at the rate of fifty-five miles an hour.
Then, if one of two vessels advanced five miles an
hour, and the other at the rate of ten miles, the
relative velocity of the wind to the first would be
fifty miles, and to the second, forty-five miles;
and the relative pressures would respectively be
:a.s_5—0’2 and4_5|2 ; or, as 2500, and as 2025. The
pressure, in the first case, being 12-3 Ibs. per square
foot, and in the second, 9:9lbs.; so that the whole
pressure on a sail of 20 feet by 20 feet, or 400

B2



4 INTRODUCTION.

square feet would, in the first case, be 4920, and in the
‘second, 3960 Ibs ; and the quick vessel would have
to sustain a force less by 960 lbs, acting at the end
of a long lever. And, moreover, a ship with a
rising floor might be going about her business when
off a lee-shore, whilst one with a flat floor would
be going bodily to leeward. :

But besides these prudential reasons, there are
also mercantile considerations which would induce
an increase of speed in our merchant vessels. By a
month’s delay in a passage from China, a merchant
might have to brook the loss of a considerable sum
in interest, or he might even miss the market
altogether.

In men-of-war more accommodation, in pro-
portion, is necessary than in yachts, and stowage
for a large amount of stores. The weight of
the armament also requires a large displacement.
But, after the attainment of these objects, speed
becomes the paramount consideration. It becomes
a question then, whether placing the guns further
apart, should not give the necessary displacement,
and also allow the attainment of greater speed ;
whether, I mean, the ships of each class should
enot have a greater length in proportion to their
breadth and depth.

The reader will see that the science of ship-
building becomes a more complicated question
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when it treats of merchant vessels or men-of-war.
Conflicting interests have then to be reconciled in
such a manner, that the maximum of advantage
should be attained. For these reasons, I prefer
confining my attention to the pure science, and
leaving the modification, to suit each particular case,
of the rules here laid down, to those most in-
terested in the result, or best qualified to judge
of the end to be sought.

When revolving in my mind these and other
considerations, and seeing the importance of obtain-
ing velocity, and perceiving the interest which is
at present attached to this subject, I thought to
find an excuse for offering a few suggestions upon
it, and venturing to add to the number of books
which are already flooding shop and stall. I hope
it may not seem presumptuous in me to advance
opinions on a subject to which naval architects have
lately devoted increased exertions. The generality
of ship-builders have not acquired a knowledge of
the higher mechanics, and of the motion of fluids.
These will, perhaps, excuse me for hoping that a
study of mathematics, combined with the consi-
deration of various theories on Naval Architecture,
and the observation of models of known vessels,
may enable me to start some new idea on the
subject. And the more learned in the profession
will pardon my desire to bring forward a principle
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which I hope may prove useful, and believe to be
new. And I may further venture to express a wish
that its simplicity may not be taken for worth-
lessness, nor disregard attend- that which does not
appear striking. Last winter I got upon the track
of this invention, and, after much attention and
some experiments, I thought to have discovered
a fundamental error, which vitiated mathematical
inquiries, and caused the results of experiments to
be wrongly applied.

The Great Exhibition contained many models of
noted vessels, by which I might test the value of
my theory; and receiving corroboration from these
examples, I ventured to publish a few pages in
elucidation of it ; and the former part of this work
is, in fact, a second edition of that pamphlet. But
if that which I then wrote be really true (which
I may be allowed to flatter myself is the case)
it becomes necessary to adapt the old forms of
calculation to my new notion, and apply the results
of former experiments to the method now proposed.
Those mathematical formulee which had relation to
vessels at rest, are unaffected by the present theory ;
but those of which the subject was the motion of
a vessel through the water, must all be altered.
For they were calculated on the assumption that
the water passed along the surface of the vessel in
the direction of the water-lines, or in horizontal
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planes ; while, in fact, the curve which any particle
of water would describe is totally different.

The results of experiments have also been wrongly
applied, in consequence of a confusion which arose
from the following cause: most of the pieces of
wood used in these experiments were either solids
of revolution, or had a form, such that the sides
were vertical. In these, the lines described by the
water in dividing and closing around the body
when in motion, were the same curve as the line of
flotation when the body was at rest. The results
depended in reality on the shape of the former
line, as the latter had nothing to do with the water
when the solid was not at rest. But they were
supposed to depend upon the shape of the latter;
and the same qualities were wrongly assumed to
belong to any ship which possessed water-lines of a
similar curve.

Hence, if my fundamental principle be right—if
it prove not to be a hasty deduction—if it be not
an overweening conceit which makes me imagine
that T could invent anything more correct than
that which the most eminent ship-builders have
unsuspectingly practised, then is this work plainly
not uncalled for, and its introduction needs no
apology. If, on the other hand, any mistakes
which may have escaped my notice, should prove
to be fundamental errors, then let those who have
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spent their time in the perusal of the following
treatise, take the pleasure of assisting the cause
of truth as the reward of their labour, nor blame
me for failing in my endeavours to be uséful to
society. -

R. M.

CROMORE, COLERAINE,
FEBRUARY 5, 1852,




A

TREATISE ON SHIP-BUILDING.

CHAPTER 1.

AN inquirer into the science of Naval Architec-
ture may either confine himself to the dry theories
of mathematicians, or follow the surer method of
experiment and induction. Mathematicians have
demonstrated the curve which offers the least resist-
ance in its passage through the water; but they
have not sufficient data to ascertain either the shape
for a vessel which would offer least resistance, nor
the best form of midship section, nor various other
requisites for a perfect vessel. Their attempts to
construct vessels have, for these reasons, been, for
the most part, abortive.

The empiricist, on the other hand, collects from
different countries models of the fastest vessels,
whether ships or boats, square-rigged or fitted with
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the various forms of fore-and-aft sails. He inquires
into the capabilities of each as proved by experi-
ment, and tries to discover their bad points. But
he soon becomes as much bewildered as the mathe-
matical inquirer. Among the swiftest vessels, he
sees some with full, and some with sharp bows;
some with great beam, others narrow; some with
a great draught of water, others shallow; some
with much rise in the floor, others comparatively
flat ; some with little gripe, or the forefoot almost
entirely cut away, while others have been improved
by the addition of a greater gripe, and a bow length-
ened below the water.

Is there then any principle in building ? he may
ask ; is it all the work of blind chance ? The theo-
rist rants about capacities and equal areas. The
common sailor laughs and assevers that it is impos-
sible to know what salt-water may fancy. But is it
altogether as hopeless a task to discover some one
principle pervading every swift vessel of whatever
form, as it would be to take the dimensions of
Neptune’s car, or find equations to the surfaces of
waves ©  Why have such different forms of building
attained to an equal success? And why do many
vessels, built according to theories and the results
of experiment, fail so signally when tried with ves-
sels built by common smugglers ?

Builders form their vessels by the water-lines,
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ribbon- and buttock-lines; and consider that the
curves of these lines are of paramount importance.
But they have not asked themselves why they should
be so; whether any of them can have much to do
with the passage of the water along the vessel’s
body ; whether the water divides, in fact, in the
direction of any of these lines. Why have they not
inquired into the real direction which the water
takes when it divides, and bestowed all their care
upon the improvement of these lines? And then
they might take the models of famous vessels, and
find what shape it was proper to give to the dividing-
line, and extract a principle from chaos and con-
fusion ; and perceive the unity in a mass of apparently
antagonistic facts and conflicting results.

And how then does the water divide? It may be
expected, @ priori, that a flat film of water, from
the cutwater, will pass along the body of a ship in
the same direction as that which any other flat thing
would naturally take—as a thin plank, for instance.*
This is not a conclusive argument, but a natural
supposition. But there is a fact which materially
strengthens this assumption: I allude to the fact

¥ The plank is supposed to be of indefinite breadth, because
the dividing-lines are not parallel. In a clinker-built boat, the
planks are cut with a “sney,” for this reason, the lower edges only
representing the dividing-lines.
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that clinker-built vessels have a decided superiority
over carvel-built vessels of the same form. Now, if
the water does not divide in the direction of the
planks, the land of every plank must offer con-
siderable, very considerable resistance to the progress
of the vessel. But, on the other hand, if the water
does really escape, according to our & priori notion,
in the natural direction of a plank, then these lands
will offer no resistance. And as the mere clinker-
building gives a decided superiority, it is clear that
the lands do not offer resistance, and that the water
naturally divides along the planks. Now, over tim-
bers which are vertical—as in the run of the stern,
for instance—the water, or a narrow plank, will pass
in a horizontal direction ; and over timbers which
are quite horizontal, the water, or narrow plank,
would take a line lying in a vertical plane parallel to
the line of the vessel’s motion. In each of these
cases, the line described by the plank or by the
water in its motion is at right angles to the tim-
bers. And if a timber be forced out a little from
the vertical position, so as to make a small angle
" with the vertical, the line described by the water or
plank will take a slightly downward direction. And
as the angle of inclination of the timber increases,
the water or plank will take a more and more down-
ward direction ; but it will always cut the timbers
at right angles. (I am of course supposing the
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timbers to be in vertical planes perpendicular to the
direction of the vessel’s motion; and I am not at
present supposing the surface of the water as any-
thing but a perfectly plane surface.)

The reason why the water passes along the body
of the ship in lines which cut the vertical sections
at right angles, is that the ship’s sides at every
point (when the ship is in motion) give an impulse
to the water, which impulse is normal to the surface
of the side at that point. And therefore the plane,
in which the directions of the impulses from two
adjacent points, must be contained, must of neces-
sity cut, at right-angles, the surface of the ship’s
side which lies between.

View this moreover in anotber light. It is a
philosophical principle that nature performs every
thing with the least effort; and fluids in motion
between two points on any surface will take the
shortest line on that surface. Now, the dividing-
line is the shortest line which can be drawn on the
surface of a vessel from any given point on the
stem-post to the stern. -This will be manifest if
the line in question be projected on a plane parallel
to the planes of the timbers (i. e. in the body plan,
if the sections are perpendicular to the surface of
the water).

Let Bl, Ak, be two adjacent sections; and let
Dd be a dividing-line. Then the line Dd is the
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shortest line that can be drawn
4/ (B from the point D, in the circum-
/ ference of the section Bk, to the
circumference of the section Ak;
+  for, if not, let D¢ be shorter.
Draw DO perpendicular to the
planes of the sections, and let it meet the section
Ak in 0. Join. Od, Ot. Then; as the distance
between the sections is supposed to be small, and
the dividing-lines are supposed to have an easy
curvature, we may suppose the arcs, Dd, D¢, to be
arcs of circles. Now, as the dividing-lines cut the
circumferences of all the sections at right-angles,
and as DO is perpendicular to the plane of A%,
therefore the plane DdO is perpendicular to the
plane of Ak, and at right angles to the circum-
ference Ak; and therefore Od is at right-angles to
the circumference Ak; and Od is the shortest line
which can be drawn from the point O to the cir-
cumference Ak.

Od < Ot
and DO+ 0d*< DO? + 02
or chord .Dd? < chord Di?
and arc Dd <arc Dt.

Similarly, Dd is less than any other arc drawn from
the point D to the circumference Ak.
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The same may be proved with reference to that
part of a dividing line which is intercepted by any
other two sections. And hence the whole of any
dividing-line is the shortest line which can be drawn
from the same point in the stem-post, over the
surface of the vessel to the stern.

This consideration will afford us the readiest way
of describing a dividing-line in the body plan of
a vessel. Instead of the established system of
laying down the plans of vessels by the water-lines,
and applying to the water-lines the shapes indi-
cated by experiment to be the best for the dividing-
lines, I would propose the following method, deduced
from the principles advanced above :

1. For the sheer-plan, draw the keel, the stem
and the stern-post, and mark in the line of flota-
tion, or load-water-line. Then erect the sections at
right angles to the load-water-line.*

2. Next determine the shape of the midship
section, and lay it down in the body-plan. Draw
a straight line across it for the load-water-line.t

* If the sections were drawn, as is usually done, at right-angles
to the keel, the dividing-lines would not cut the sections at right-
angles. In the copy of the lines which is afterwards made for the
use of the builder, the sections may be altered (in the sheer- and
body-plans) so as to represent sections perpendicular to the keel.

+ The plane on which the sectigns are projected, for the body-
plan, is perpendicular to the water; not perpendicular to the
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" From a point in.the stem-post, somewhere about
the height of the load-water-mark, or a little abov
it, draw a curved line to a point in the midshiy
section, to represent the direction in which the
particles of water, from the surface at the stem, ar
to be made to divide along the body. This is the
principal dividing-line.* I have said “a curved
line,” because, if the line were straight, the ecir-
cumferences of the sections at their points of
intersection with this line, would be parallel to
each other, because any dividing line cuts them all
at right-angles. This is the case with some vessels,
but it need not be so. To determine the nature of
the curve this must be done : )

3. In the sheer plan lay off the points in the
stem-post midship section and stern-post through
which this line is to pass. Through these assumed

rabbet of the keel,” as in the established method. Hence the
water-lines, in the body-plan, are straight lines, and the sections
do not terminate in one point.

* It must be borne in mind, that a dividing-line is not a single
line, like a ribbon-line. The dividing-lines are as numerous as
the particles of water which surround the ship. The whole
surface of a ship’s bottom may be supposed to be made up of an
infinite number of dividing-lines. But we choose one only to
work with, and choose that one which will be about the largest
on the whole surface of the vessel. When the drawing is
finished, it must be proved with other dividing-lines.
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points draw a fair curve by means of the batten.
Then,
4. In the body-plan lay off the heights at which
this curve cuts all the other sections, and draw
through these several
'y points lines parallel to
o | i ‘ .  the water-line. (The
/ intersections of these
lines with the dividing-
line will, of course, be
the points of inter-

section of the sections
with the dividing-line.) The form of the curve in
the body-plan comes now to be determined.

5. This is done by laying off, in the half-breadth
plan, the three points already mentioned, through
which the line must pass, and drawing through
these points the curve which may be given to the
batten. This gives the breadths to be measured,
in the body-plan, along the lines which we have
drawn at certain heights parallel to the water-line ;
and the curve may then be described.

That dividing-line which commences at the load-
water-mark on the stem-post, is now laid down—
the greatest dividing-line, most probably, which the
proposed vessel will have. In the above figure,
let 0AD be this curve, as detérmined by the sheer

c
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and half-breadth plans; a, b, ¢, d, its intersections
with the lines drawn parallel to the water-line.

6. To sketch in these sections is our present
object. For this purpose, take for centre the point
O, (the point on the stem-post from whence the
dividing-line is taken), and draw the arc of a circle
through the point @. Next take a for centre, and
draw an arc through 4. Then take & for centre,
and draw an arc through 4 ; if this arc should cut
the circumference of the midship section instead of
touching it at 4, then the point 4 must be moved
so that the arc should only touch. This operation |
must be continued for the after-body by taking
successively for centres the points 4, ¢, d. The
circumference of each of the sections must be tan-
gential to each of the arcs respectively at their
intersections with the dividing-line. The remaining
part of each section is, at first, sketched in by
eye, and then proved by other dividing-lines at
various elevations. In sketching the sections, a
pliable steel spring is of great use. It makes all
the sections of a fair and similar curve, and so saves
much trouble afterwards in correcting. The whole
has now to be proved by water-lines, ribbon-lines
and buttock-lines (according to the established
method), and corrected where any inequalities in
the surface may appear.
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This is the principle which I would propose for
guidance in the construction of vessels. This prin-
ciple explains the success of vessels of such various
forms. Vessels with full bows, for instance, have a
dividing-line running in such a direction that its
projection on the sheer-plan shows a greater curva-
ture than that in the half-breadth plan; while the
dividing-line of sharp bows shows a greater curva-
ture when projected in the half-breadth plan than
in the sheer-plan. In each of these cases, however,
the curvature, taking all in all, may be the same.

THE MIDSHIP SECTION AND STERN.

From the foregoing remarks, it will appear that
the whole form of the vessel depends very much
upon the shape of the midship section, of the stern,
and of the sheer-plan. In fact, these three are
the only parts of the vessel of which the form is
entirely assumed at pleasure. Of these, the midship
section is the most important; and we shall there-
fore commence by considering it.

The part of a midship section which is below the
water, has in general, been of a form approaching
either to a square or to a triangle. The former
obtained very extensively some years ago, but is
now only retained in merchant vessels and some

men-of-war. As the water is displaced with greater
c?2
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ease near its surface than deeper down, it is clear
that the chief breadth should be near the load-
water-line. And besides this, it is well-known that
a sharp ship, even under close-reefed topsails, will
be going ahead, while a flat-floored ship drives
bodily to leeward. The midship section which
approaches to the triangular form, requires, of
course, in order to have the same displacement,
a greater beam than that which approaches to 2
square. And it is a great, although common error,
to suppose that, in order to reduce the plane of
resistance, the breadth must be diminished. This
is not at all the case. A vessel of the same length
and tonnage must displace exactly the same volume
of water, either in breadth or depth. And a narrow
vessel, to have the same displacement, must have a
flat floor. Let the diagram* represent the im-

mersed part of the

8 Sy .
%K midship section of two

N | D vessels, each of which is
L__J divided into four equal
rectangular  triangles :
a't’ being equal to ab. b'd'=bd. &'d'=ad, &ec.
Now, the plane of the midship section is clearly

3 r’

* The following observation is contained in an article contri-
buted by my father, in the year 1824, to a periodical styled
‘“ Papers relative to Naval Architecture.”
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the same in each. The question, therefore, arises:
1. Which gives a body of least resistance? 2.
“Which has the most stability ?

1. The broad midship section will be made to
have a body which, in motion, will disturb the water
less than any body to which the narrow can belong.
[In other words, the curves in which the water
will divide can be made narrower with the broad
midship section, than with the narrow one.] For
the run of the vessel may be tapered off in the
form of two wedges; the one from the bilge of
the midship section (a part which is narrow and
deep down in the water),

3 Dbeing tapered off to the
‘e stern-post (as A a, D d).
a That from the upper part

) of the midship section,
(which is broad and shallow), being tapered to-
‘wards a line mearly at right-angles to the stern-
post (as A5, Dc). [In other words, the water
from the lower part of the midship section must
move along a curved line lying nearly in a hori-
zontal plane. While the water from the upper
part must, in its motion, describe a curve lying
in a somewhat vertical plane; for it need not be
made to escape at the stern-post, but under the
counter De¢.] The load-water-line can then be
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given a form such as that

/\\ in the diagram ; which,

T 777 77 with a decrease in resist-

ance, is both productive of greater bearing, and
brings the centre of gravity more aft. The centre
of effort of the sails can then be more aft, and
the bows will be less pressed down. And, as the
head-sail will be decreased, the vessel will be eased
in pitching. It has often been exclaimed that this
fulness in the load-water-line must increase the
resistance; but it must be remembered, that the
water does not divide along the load-water-line;
and we have just shown above how the resistance
may therewith be lessened. [The load-water-line
of the ¢ Mary Taylor’ is not unlike this.]*

* And an additional reason for the advantage in this form is as
follows : the water which has passed along the whole length of
the ship is more disturbed than the water more forward would be
under similar circumstances; and hence it has less supporting
power. Add to this that it has a tendency to fly off at a‘tangent,
and so offers less upward pressure to the stern. Or this may be
put into other words; the density of the water at the bows is
increased by the motion of the vessel, while that at the stern is
diminished ; the centre of gravity of the displacement, when the
vessel is in motion, will therefore be thrown in advance of the
point where the centre of displacement happens to be when the
vessel is at rest, and before the centre of gravity of the ship; the
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On the other hand, the run, in a vessel with the
marrow and flat midship section, must be tapered
almost entirely in one direction, from the bilge to
the counter. Whence the water from under the
floor must escape upwards, in the direction of the
buttock-lines, to the counter; describing a curve
whose breadth is equal to the whole depth of the
vessel. And the water near the surface closes hori-
zontally, describing a curve the breadth of which is
the half-breadth of the vessel. These two currents
converge, and meeting at the stern, cause an eddy
and dead-water, which the vessel has to drag in
her wake.*

PP VPV VY

bows consequently are pressed up and the stern subsides. This
would always take place in vessels with little bearing aft, if the
centre of effort of the sails were not either before or above the
point veliqgue. For this malposition of the point velique tends to
press the bows down, and so counteracts the tendency of the
stern to settle. But a great deal of power is lost in this useless
antagonism. A broad stern, a more buoyant after-part to the
vessel with the centre of effort of the sails no higher than the
point veligue, nor in advance of the vertical through the centre of
gravity of the ship, would be much more conducive to velocity.
(We hope the reader hears in mind that although the water-line
is to be very full at the stern, yet it is requisite that the dividing-
lines should be very fine.)

* What we have just been saying applies, of course, chiefly to
sailing-vessels. Those which do not require a hold upon the
water may be broad and very shallow ; in which case the objection
to a flat floor does not obtain.
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Again, when the vessel with the rising floor is
heeled over, an increased surface is presented for
support ; and the water, pressing against a much
larger volume to leeward than to windward, assists
in making the vessel weatherly. This is the case
with the Bermuda boats, which are said to *“ fetch
to windward of the place they look up for.”” An
extreme rise in floor, however, only holds good for
small yachts. For, if the power is only at the sur-
face of the water, the vessel in falling over, meets,
from the great increase of immersion, with a consi-
derable reaction; she is buoyed up and rendered
uneasy. For this reason it is better, except in
small boats with the centre of gravity very low,
to preserve the same breadth for 15° above and
below the load-water-line ; so that, when inclined,
the immersion and emersion should he about the
same, without the centre of gravity being raised.
Sir W. Symond’s vessels and the New York pilot-
boats have very rising floors.

2. Which form is most conducive to stability ?
Stability may be acquired either by beam or by
depth. By beam, because the upward pressure of
the water acts upon a longer lever ; and by depth,
because the ballast acts at the end of a longer lever.
In both these requisites the second form of midship
section is clearly superior.

The stability which arises from breadth of beam
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is, for the same tonnage, to be preferred for all
vessels, except perhaps mere racing craft. The
stability arising from depth is rather advantageous
only for vessels which are always running gunwale
under, and assists, of course, in going to wind-
ward.* The power from the former principle is
constantly tending to prevent inclination; but the
potver decreases as the inclination increases. In
the latter, it would appear, at first sight, that the
power only begins to act as the vessel begins to
list, and increases with the
inclination; and this would
be the case if the vessel
were without weight, and
the ballast only were con-
sidered. But as the weight of the vessel must also
be taken into account, it will be seen that the only
real advantage in the depth is, that the ballast can
be stowed lower, and so the centre of gravity of the

A AN -

* Mr. Wanhill of Poole, builds, with success, vessels of great
depth and narrow; of course merely for racing. He also, has
practised, without being aware, the principle which I propose ; for
when he commenced building, he hauled up his vessels which had
been some time afloat, and observed where the copper was bright.
The next vessel he built less full in that place. And so he did
until he found that the copper of his vessels was equally bright all
over.
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whole ship be brought down. In the diagram, let
C be the centre of gravity of the whole vessel, o oi
the displacement. Then the forces in question are
the weight of the whole ship, ballast, &ec., which
may be supposed to be collected at C; and the
upward pressure of the water, P, which may be
supposed to act at 0 with a moment equal to the
product of P into the distance from P to a vertical
line through C. This will probably be greater even
in the broad midship section.

It is well to have a slight concavity in the bilge
of the midship section of yachts, or of men-of-war,
in order to resist the weight of ballast, and also to
shorten the dividing-lines. For the effect will be
to make the run commence further forward. But
there must be some bow timber in which there is
no hollowness; and the dividing-
lines must not converge, that is,
the length of circumference of a
section intercepted between two
adjacent dividing - lines, on the
‘ straight or convex bow timber,
must not be greater than that intercepted between
the same dividing-lines on any section more aft.
If the convergence, however, be slight, it is not
of consequence, because the increased density in
the water, produced by the convergency, will add
to the buoyancy at that part of the vessel.
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This inflection tends also to decrease lee-way ;
because an inflected surface offers more resistance
for the passage of the water than a simple curve.
But there is no exact form of midship section to
be prescribed. Some use a semi-parabola with the
origin on the water-line, and it has been found to
succeed very well.

The point in the midship section to which the
chief dividing-line has to be taken, has not been as
yet determined. If, from the load-water-mark on
the stem-post, it were taken to the nearest point
(in the body-plan) of the circumference of the mid-
ship section, then the projection of that dividing-line .
in the body plan, for the fore part of the vessel,
would be a straight line, and the bow timbers
would, at that part, be parallel. For if the chief
dividin‘g-line in this case were not a straight line,
it would not meet the midship section at right
angles. (This is the case in the ¢ Mary Taylor,’
with the exception of the first two sections in the
bow). If the fore body is not to be of such a form,
the point must be assumed at pleasure ; or the fol-
lowing plan must be adopted in order to find the
place to which the chief dividing-line should be
brought, that it might be as easy as possible:
divide the angle between the bilge and stern-post
into as many parts as there are sections before the
midship section (the sections being supposed at
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equal distances). The dividing-line taken ove
these lines, as if they were sections, will give the
best point in the midship section for the dividing-
line to be taken through.

THE STERN.

Quarters, which flange off at right angles from
the stern-post, are, for two reasons, not good. The
first is that, when the vessel is heeled over, they
drag in the water; and the other is the very
sudden increase of bearing which is thereby pro-
duced ; and the vessel when thrown down on her
stern by a sea meeting her, is pitched forward again
with violence ; and if the bows happen to be also
very full, she will be pitched back till all grins
again. If the vessel be very long, this pitching and
’scending will not be so violent; and the quarters
then may flange off more suddenly. However, it
may be urged with reason, that when a vessel is
going very fast through the water, the fluid does
not divide quite in the natural curve, but has a
tendency, in the after-body, to fly off at a tangent;
that the stern has then less support, and will sink
unless a rapid increase of bearing is presented to

the water. If the quarters make an angle of 15° or
20° with the water, they will not drag, or cause
dead-water, when the vessel is careened, and will
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not be too sudden, although a sufficiently great
increase of bearing will be presented to the water.

The stern should be very broad. It increases the
stability, brings the centre of gravity of the dis-
placement further aft, and is also better when
running before the wind in anything of a sea.

The low, overhanging stern usually given to our
yachts is very pretty, but not nearly so safe when
. going before a sea, as a shorter and higher stern.

THE SHEER-PLAN.

The third feature which is entirely assumed at
pleasure, is the sheer-plan. In England it is usual
to give nearly an even draught of water fore and aft.
In America, on the contrary, they used to give
their schooners nearly twice as much depth aft.
The latter plan enables a vessel to carry less head-
sail, and by this means eases her pitching. The
former method gives increased bearing below. The
stern-post should, for the sake of the steering, be
nearly upright. This rule is, nevertheless, not all-
important ; and the subsequent arrangements in the
form of the body might render necessary a great
deviation from it.

The amount of sheer is a matter of fashion and
caprice. The use of it is both to throw the water
off the deck, and to act like an inverted arch in
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supporting the extremities of the ship, which have
so little bearing below to give them the necessary
support from the water. The bows and stern
generally sink one or two inches on launching, and
continue to do so as long as the ship is afloat.
A curvature in the keel, such as that in the
¢ America,” would also tend to prevent hogging.

It is a matter of importance to have the gunwale
no higher out of water than is necessary to prevent
the decks being drowned, because every inch of it
tends to impede her way on a wind, and to send
her to leeward. When a sea meets her bows, it
first rises considerably above the load-water-line ;
but as it passes along, the vessel is heaved up over
it, and the stern again sinks into it. Hence the
wave, when amidships, is not much higher than
the load-water-line, and the deck ought, therefore,
not to be very much above that. The stern need
not be so high as the bows if it be broad.
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CHAPTER IIL

Tue dividing-line, which we have taken as our
guide in forming the body of the vessel, has been
described by the batten through the three given
points. No particular curve has been assigned to
it. Its projections in the sheer and half-breadth
plans have been curves, which the batten naturally
assumed. It is necessary, therefore, to ascertain
by experiment, what sort of curve, of single or
double curvature, should be given to the dividing-
lines ; or what kind of curve, of simple curvature,
its projections in the sheer and half-breadth plans,
should assume.

If experiments be made by drawing bodies of
certain shapes through the water, noticing both the
rates at which they travel respectively, and the
weights required to move them, we shall learn
which body offers least resistance to the water ; and
by ascertaining its dividing-lines, we shall know



30 » TREATISE
es of the &

supporting the extremity
to give them

so little bearing below

support from e ©O
genera\ly sink one O
continue to do
A curvature in the keel, suC

¢ Awmerica,’ would also tend to Pfeve“

It is a matter of importance to ¥

no higher out of water than i8
the decks being drowned, becaurs® €
tends to impede her way oo & w3y
her to leeward. When “a sea naee:
Girst rises considerably above thbe -
?)ut as it passes along, the vesse} 3s
it, and the stern again sinks ixyto

nece <

" o
ave, when amidships, is no®t ot

the load-water-line, and the deck
not to be very much above tIhh=at-
not be so high as the bows if A€ e



ILDING. 33

m BCD, with the same

ugh the water be much
motive power :
1ins only 43 more velo-
- that applied to BCD.
ortained from numerous
velocities, a blunt bow-
resistance in nearly the
. velocities. And as the
antness of the bow has
resistance.
ved through the water at
+; and it was found that
» flat bow-end,) obtained,
1ce, 1% more velocity than
of six feet below, provided
But at a high velocity,
re velocity at the surface

(with the sharp bow-end)

ity, when moved close below

id when sunk to a depth of

velocity was not great. But

igh velocity, its speed at the
more than below.

sears that, for a high velocity, it

D



32 A TREATISE

what form a dividing-line should have, and where
its greatest breadth should be. And if these bodies
are so formed as to have:

1. Two horizontal planes for their upper and
under surfaces, and vertical superfices for their
sides; then the dividing-lines will be all the same,
and of the same form as the water-line.

2. If the sides are vertical planes, parallel to the
line of motion, and the under side is a superficies,
such, that its intersections with planes perpen-
dicular to the line of motion shall be horizontal
lines, then the dividing-lines will be all similar
and in vertical planes.

3. If the body be a solid of revolution, the
dividing-lines will all be similar, and the same as
the water-line.

Numbers of experiments have been made, and it
is thence ascertained that, if there be taken two
cuniform bodies, ABDC,
and BCD, of which the
greater is formed -of a
part, BCD, the same as
the smaller body, with
another part, 4ABC, of
which the upper and under surface is an equilateral
triangle ; and if the bodies are moved through the
water with the end D aftermost; and (1) if the
bodies are moved slowly, then the body, 4D,
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obtains % more velocity than BCD, with the same
motive power:

But {2) if the motion through the water be much
increased by an addition of motive power :

Then the body, 4D, obtains only % more velo-
city with the same power as that applied to BCD.

And, in general, it is ascertained from numerous
experiments that, at high velocities, a blunt bow-
end does not increase the resistance in nearly the
same proportion as at low velocities. And as the
speed is increased, the bluntness of the bow has
less effect in increasing the resistance.

The bodies were also moved through the water at
six feet below the surface; and it was found that
the body ABC (with the flat bow-end,) obtained,
when close below the surface, 1% more velocity than
when moved at a depth of six feet below, provided
the velocity was not great. But at a high velocity,
it obtained only ;; more velocity at the surface
than it did below.

And the body 4D (with the sharp bow-end)
obtained +%; more velocity, when moved close below
the surface, than it did when sunk to a depth of
six feet, provided the velocity was not great. But
when moved at a high velocity, its speed at the
surface was only 1% more than below.

From this it appears that, for a high velocity, it

D
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is no great advantage to have a sharpness at much
depth below the surface.

Also, it is a fact that when bodies are moved
through the water, the resistance-of the fluid to the
bows does not decrease in the same ratio in which
the dividing-lines of the bow are made more
acute.

By experiments made in Sweden, it was proved
that bodies with sharp bow-ends, obtain greater
velocity through the water than bodies with full
bow-ends, when, by equal powers, moved slowly
through the water. But bodies with fall bow-ends
obtain a greater velocity than bodies with sharp
bow-ends, when, by equal powers, forced rapidly
through the water. Thus, a body of the form 4D
moves much more easily, at high velocities, with
the butt end A, foremost; but at low velocities it
moves more easily with the sharp end, D, foremost.
And we observe this fact in the works of nature;
for whales, cod, dolphins, porpoises, and other fast-
swimming fish, have a full entrance and a long,
tapering tail.

Moreover, it has been ascertained by experiment,
that the taper of the stern-end must increase with
the velocity at which the body is to be moved, and
that the suction is a minimum for all the different
velocities at which a ship may sail, when the
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dividing-lines of the stern make an angle of 13° 17’
with the keel.

A Thames wherry is built so as to go fast when
lightly laden, but is formed for a slower pace, with
more bearings, when sunk deeper in the water.
The parts low down in the water have much more
taper than those higher up; and when greatly
immersed, the part at the surface of the water
presents a sharp appearance in the bow, but full
aft.

It is supposed in theory, that the resistance to
the bows varies as the square of the velocity.
Experiment shows that it does not increase quite
so rapidly as this law would indicate. Neither does
the suction at the stern increase in the same ratio.

From all this we learn that, for high velocities,
the dividing lines of the bow may be made fuller,
and those of the stern must be more tapered; that,
for the same resistance, they can be fuller in the
bow, at a part deep down in the water, than at the
surface. Also, it has been found advantageous that
in the half-breadth plan, the greatest dividing-line
should have, at least, six times the length before
the midship section, that it has half-breadth at the
midship section.

If the dividing lmés of the bow be made very
sharp, and there be a great rise in floor at the

D 2
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midship section, and the stern-post be perpendi-
cular, then there will be a hollow in the water-
lines of the bow. If this concavity be too great,

then two converging currents of ‘

<7 water will be formed, and an eddy,
i ’ or rather increase of density in the
y‘ water, is produced, just abaft the
| bow. But if the concavity is so
I slight that any two adjacent divid-
ing-lines do not converge, then it is not deleterious.

The dividing-lines must be made fuller at the bows
until this object is attained.

Just as these papers were about to be placed in
the publisher’s hands, I have been enabled, by the
kindness of the Rev. Hervey Goodwin, to get a
sight of the first volume of Beaufoy’s “ Nautical
Experiments.” A great number of the results in
this book are not applicable to our business, because
of the straight lines and angles in the forms of the
bodies used, while in ships there are employed only
curves of different kinds. A sumniary of the results
arrived at would, however, be useful.

The diagram represents the top or bottom surfaces
of five of the models used in the experiments.
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. r s In (1), XA is a triangular
WA<—T T==b cuneus of 3 feet in length;
rb is also 3 feet in length ;
rs being a segment of a circle

of 8 feet radius; sb being a
(%
A <l:'b9 tangent 1 foot in length.

(A <:D">‘ In (2) rc is also 3 feet in
T length.
i Cl——4 mn (3) rg consists of seg-
ments of a circle of 1 foot radius. )
In (4) rer is a semi-cylinder of 6 inches radius.
In (5) X4 is 4} feet in length.

(AT [
r
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e| & (B & |E| & |88 325 5E
& = S ; g -
] = . 2 ° g
2 3 £2 1§ois
& |[#583
» Z(No|12|39% |48|73% (96| 10 | 1777 | $554
ZoSINo. (o) —| 3698 |— | 7124 || 9895 | 28676 | 3506
858 ) No. ()| — | 36075 | — | 69156 | — | 9575 | 33209 | 5174
e 8 (No.(4j| — | 87534 | — | 70785 | — | 97208 | 25967 | 4091
w d No.()| — | 39260 | — | 73540 | — [10-0638 | 17656 | 3435
gag No.(2)| — | 37897 | — | 72354 | — | 99978 | 23927 | 8291
85 &qNo.(3)] — | 38760 | — | 7-3165 [ — |10-0502 | 2:0891 | 8493
<7 § (No.(4)| — | 38316 | — | 72104 | — | 98014 | 22599 | 4297
S “No.(5)| — | 88314 | — | 72120 | — | 96948 | 22148 | 4121

In this model, the bow end is elliptical, the semi-
transverse diameter being
10 feet 33 inches. The
conjugate diameter 3-668
feet.
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With a motive weight of 58:2771bs. the velocity was 6ft. per second
”» ” 4021bs. » » 14-499ft.

But when the elliptical bow-end was reduced to
two circular segments, then at the same velocities
the motive weights were, respectively, 36:642 and
4021bs., which shows that, at low velocities, a
dividing-line of the form of a circular arc meets
with less resistance than an elliptical one ; but that,
at a velocity of nine knots an hour, we can afford to
have an elliptical dividing line without increasing
the resistance, while the momentum is increased.

Numerous experiments proved that it was a very .
decided advantage when the water was made to
divide in a vertical, instead of a horizontal direction,
particularly in the stern.

Also it was found that, bodies when moved at a
depth of six feet below the surface, experience less
retardation than at the surface, if the friction be
excluded, but the friction is very greatly increased.
This is more particularly discernable if the bodies be
very obtuse. A square plane, however, meets with
more resistance at the depth of six feet, than at the
surface. A plane of one foot square, moving at
the rate of eight knots, meets with a resistance of
196-245 1bs.

Again, it is shown that when the length of the
stern-end is nine times the half-breadth, then the
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minus pressure, or suction, is nearly imperceptible ;
but the friction on this length exceeds the friction
and suction together on a shorter stern end.

The increase of friction, which is due to the aug-
mentation of velocity, is a maximum at a velocity
of 11 feet per second, and afterwards diminishes.
The friction on an area of 77-16 feet, at a velocity
of 13527 feet per second, being 40°17. The
friction on a surface of 50 feet, at different velocities,
is exhibited in the following table, showing the
results of two different sets of experiments :

Velocities
. 8 4 6 [} 7 8 9 (101 11 12 |18.5
0-6142]1-338|2-323(3:56 |5-039,6:757| 8-709{10-89]13-3 [156-931(18-779]23-564

0-7101)1-688[2-7954-357|6-237(8:442(10-97 |13-81]16-96/20-424{24'195/3057
LSS

In conclusion, it has been ascertained that the
powers of the velocities, according to which the
friction varies, are

Vlocties . . s [ s8] 4] s|e6]7]s
'OWers of vel W) o o o F o o o
ﬁicﬁoni‘mg“ﬁm_ 182 | 180 | 1-78 | 176 | 174 [ 172 | 11

The head-pressure is always a little above the
duplicate ratio of the velocity, but the ratio de-
creases as the velocity increases. .

The suction is always less than the duplicate
ratio, but this ratio increases slightly with the
velocity.
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The whole resistance is sometimes greater, and
sometimes less than the duplicate ratio, according
to the form of the body; but in most cases it is
above the duplicate ratio at low velocities, and its
ratio is less than the duplicate at high velocities.

\
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CHAPTER III.

ON THE CALCULATION OF AREAS, VOLUMES, AND
CENTRES OF GRAVITY.

D Ler ABDE be a trapezium, of which
the angles 4 and B are right angles.
It is required.to find the distance of the

centre of gravity of the trapezium from
B 4 the side AE.

a

Let the hase AB=m, BD=b, AE=a.

Draw EC parallel to the base. Then 4C is a
rectangle, and ECD is a right-angled triangle.

Now the area of AC=ma

and the area of ECD=% (6—a)
and the distance of the centre of gravity of 4AC
from the side AE is =_%n_

That of the triangle from the same line is =§m.



42 A TREATISE

Then, if the distance of the centre of gravity of the
whole trapezium from AE be called z, we have

{ma +m(b—a)};=ma . ﬂ+g «(b—a)- %m

2 2
m - m
or & (a+d)- r=" (a+20)
—_lt_'a+2b
=3 axb

The following are Attwood’s rules for finding the
centre of gravity of a vessel’s displacement.

To calculate approximately the area contained by
any curvilinear plane figure. \

Let A4aBydc¢E be a
¥ part of the given curvilinear
r B0 figure.
Draw =24, BB, &c., per-

£ D ¢ B 4 pendicular to the line AE,
and at equal distances from each other. Join ary,
ve, and draw aT" perpendicular to oC.

Let AB or BC, &c., be called =m . da=a;
BR="b, &c.

Now, without any considerable error, we may
suppose the portions ay, ye, &c., of the curve to be
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parabolic ; AE being perpendicular to the axes of
the parabolas. Then BB, 8D, &c., will be diame-
ters, and ay, ve, double ordinates.

Now, area ARyB:% BR.ay sin £BRa
2
—gBR. dT
2
_E—;BR. AC

a+c

(b— .2m

_4b—2a—2c.m
- 3
4~b—23¢:—2c +(a+c) om

_a+4b+c. ™
- 3

*. area AafByC=

Similarly,

c+dd+e

_._5_ ‘m

Therefore, if 4 be the area of the whole curvilinear
plane figure, we have

area CydcE=

m.a+4b+2c+4d+2e+.. +4l4n

A= 3

To find the distance from Aa of the centre of
gravity of the same figure.
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The distance from Az« of the centre of gravity of
the trapezium AaRyC is

_2m a+2c

3 a+ec
and the distance from the same line of the centre of
gravity of the parabolic segment is =m.

(For the whole surface of this parabolic segment
may be supposed to be divided into elemental
laminz by chords parallel to ay ; and each of these
is bisected by RpB.)

And if z, be the distance of the centre of gravity
of AafyC, we have

a+4d+ c.m_2m(a+2c)

g =3 @atq ™Matd+

+m-4b_2;_2c-m

. ) (a+4b+c)=2m(a+2c) +m(4b—2a—2c)
r=m 4b+2c
" Ta+4b+e
Similarly, the distance from Cy of the area Ce is

Zo=m 4d+2e
2=V etdd+e

and the distance, from Aa, of the same point
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4d+2e

ctdd+e
2c+12d+4e

c+dd+e

=m +2m

And the distance from A4« of the centre of gravity
of the next similar area will likewise be
4e+207 +6

e+4f+g
Therefore, the distance from A4« of the common
centre of gravity of the whole curvilinear plane
figure is
_ 4b+4c+12d+8e+20f+
Tt ab+ 2c+4d+2e+ 4t ..
o-a+1-4b+2-2c+3-4d+4'2e+5.4f+...+n—l~n

a+46+2c+4d+2e+4f +...+n

_m® o-a+l 4b+...
=g

Let ACD be the solid of revolution of the curve,
AC, round its axis.
Through any points G,
H, in the axis, 4B,
draw EGN, FHM, per-
pendicular to the axis,

and parallel to CD.
Through A, draw a curved line, 4LKI, such
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that the ordinates may be proportional to the areas
of the corresponding sections, perpendicular to the
axis, in the solid of revolution.

Produce MF, NE, CD to meet the curve in
L, K, I, respectively.

HL _ GK _ BI

Then, 2x.HF| 2r.GE 2z.BD’

Then the area, HBIKL, expresses the solid
contents of MCDF; and the distance of their
respective centres of gravity from 4, measured
along the axis, 4B, is the same.

In a similar manner, this proposition might be
proved, if the given solid ke not a solid of revo-

lution.

To apply the above propositions to the calculation
of the solid contents and centre of gravity of a
vessel’s displacement.

Let ABWL represent the immersed part of any
of the sections in the body plan. LW being the
load-water-line.  Draw other
lines parallel to LI, and at
equal distances apart ; let that
distance be m; and let the length
of these lines be represented
respectively by L, [, I,, ... &c.

—
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And let the breadth at 4 be K, which is the half-
breadth of the keel.

Then the area of,
ALW:mK+ 44, +21 +‘§)’l4+ 2l,+4l,+ L

In the same manner must be found the area of
every other section in the body-plan.

If the curve should happen to be inflected be-
tween A, and the next water-line but one, as
between A4 and the end of /;; then we must draw a
straight line from the end of /5 to the outside of
the breadth K, and produce I to meet this line.

Then the area of that part of the section below /g
becomes

41, —2k—21
(k+la)m——%m

m
=T (5k—als+51)

Where /; is measured beyond the circumference
of the section, to the straight line joining the
extremities of K and of /.

And the whole area is

—4 ' 4
Area LAW=m-5K 416"'615'*';14"‘213"' l,+L

or, =

" K+4alg+2L +....4+ L+4(K—2lg+1;)
’ 3
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If there be a contrary flexure extending from the
extremity of /; downwards, we must draw a straight
line joining the extremities of /; and /, and another
between the extremities of /; and K, and the area of
the section becomes

=m(K+ls_Ws+ls+ls-

3
41, —21,—
__¢_2;5_313+. )
=§(5K—416+ 100, — 41, + 61,4+ 41, + L)

=§{K+4lo+ S
+ 4+ L—4(K— 20+ 20, — 20, + L)}

where both /; and J, are measured out beyond the
circumference of the section.

When the areas of all the sections in the body-
plan have been found, the next operation which
must be performed is, to make a similar calcula-
tion for the load-water-line. But, that the result
may be the volume of the displacement, it is neces-
sary to substitute, respectively, the areas of the
immersed part of each section for the breadth of
the section at the load-water-line. ’

Let the figure represent the load-water-line of
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avessel; C,B,4,9,1,2,
pL L L S 3, being the several sec-
) tions; and 4, 4, ....

their areas respectively.

And let the draught of water aft be =g,

and that forward . =
So that the half area of a section of the .
stern-post at L . . . . . =k,
That of the stem at W= =k,

And let #» be the distance between each scction.
Then if D be the displacement, we have

D kv +44,4+24,+. ...+ 44+ ku
=n 3

and the displacement in tons
=D
—85
since 35 cubic feet of salt-water weigh 1 ton.

" And the distance from L to the centre of gravity
of the part abaft ¢ ’

_o+1-44,42 .2A,+. ...+44y

- hp+4dg+ ...+ 4y
and the distance from W of the centre of gravity of
the forepart

0+1.44,4+2-24,+....+44p
b+ ad ...+ 4,
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therefore the distance from L of the centre of gra-
vity of the forepart

_ o+1-.44.+..
=LW-— ———————ky+4A T n
=8“_o+l.4Ac+....

B tdd +.... "

Hence, if z be the distance of.the centre of gravity
of the displacement from L, we have

7. hetadi 24+, +adothy_
. g P

kp.+4A +24,+...+4¢ o+1.445+.. +4A,
3 k[.o+4A +...+ 4y

o+144.+...+44n kv +44.+ 244 +... + 4

kv+4A,+...4+ Ay 3

+ {8—

szl + 443+ 24, + ...+ 44 + k)=
=n{o+1-44;+2 24, +...+ 444+
+8(kv+44,+24,+...+ 4y)—
—(1-44,42-24+... + 44y}

= 0+ 1,44, +224,+3.44,+4.240 + 5.445+6.2.43 + 7.4

Sox=n.
n B+ ady+ 24, + 44, + 249 + 44, + 245 + 44, +

2
=gp (0+1-44,+2-24,+...)

If the number of sections happens to be even,
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then we must make the above calculations only for
the part abaft the first section of the bow; then
calculate the volume of the portion before that first
section, and take the common centre of gravity of
these two portions.

The rule for calculating the volume of displace-
ment, and the centre of gravity of the same, is very
simply deduced from the above.

To find the Displacement.

1. Calculate the area of the immersed part of
each section in the body plan.

2. If the number of them be odd write them all
in two columns alternately ; which columns we will
call a and &.

8. Multiply each in column @ by 4, and each in
column b by 2.

4. Write these products alternately in a third
column ¢, so that in ¢ the sections (multiplied
alternately by 4 and 2) come in their own order.

5. Add up column ¢, and add together this sum,
and also the areas of a section of the stem, and a
section of the stern-post (viz.: kv, ku). '

6. Multiply this sum by the distance between
the sections, and divide by 3. The result is the
volume of displacement.

The volume of displacement, divided by 35, gives

the tonnage.
E2
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To find the Centre of Gravity of the Displace-
ment.

7. Write at the top of column ¢ the area of the
section of the stem-post (kv); the other sections
being written in their order, with the last section
of the stern at the bottom.

8. Multiply each of these successively, beginning
at the bottom, by the natural numbers 1, 2, 3, &c.

9. Multiply the sum of these products by the
square of the distance between the sections, and
divide by three times the displacement. 4

10. In this calculation it is better to unse feet
and decimals of feet for all measurements (instead
of inches) ; the answer will then give the distance,
in feet and decimals, of the centre of gravity from
the point L, and all the trouble of the reduction of
inches, square inches, and cubic inches, to feet,
square feet, and cubic feet, is then dispensed
with. :

. In some cases it may, perhaps, not be necessary
to find the centre of gravity with any great accu-
racy. When this is the case, it may be found
with great facility by the following method. Take
a block model of the vessel, and suspend it to a
string, by driving a nail into its upper surface at
different places, until a point of suspension be
found such that the load-water-line shall remain
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horizontal. This point is in the vertical through
the centre of gravity of the displacement.

The volume of displacement can also be measured
approximately, by pushing the model down with the
hand, into a box full of water, until the model is
sunk up to the load-water-line. The model is now
removed. A quantity of water has been made, by
this operation, to overflow out of the box. The
quantity in the box before and after the experiment
can be calculated, and the difference of these quan-
tities, in decimals of feet, gives the volume of dis-
placement of the model. The displacement of the
ship is found by multiplying that of the model by
the cube of their relative size.

We have now .ascertained the position of the
vertical line passing through the centre of gravity
of the displacement ; and we know that the centre
of gravity of the whole ship, when loaded, is in the
same vertical ; and that the weight of the whole
ship is equal to the weight of water displaced. It
still remains for us to determine the quantity of
ballast (or cargo and stores) .necessary to bring the
vessel down to her load-water-line ; and the position
of the centre of gravity of this ballast, in order that
the centre of gravity of the whole ship may be at
that distance above or below the surface of the
water, which may be thought most desirable.
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I. In the first place, then, we must find the
centre of gravity of the whole hull. This is done
by supposing the hull to be one homogeneous
mass; and the centre of gravity of the real hull
will be nearly in the same place. The required
operation is performed in a manner exactly similar
to that given for finding the centre of gravity of the
displacement ; except that the areas of the whole
sections must be calculated, instead of merely that
of the immersed part.

Let the centre of gravity of the hull be at G;

e and let the distance of G,

in a horizontal direction,
. "' from the aftermost part
_%”4 of the load-water-line be
=2, and let the height

of G above the water = y,.

II. Secondly, we must make an estimate of the
weight of the hull. Let it =w.

III. And, thirdly, we must find the weight and
centre of gravity of the masts, spars, rigging and
sails. Let the weight be w'; the height of the
centre of gravity above the water =4 ; and its
horizontal distance from the aftermost point of the
load-water-line =%.
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IV. Then the centre of gravity of the whole ship
18 thus found:

Let: Y be its vertical height above the water.
X its horizontal distance from the after-
most point of the load-water-line.

Then : X (w+v) =w.z,+vw' .k
Y (w+w) = w.h+w.y,

The negative sign being used if G is below the
surface of the water.

_wz; + wk
T w+w

_ whtwy’
Y= w+w

And if T be the tonnage-displacement, and
T—(w+w)=8
then B is the required weight of ballast and stores.

And if the distance of the centre of gravity of the
whole ship a-float, with ballast, &c., is to be +H
above the water ; its distance from L, measured in
a horizontal direction, being

- 0+41.44,+2.24,+....
- ke +44,+. ...
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And if 2/, —y/, be the co-ordinates of the centre of
gravity of the ballast, which it is required to deter-
mine, we have
T. 5=(w+w')X+B s
+T.-H=(w+w)Y—By
, T-z—w+w)X
=
B
_T-z—(w+w)X
T T—(w+w)

,_(w+w)YF+T-H
T T—-(w+w)

which gives us the necessary weight and position
of the ballast, in order that the centre of gravity
of the ship, when afloat, may be at any point
previously determined.

It is necessary to make some remarks on the
nature of the hull and rigging, in order that the
values of the quantities w, »/, &c., may be found.

The weight of the timber of which the hull is
composed may be reckoned, in round numbers, at
50 lbs. per cubic foot (White). The frames of the
timbers are usually 24 or 3 feet apart, in America
(Griffiths). In England, they are sometimes as
much as 3} feet apart.

The size of the timbers may be estmated from
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the following table (extracted from one given by
Mr. James Peake, of Woolwich) for a schooner of
180 tons.
Sided. Moulded.
The floors, first and
second futtocks 8inches 6 inches

‘Third futtocks . . 7 ,, 5,

Main keel . . . 8to12inches thick \

False keel . . . 6 inches » &’?o

Main stem at head . 12 ,, » 5 §
» » below . 8 ,, ” "8'2

Stern-post at head . 11 ,, » % _§
s 5 atkeel . 8 » =@

Kelson . . . .10 , square

Plank at bottom . 2% ,, thick
5, wales . . . 4 s
Deck beams . . . 8 ,, sided 7inches moulded

Forty pounds of iron and copper fastenings,
metal knees and stanchions, &ec., may be reckoned
on for every ton of displacement, if the vessel is
square-fastened (two bolts in every timber).

The weight of spars and masts may be estimated
at 40 lbs. per cubic foot. The average lengths of
masts will be found at the end of the book.

The weight in lbs. of a hempen rope, per foot in
length, is equal to the square of its circumference in
inches, multiplied by 0-045.
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The load in Ibs. which a rope will bear with
safety is equal to the square of its circumference
in inches multiplied by 200. Hence, from the
strength required, the size of rope can be deter-
mined, and thence its weight.

A table of the weight of chains will be found at
the end.

In round numbers, ships from 5 to 800 tons
weigh £ of their displacement; from 1000 tons
and upwards they weigh about } of their displace-

ment. Iron vessels weigh about % less than those

of timber. (Griffiths).

As the draught only shows the inside of the
plank, the vessel will actually displace more water
than is found by the calculation which we have
- indicated. The following table of this increase is
given by Griffiths. If the plank be oak, the dis-

placement will be increased by
In a ship. Schooner. Smaller vessels.
1,1 1,1 1, 1
B 16 6*1 1B °1I

But if the plank be pine, which must be thicker
than oak, it will be increased by

In a ship. Schooner. Smaller vessels.
6 6 - 6 6 6 6
90 80 80 70 80 ° 50

These tables of Griffiths will serve when we need

e~
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not be very exact. In other cases the thickness
of the plank must be delineated in the draught
before calculating the displacement, and the weight
of the rest of the materials must be accurately
noted. ,

One of the best rules for calculating the tonnage
displacement of a vessel in round numbers, was
invented by Pook of Massachusetts. From 90°
deduct the angle of the floor, (or degrees of dead-
rise). Multiply by 00075, and the product is
called the decimal for capacity. Multiply together
the length, breadth, and depth, (from the rabbit to
the load-water-line). This product multiplied by
the decimal for capacity and divided by 35, gives
the displacement in tons.
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CHAPTER 1V,
ON THE METACENTRE AND ON STABILITY.

Or the positions of equilibrium of a floating
body some are stable, and some instantaneous.
These must be carefully distinguished.

Let us first suppose that the float-
ing body be perfectly symmetrical,
¢ as to form and density, on each side
of the plane 4BCD. Let G be the
centre of gravity of the body, (which
will be in the section made by the
? plane ABCD.) Let AC be the water-
line when the body is in equilibrium; and H the
centre of gravity of the volume of fluid displaced,
(which will also be in this section, and will be in the
perpendicular through G on 4AC). If the body be
homogenous H will be below G; but, by ballast it
may be brought above G.
Now let the body be turned a little round an
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axis perpendicular to ABCD, and
then left to itself without any
initial velocity. The section ABCD
will always remain vertical, what-
ever motion the body may acquire,
and will always contain the centre
of gravity of, the displacement. In
this new position let 4'C” be the line of floatation,
cutting AC in E; so that £ AEA’= £ CEC'.
Now, by a deduction from d’Alembert’s principle,
the centre of gravity G will move as if the mass
of the body were there collected, and the weight of
the body and the resultant pressure of the fluid
there applied. But, as these two forces are equal
and opposite, G has no motion to be considered.
Let H' be the centre of gravity of the fluid dis-
placed. This point will be in the section 4BCD,
but not in the same vertical as the point G. Hence
the pressure of the fluid will tend to turn the body
round an axis passing through G and perpendicular
to ABCD; either tending to bring it back to its
state of equilibrium or to turn it away still more.
Draw the vertical H’M, meeting BK in M.
Then the pressure of the fluid acting along H'M,
will tend to bring the body back to its original
position if M be above G. And if G be below H’,
M must necessarily be above G ; and the equilibrium
is stable. If G is above H', M may either be above
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G or below it; in the former case, the equilibrium
is stable; if the latter be the ease, the original
position is one of instantaneous equilibrium. M is
the metacentre when the angle of inclination is
indefinitely small.

Again let us consider a body in equilibrium at
the surface of the water, in which 4BCD is the
line of floatation :

Let M denote the muss of the
body and ¥V the volume of water
displaced, so that if p be the den-
sity of the fluid

M=pV.

Let ABCD be a little pressed
under water while the body re-
ceives also a slight displacement
so as to make 4BCD inclined to
the horizon; and, to be quite
general, let a small initial velocity
be imparted to the particles of the
body., The equilibrium will be disturbed ; and the
question 1s whether ABCD will tend to return to
its position of equilibrium by oscillating up and
down. At any instant of the motion let 4'B'C'D’
be the plane of floatation. Let AB”“CD” be a
section parallel to 4’B'C'D, and passing through
the centre of gravity of the section 4BCD. Let 8
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be the inclination of these two sections to each
other, ¢ the distance of 4B”"CD” from A'B'C’'D'.
Both of these are variable quantities, and small at
the beginning of the motion.

Let u be the variable velocity of an element dm
of the body. The sum of the vis viva for each
point will be

J&.dm
between limits. Hence, if ¢ be a function of co-
ordinates dependent on the forces applied to the
body
S .dm=c+2¢ ....... (1)

The forces on which ¢ depends are, the force of
gravity acting on each element of the body, and
the pressure of the fluid on the part immersed.
Instead of this last force we may suppose a number
of vertical moving forces, acting on each element of
the body below the plane of floatation, and equal to
the weight of water which it would displace.

Then if g represents the constant force of gravity ;
dv an element of volume corresponding to the
element of mass, dm ; then the moving force acting
on dm is

g . dm—gpdv
if the element be below the plane of floatation ;
and
g-dm
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if it be above water-mark. Hence we must have,
if z be the variable distance of dm below the plane
of floatation,

o=[zgdm—[zgpdv
the first integral extending all over the body ; the
second only over the part immersed. Let GE=2
then
' JSzgdm=gMz,.
Let the second integral be divided into two parts:
the volume V below 4ABCD, and the volume be-
tween ABCD and A'BC'D ; and let k& be the
value of fzdv extending, in limits, over all the
elements of this portion. Let 2’ be the variable
distance of the centre of gravity of the volume V
from the surface of the water=HF; then

¢=gMz,—gpVz —gpk
now 2 EGK=§. Hence if GH=a we have
z,=2Z+acos §

The upper or lower sign being taken according as
G is below or above H.
Hence
¢=gM(2'+ a cos 8) —gp V' —gpk
= +gpVa cos § —gpk

where & yet remains to be determined.
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Let ABCD be divided into elements da; the
Pprojections of these elements on 4’B'C’D’ will be

dr . cos 0

and if the volume between these two planes be
divided into elementary cylinders with these pro-
jections for bases, and these cylinders be divided
again by horizontal planes very near to each other,
then the value of each of these latter elements
will be

dv=dzd cos §

now fzdv relatively to one cylinder

=d cos 0 x fzdz
=4y%dx cos §

if y be the height of the cylinder
k=% cos §fy*dr
the limits being those given by the area 4BCD.
Now,
y={+1sin §

if I be the distance of the element in question from
AC, the intersection of ABCD and AB”CD’; this
quantity being positive or negative according as da
is above or below 4B”CD".

k=% cos 0(%/dA+2{ sin §fldx + sin 2f1%d))
P
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Let ABCD=fdr=b. Now since the centre of
gravity of this section is in AC

o Slda=o0
and let SBdr=0by*

v being a line dependent on the figure and extent
of ABCD

k=145 cos (£ + - sin®f)

which is approximately the value of £ if the body

be only inclined and depressed in a small degree.
Hence by substitution in the value of ¢ and

putting the exponential values for sin 6, and cos §,

2
o= +gpVaT $gpVat® —1gpb(1 —%)(52 )

= +gpVaF 3gpVabl®—1gpb(L? + o*0%) very nearly.
Hence equation (1) becomes, if ¢’ =c+2¢gpVa

Siddm+go {05+ (b2 F Vol =¢ . . . (2)

which is positive if by?+ Va is positive. And at
the commencement ¢’ is very small, depending on
8, w, ¢, which at the commencement of the move-
ment are supposed to be very small, and hence the
equilibrium of the body is stable if &y*+ Va is
positive.
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Now b =/fPdn

and must be positive, as all the elements are
positive.

Hence if we take the positive sign to Va, that
is if G is below H, the equilibrium must necessarily
be stable. If G is above H we must have

by*> Va.

Now the magnitude of y varies as the magnitude
of AC which must always pass through the centre
of gravity of 4BCD. But in one position 4C is
least. Hence if we calculate o for this position, we
may be sure, if for that value &y®> Va, that the
equilibrium is stable.

In a ship the line for which v is least, and there-
fore fl?dA is a minimum, is a line in the direction
of the keel; or “the middle line” in the plane of
the load-water-line. Hence we must find //%dA for
the load-water-line; and in proportion as this is
greater than the product of the volume displaced
into the distance between G and H, so the equi-
librium is stable.

If the water-line be a parabola with the origin
at the greatest breadth, and the axis in the direction
P2



68 A TREATISE

of that section (according to Mr. White’s practice),
and if

ad=my

be the equation to the parabola.

Then the area of the plane of floatation may be
divided into elemented lamine, dA=z.dy, parallel
to the middle line, around which the vis viva is
taken.

And if b be the half-

. -] “ breadth of the vessel at
¥ the plane of floatation,
’ and !/ the variable distance
of each lamina from the middle line, L#¥, then,
| I=b—y
=52
m

But from the equation to the parabola.
2zdz=mdy
o da =—%.r9d1'
m

2\ 2
wmd  Ph=(-2) 2o
m m

= %(mbw—z‘)’dx
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v,
and ﬁdA:Mmﬂ—z’)’h

2
=os{smdl* —gmb]” +yinb) ¥}
Z ity Vel

But it must be remembered that the sum or
difference, fI°dA + Va, is the measure of stability of
a ship only when inclined at an indefinitely small
angle ; that is, it shows the power of a ship to resist
the first instantaneous force of the wind. When
the ship is inclined at a finite angle, other rea-
soning must be applied, in order to determine her
stability.

Let L W be the plane of floatation before inclina-
tion ; ac the plane of floatation
when inclined ; ¢ the angle of
inclination ; G the centre of gra-
vity of the whole ship; H the
centre of gravity of displacement
previous to inclination ; o the
centre of displacement when the

ship is inclined.

Draw O m perpendicular to a ¢, meeting H G,
produced in m. Draw H T perpendicular to O m,
and G Z parallel to Om, and meeting H T in Z.
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Let the solids of immersion and emersion be
I and E respectively. And let us suppose the
whole weight of each collected at its centre of
gravity. And for simplicity let E=1T1; and let
the distance between the centres of gravity of E
and I be =b.

Now, although it is the wind that in reality
causes the inclination, yet the same effect would
be produced if the weight of E were transferred
to the other side, with the same moment.

And, therefore, the moment causing inclination
isl-b,or E-b.

And, if D be the weight of the whole ship, or
the displacement, then the moment tending to right
the ship is

D.Gv.

For G is the centre of revolution of the whole ship.
But

D.Gv=D (HT—HZ)
=D.HT-D.HZ.

But since O is the centre of the new displacement
caused by passing E over to the other side

. b-E=D-HT
‘. D-Gv=b.-E—D.HZ
=b.E—D-GHsin ¢.
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If we suppose ¢ to be infinitely small, then m is
the metacentre. And in this case, I and E may be
considered to be infinitely small prismatic triangles.
And the planes of floatation before inclination, and
when the vessel is inclined, may be supposed to
intersect in the longitudinal axis of the ship, which
intersects the line GF (and the plane of the paper)
at right angles.

—o.%y_4y
AlSO, b—2°—3—— 3
(i y= L)

Then the elementary triangles of the prismatic
solids, E and I, are

1

CY A

If the axis of 2 be the longitudinal axis of the
ship, in the plane of floatation.

Hence, the moment of one of these elementary
triangles

4
y.dxx-s--y

o] 0 Nil—‘

yiodz
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And, . E=D.HT
=218
—3-/.'/ ¢.d.‘t

but, ¢:y°. HT : Hm (by similar triangles.)

HT
P=Hn'Y

o D.Hm=3fySde

| 2
and HM= 35 Jy*dz

From the foregoing calculation we find that the
equilibrium is stable if

Hm>HG
. 2
or if mfys.dw>HG
or if Jyde>SHG . D

But from page 67 we find that the equilibrium is
stable if

f2dr>D.HG

or if, as above, we suppose the plane of floatation
to be the plane of zy, the axis of 2 being parallel

ey e,

- e ——

——— — T e e —— _ _
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to the longitudinal axis of the ship, and the axis of
7 being transversely to the length of the ship, the
origin being in the line HG ; then ! becomes y, and
d) becomes ydz,

s [BAN=[y. dx
Hence, the equilibrium is stable, also, if
Jy.dz>D.HG

Comparing these results, we find that the. meta-
centre may be below G, and yet the equilibrium
remain stable, provided that

Hm > %HG.

We may here remark that the stability depends
upon the lowness of the centre of gravity of the
ship, and the height of the centre of displacement ;
and also (in order that m may be high) on the
breadth of the load-water-line. This will be made
more clear by what follows.

We will resume the former expression for the
moment producing stability, when the ship is in-
clined through a finite angle

D.GV=b.E—D.GHsin ¢

Now let us suppose that, in the half breadth plan,
the lines representing the vertical sections are pro-
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duced and made proportional to the areas of those
sections respectively; and let a curve be drawn
through the extremities of these lines. Then, with
the same rectangular axes as before, we have

D= Kfydz,

(where K is some constant by which the areas were
divided, so that the line representing each ares
respectively equals “—I?-; and y, in this instance,

extends over the whole of the latter curve.) Also
5. E=§¢/y’. dz
D.6V=24/yde—K.GH sin ¢fyds

where the first integral extends over the load-water-
line alone, and the second over the whole area con-
tained by the other curve.

Hence we see that, in order for the stability to
be great, we must have fy’dz as great as possible,
and the negative term as small as possible ; or the
area of the load-water-line must be as great as
possible, the centre of gravity of the whole ship
very low, and the vessel’s bottom as lean as possible.
This is a very curious result, and contrary to the
almost universal assumption of ship-builders. But
it will not astonish us if we consider the direction
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of the supporting efforts of the water at different
heights along the surface of the vessel, and the
moments of these efforts. These moments being
much greater in the vessel with the lean bottom ;
and nearly all of them tending to bring the vessel
back to her original position, which is not the case
when the bilge is fuller.

It has been a matter of wonder, why the flat-
bottomed coasting vessels of America should be so
much stiffer than their other vessels (vide Griffiths);
but the above fact quite explains the phenomenon.

We see, hence, that it would be a good plan to
build small sailing-boats very shallow, and with a
very straight floor, forming an angle of at least
60°, with the plane through the stern-post and
keel. And, in order to prevent them from being
leewardly, a lee-board could be provided, with a
tackle to keep that lee-board vertical when the
vessel is inclined.

A good practical mode of ascertaining the rela-
tive values of /7?dA in different vessels, would be to
make a model of half the
water-line, and make it
oscillate around the mid-
dle-line 7L (which must be quite horizontal) ; and
the time of a single oscillation must be found by
counting the number of oscillations in one minute, '
Let the time of an oscillation. be ¢ seconds, suppose

N
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(¢ being a small fraction). And if G be the centre

of gravity of the surface, and y its distance from the
line WL, and if L be the length of pendulum cor-
responding to that time, then

fl’d)\
then, L= P f N
and, v =ar/\/q
g
LI Y7
Wy z. [
g,

W fldra=—3 =y “zfdr

where /dA is the area of the semi-water line ; and
%:3-26. But this gives us only the stability of

a vessel the size of the model: unless the quanti-
ties z and fdA, are measured by the scale for the
whole vessel. And, in this case, ¢’ must also be
calculated for the full-sized water-line.- The time,
¢, of an oscillation of a load-water-line the full size
of the vessel, is thus deduced from #. Let the
dimensions of the vessel be m times that of the
model, then

Vy Y de
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Where  B=m*l and fdK=mfdA

Also, z,=mz
t=Vm| -t
And for the whole vessel

SB.dE=% 8.a,fiK.

The stability of a vessel depends upon the differ-
ence between this quantity, and the product of the
volume of displacement into the distance between
the centre of gravity of the ship and that of the
displacement. *~ But for general comparison, the
calculation of this quantity will be sufficient ; if it
be borne in mind that the same value for this
quantity represents a greater amount of stability in
a vessel which is lean below, than in one which is
narrower and full below.

Again we observe that if the stability and area
of canvass for a vessel of a certain size be calcu-
lated ; then the stability of a vessel, built on the
same lines, but to a scale which makes her n times
as great, will be increased in a much greater ratio.
For let the stability of the former be fli’dA— Va

2 -
(vhere  fPdr="19 - 2fin)

and the area of the sails=.4 square feet.
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Then if the stability of the larger vessel be
SLPdA —Ya.
T3

where  fLPdA= = )?/dA

and T?=nt%; X=nz ; Jar=nfdr; Y=nV; a=na

Therefore the expression for the stability is in-
creased n* times while the area of canvass which
would be given to her, if the sail-draught were
measured by the same scale, would be increased
only n? times.

But the height of the centre of effort of the
sails is increased n times, and therefore the moment
of the sails is only increased n® times while the
stability has increased n* times. And hence the
sail-draught should be measured by such a scale
that the area of the sails be increased n® times. Or

the scale instead of being a %th scale should be -a

—la-th scale.
ny

For the same reason small boats, having so much
less stability in comparison to large ones, and yet
being furnished with a disproportionate area of can-
vass, meet with so many accidents.

And hence also the advantage of a large vessel ; for
the resistance increases as the square, the propelling
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force as the fourth power, and the momentum as
the third power.

Again, if the centre of gravity of the area of the
load-water-line be not in the same vertical section
as the centre of gravity of the displacement, but
before it ; suppose, then fI*%dA limited to the por-
tion of the load-water-line behind the centre of
gravity of the displacement is mot so great as
the same expression limited to the rest of the
area. Or the vessel is not so much supported
against heeling-in the after as in the fore part.
Hence her stern will both be depressed, and fall off
from the wind.
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CHAPTER V.
ON UNEASY MOTION AND ROLLING.

WHEN a ship is inclined, she revolves round her
centre of gravity. Then a part of the ship is
immersed, which was formerly out of water, and a
~part is emersed, which was formerly below the
surface. The solid immersed may consequently
be of a different form from that emersed. Now
there are two things to be remarked as possibly
taking place co-instantaneously with this motion :

1. If the centre of gravity of the part immersed,
and that of the part emersed, be not in the same
vertical transverse section of the ship, then the
centre of gravity of the new displacement is either
before or abaft of the centre of gravity of the ship ;
and either the bows or stern are raised. The axis
of rotation of the ship is, in fact, inclined to the
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longitudinal axis of the ship ; the latter axis being
parallel to the surface of the water.

(2). If the solid of immersion be greater than
that of emersion, the centre of gravity of the ship
will be raised in space as the vessel is inclined, and
will fall again as she rights herself. As this makes
a ship very uneasy, we will consider the conditions
under which it does not take place.

Let G be the centre of

| pa R gravity of the ship. 4B

v s 7 the water-line when she

is upright. Through G

¢ draw GC perpendicular

to 4B, cutting AB in D ; and from G draw Gy,

making £ CGy equal to the angle of inclination.

Take GY=GD, and through Y draw OR perpen-

dicular to GY. Then as G is not to rise or fall

during the inclination, OR must be the new water-

line. Let OR intersect AB in 8. Through D

draw NM parallel to OR; and draw Np, Mg, per-
pendicular to 4B, and ST perpendicular to MN.

Then, if we suppose that the centre of gravity of
the solid of emersion, and that of the solid of immer-
sion are in the same transverse section, we must
have the line DS the same in every transverse
section ; or the intersection of the two planes of
floatation is a straight line parallel to the longi-
tudinal axis of the ship.

' G



82 A TREATISE

Again, we have the solids of immersion and emer-
sion equal.
*. volume BSO=vol. ASR
=4 suppose.

And ADM=ASR+ RSDM
BDN=BS0O—-NDSO

. ADM—BDN=RSDM+ NDSO
=NORM
=MN . DS sin Zincl. nearly.

_ADM—BDN
~ MNsin £ incl.

__ADM—BDN
~ Np+Mg

. DS

This gives the line of intersection of the two
planes of floatation upon the supposition that the
two solids with their apexes along this line are
equal. If on calculation, however, they are found
not to be so, it will be necessary to make an altera-
tion in the form of the vessel.*

We must now proceed to determine the most
suitable position for the centre of gravity of the
whole ship.

Let WDL be a transverse section of a ship;

* This calculation is from the Encycl. Britt.
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LW being the water-

M m R
o’ line. G the centre of
- £ gravity of the ship, about

¢ . which the rolling takes
° " place. M the metacen-
tre; m the point where

%

a vertical through the
centre of displacement o, ‘'when the vessel is ca-
reened through a given angle, meets the middle
line DGm. (Perhaps, for the sake of brevity, we
may be allowed to name this point antimetacentre).
. WL’ the water-line when the vessel is inclined.

Let WH be the direction of the force which
causes rolling (which is perpendicular to the side,
and near the surface of the water). The moment
of this effect is in proportion to GH. And the
moment of the force téending to right the ship is in
proportion to Gm. We will suppose that the solids
of immersion and emersion are equal, so that G
neither rises nor falls. Rolling is caused by
the inequalities in the surface of the water, and
takes place chiefly when the wind is about aft,
having previously blown from another quarter ;
in other words, when there is a cross sea. It
sometimes extends to as great an angle as 30°
on either side. Now, if G be on the load-water-
line, the rolling will be less severe, because then
GH will be smaller, and the moment of the force

G2
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which makes her roll will be less. And in this
case, if the figure of the vessel be made similar for
nearly 30° both above and below the load-water-
line (the centre of the circle being in the middle
point of the line L), then we shall attain two ob-
jects at once: the solids of immersion and emersion
will be equal, and the direction of WH will be along
the line WL. A third-object will also be attained
by raising the centre of gravity of the ship as high
as the load-water-line ; the keel and lower parts of
the vessel, fore and aft, are the  cleanest,” and
consequently their surfaces offer the most direct
resistance to rolling; and as these will be further
from the centre of rotation, the moments of their
resistance will be increased. But yet, on the other
hand, the stability will be somewhat less than if the
centre of gravity were lower.

Even if the sides be of such a form amidships
that the tangents to the surface at the level of the
water on both sides of the ship are parallel, yet the
solids of immersion and emersion will not really be
equal, because the bows and stern cannot have this
form at the load-water-line. Hence
the centre of gravity must rise a
little. Let that quantity be %, for
\ a very small inclination. As the

inclination is very small, we may
measure the arc of the angle of inclination on the
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tangent plane instead of on the surface itself.
Now, suppose a ship which is perfectly similar, fore
and aft, for as great an arc above and below the
load-water-line ; then if the centre of gravity were
in AB, it would neither rise nor fall. But let it be
above AB, at such a distance, GO=y, so that the
centre of gravity, when the vessel is inclined, shall
fall a distance equal to £.

Through G draw Gz= GO and making 2 OGz=
the angle of inclination. Through z draw pzgq
perpendicular to Gz: through O draw ab parallel

to pq.

Then, AAaO= ABbO
therefore the solids of immersion and emersion are
equal, and ab is the new water-line.

Let ab cut Gz in Z.
Then the centre of gravity has fallen a distance

xZ=k
But since GO=Gz

%: vers: angle of inclination
or k=GO. xvers: £ of incl.
=y.vers: Zincl.

which will be the proper height for the centre of
gravity to make the rolling a minimum,
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If the sides are not parallel at the load-water-
line, but “tumble in,” then the centre of gravity
may be lower than the surface of the water, for
rolling to be as little as possible. If on the con-
trary the sides lean out above the water, the centre
of gravity must be higher.

With regard to the proper longitudinal position of
the centre of gravity of the ship and of the dis-
placement, it is evident that the middle point of the
ship’s length is the best. Because in that position
the vessel will be the most prompt in coming round.
For the resistance from the water which the two
extremities experience, when the ship is coming
about, is as the squares of their distances from the
centre of rotation. And this is a minimum when
the centre of rotation (which is the centre of
gravity) is in the middle of the length. In the
¢ America,” the centre of gravity (which is at the
partners of the mainmast), is, I should imagine,
too far aft for her to come about freely; I should
think the impulse of the water against her clean
bow, and with such a long lever, must make her
fall off with difficulty after being in stays.*

Recwrring to the figure of p. 83. It is evident
that the rolling is stopped by a force equal to the
displacement, acting at O (the centre of displace-

* The above theorem is from Chapman.
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ment) in a direction Om. This force is constant,
but its moment increases with the angle of inclina-
tion. As the vessel oscillates round G with this
constant force acting at m, there is an analogy to
a pendulum, of which G represents the point of
suspension, and m represents the centre of gravity
of the pendulum, at which the force of gravity
constantly acting accelerates the fall, and retards
the ascent of the pendulum.

Let ABD be a plane without
weight. And suppose several
weights, P, Q,R, S, fixed in that
plane ; G being their common cen-
tre of gravity, and O being the
point of suspension of the plane,
and C the centre of oscillation.*
Then the length of the pendulum is OC, and

P.OP*+Q.O0Q+R.OR+ 8. 08*
0GP+ Q+R+9)

0C=

Hence the length of the pendulum is greater the
further the weights are from O, and the nearer G is
to 0. Hence, if the analogy be true, the rolling
will be less severe the further the ballast is moved
towards the sides away from the centre of gravity.
This last condition may be deduced from the inves-

* From Chapman.
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tigation in p. 83, and shows that the conditions for
slowness in rolling, and those for stability, are
contrary lo each other. In some vessels, as large
men-of-war, it is necessary to decrease rolling ; in
others, as racing yachts, stability is far more requi-
site. (Chapman says, that for men-of-war, the
metacentre need not be more than six feet above
the centre of gravity, but should not be less; also
Boguer, Clairvoie, Inman.)

It may be well to remark, that twenty-one tons of
the ¢ America’s’ ballast were winged up as recom-
mended above,

This figure represents the conduct of two vessels
with different forms of midship section; the one

rolls less violently and is

less stable; the other has

great stability, and it is

her constant straining to

keep perpendicular to the

* surface of the water, which

makes her roll so much

after the shock of each

wave on her side. This

endangers the masts, but the sea is less likely to

break over her. The former, in consequence of her

lack of stability, will roll less, but can also carry
less canvass.
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CENTRE OF LATERAL RESISTANCE.

The centre of gravity of that part of the plane
section in the sheer-plan, which is below the load-
water-line, may be considered as the centre of
lateral resistance. But the centre of lateral resist-
ance is in reality the centre of effort of all the
forces on the ship’s side, which prevent her from
moving in a direction at right angles to her course.
The resultant of these forces will take an upward
direction, and should pass through, or a little above,
the centre of gravity of the ship. We may find the
direction of this resultant by taking, at the circum-
ference of each section, the resultant of all the
horizontal forces acting in a transverse direction to
the ship’s motion, and then finding the resultant of
all these resultants.

The former of these operations is thus performed :
divide the middle line, LK, of each section into
L a certain number of equal

A%
ﬂ;‘ parts. Through these points
;. of division draw lines pa-
¢ rallel to the load-water-line,
é cg. which will cut the circum-
x L/(: ; ference in portions each in-
A 5 versely proportional to the

sine of the inclination of that
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portion to the water-line. Hence the whole trans-
verse force, resolved horizontally, which acts on
each of these portions, may be considered equal, and
acting at the middle point of each portion in a
direction parallel to the water-line. Now draw at
the middle points of these portions of the circum-
ference lines parallel to the water-line, and equal to
each other, as pg, to represent the horizontal parts
of these forces. Also at the same points draw
normals to the circumference as gg ; and from the
extremities of the lines representing the horizontal
forces, let drop perpendiculars on the normals, as pg.
Then the portion of the normal thus cut off repre-
sents the actual force which acts on each portion
(¢. e., the pressure multiplied by the sine square of
the angle of inclination). Now, to find at what
point the resultant acts, take a line 4B, parallel to
LW, and lay off along it portions equal to the
forces gg, &c., so that the line AB is equal to
the sum of these normals. Let O be the middle
point of this line, then the position of O indicates
the point at which the resultant acts (i. e., in the
figure between e and d). To find the direction of
the resultant, draw BC perpendicular to 4B, and
equal to the sum of the perpendiculars on the
normals, as pg. Join AC, bisect AC in D, join BD.
Then BD is the required direction. This operation
must be performed for each section. Then the
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resultant of all these resultants must be found in
the same way. These might have been done in the
common method of calculation; but this operation
is more quickly performed with the protractors and
square, than by calculation ; and as the common way
is well known, we preferred mentioning this method.
If it is not required to find the centre of lateral
resistance with great accuracy, we may find it on the
sheer-plan, by supposing the immersed part of the
vessel to be a plane, and finding its centre of
gravity.
Let LKCW represent the immersed part of the
vessel. Join LC, bisect LK in A,and C# in B. Join
CA and LB. In AC take P,
”:, so that AP=4 A4C; similarly
let OB=4LB. let the area
of LCK=A4, that of CLW=PB'. Join PO, and in
PO take R, so that

A : B :: OR: PR

Then is R the centre of gravity of the plane,
LKCW.

It may be found experimentally by sinking a
model up to its load-water-line in a trough of
water, and drawing it along in a lateral direction
by a string fixed to a little pin driven in the side.
The bearings of the head of the model, both before
and after drawing it transversely, must be taken ;
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and the pin must constantly be altered and moved
towards the end of the model, which, by the
bearings taken, is found to have moved most slowly,
until such a point of traction is found, that the
model can be drawn slowly, in a lateral direction, to
any distance without the bearings being altered.

If the centre of lateral resistance does not lie in
the same vertical transverse section as the centre of
gravity, then the stem-post, keel, and stern-post
must be altered to make it do so. Forifitbe not in
the same tranverse section as the centre of gravity, it
will act as a couple in turning the vessel round the
vertical axis through the centre of gravity of the
ship. If it lie in the same transverse section as the
centre of gravity, but cut the vertical line drawn
through the centre of gravity, somewhere below the
centre of gravity then it will decrease the vessel’s
stability. If it were brought above the centre of
gravity, by lessening the depth of the keel, it would
increase the stability.

i
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CHAPTER VI.
ON RESISTANCE.

BEPORE we enter on any investigations about the
resistance offered by the fluid to the progress of the
vessel, it will be necessary to state two or three
preliminary facts.

1. The direction of an impulse is normal to the
impelled surface; or the direction of a resistance is
perpendicular to the surface, against which the
resistance takes place.

2. In theory, resistance varies as the -squares of
the velocities of the body resisted. Thus, if one
horse draw a vessel through the water at the rate of
one mile per hour, it would require a hundred
horses to draw the same vessel at the rate of ten
miles an hour. Similarly, a great increase of can-
vass produces a very small increment in speed.
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Likewise also a wind which travels at the rate of
three miles per hour is scarcely felt ; at six miles it
is a pleasant breeze ; at twenty a gale; and at sixty
miles a great storm. For the same reason, slow
ships suffer more in a sudden ““lump of wind” than
vessels which are easily propelled.

The law which we have just stated is theoretically
true, and is nearer the fact than any other law
which can be stated ; and it is therefore used in all
calculations. But in practice it is not gquile
correct.

3. In theory it is also proved that resistances
vary as the squares of the sines of the angles of
incidence ; but this is not found to be quite the
case in practice, as the following table will demon-
strate.

Angle of incidence. Resistance by theory. Resistance by experiment.

9° 44/ 10” 24:71 lbs. 30-67 lbs.
14 28 10 37-06 3534
19 25 15 49-42 41-71
30 0 O 74°13 51-44

But nevertheless, in all calculations we are com-
pelled to assume the theory as correct.

4. The resistance of a fluid varies as the depth.
For although the several particles of .the fluid strike
with the same force against the body (the velocity



ON SHIP-BUILDING. 925

being the same), yet at a greater depth more par-
ticles meet the body, on account of the greater
density of the fluid. Thus, if a parallelopiped be
moved at the rate of two miles per hour at a depth

of 6 feet below the surface, it will require %) more

motive power than was necessary to move it at the
same rate when close below the surface. But yet,
if the velocity be increased to six miles per hour, it

will require only 219 more motive power at the depth

of 6 feet than at the surface.

5. When a vessel is at rest, the pressure before
and behind, and on all parts at the same depth
is equal. But when put in motion, the pressure is
increased in front and diminished behind. There
is, in fact, at certain velocities, dependent on the
form of the vessel, a negative pressure or suction
acting on the after body. And in the calculation of
the whole resistance to a vessel, it is necessary to
take this suction into account, as well as the in-
crease of pressure forward. If tapering spars are
towed in smooth water, it is found more difficult to
start them when the butt-end is foremost, than
when the small end is first; but it requires less
power to keep them in motion. This is still more
apparent at high velocities. The reason is, that
there is less suction on the small end than on the
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butt ; and the direct resistance forward appears,
therefore, of less account than the suction aft.

6. The cause of resistance is threefold : the fric-
tion of the water against the ship’s sides ; the
cohesion of the particles of water to each other,
which must be overcome ; and the capillary attrac-
tion to the sides of the vessel. With regard to the
last of these, it would be well to say a few words in
explanation : If a drop of water be rubbed on the
surface of a solid, it will wet that surface, and
cannot be made to roll off in globules like mercury,
for instance. This shows that the particles of
water, experience a greater attraction for the par-
ticles of a solid than they have between themselves.
Because of this it is, that wine or water in a glass
rises higher at the sides than towards the middle;
and if, instead of a tumbler, we use a tube of less
than ;th of an inch in diameter, the- water will
run up into it for some distance, and the height to
which it will mount increases as the diameter of the
tube decreases. From this last phenomenon, the
attraction of the particles of fluid for those of a
solid, has been termed capillary attraction.

The friction and capillary attraction of the water
must, however, in the subsequent calculations, be
altogether neglected.

The following papers on the solid of least resist-
ance, are by the Rev. H. Goodwin.

P TR e S
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In the case of a right-angled triangle, which is
* drawn through the water with

a certain velocity, in the, di-
DX— rection BA; let v be the
FTTTTTT* velocity of motion, then the
velocity normal to 4C is v sin 4.

the resistance at any point oc»* sin %

the whole resistance in a direction normal to
ACoc AC . v sin %

the resistance in the direction of the motion
oc AC . v* sin %) . sin §
ocBC.v? sin %

To find the frustum of a cone of given base
and given height, for which the resistance is a
minimum *

Let AOB be the diameter
of the base, A0=r; ON=A,
&=y the given height. And let

8 be the required semi-angle
_ of the cone.

Let us consider the resistance upon an annulus
PQP'Q . M the centre of the annulus. MN=z; dz
the breadth of the annulus.

AN AAAAAAA A AASAINL N

* Newton’s prop.
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The area of this annulus=2» . PM . PQ

.. the resistance oc2xPM . PQ x v* sin %) . sinf (as
before).

and, if V be the vertex of the cone,
PM=MYV tan 6
=(0OV—O0OM) tan §
=(r cot §—h+z) tan §

the resistance
oc2x(r cot §—h+2) tan § x dz sec § . v® sin 3

and the whole resistance on the curved surface

oc2xv? sin ¥ tan 2‘6/\(7' cot §—h+2z)dx

. h?
o< 2xv? sin 2 tan 26{(1' cot 6-h)h+§}

and resistance on the flat end CD
ocv® . #CN?
ocxv?(r cot §—A)? tan %
the whole resistance
oc tan *4{(2Ar cot 6 —A?) sin %+ (r cot 6—A)%}
oc tan % {r* cot % — (2hr cot §—A?%) cos %}
o< 72— (2hr cot 6—A?) sin %

1—cos 26

o< r*—hrsin 20+ 72, 3
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This is to be a minimum
) L
hr cos 20—5 sin 20 =0

r

or, tan 26=-;

Newton gives this construction :

4, _ Bisect the given height ON in L.
oi SI ~ Make LV=AL and join 4V.
B{/rD
tan 26=tan 2. AVO
=tan (LAV+AVO0)
=tan ALO

_40
—OL

==
=%

In this case we have

Let us consider what the angle of the cone be-
comes when the height is indefinitely small.

In this case A=0
<. tan28=o00
20=90° ,
or ¢ . 0=45% and ACN=135.
L E 2
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Taking the geometrical view, L coincides with O,
and 04=0V, .. AV0O=45°,

Hence follows the very curious proposition which
Newton has given, and which he suggests may be
useful to ship-builders.

Let a solid be generated by the
¢ revolution of the oval DBE about

_| s its axis 4AB.
A

DI\
|

= Let GBH be the tangent at the

E vertex B, and let GF, HI be tan-

gents to the oval such that FGB, IHB each

=135°% Then the resistance upon the solid gene-

rated by the figure DFGBHIE revolving about

AB, will be less than that met by the original
solid.

To prove this we must draw part of the preceding
figure on a large scale.

Let PP’ be two adjacent points;

d and let res: PP’ signify the resist-

¢ ance upon the annulus generated

by the revolution of PP. And

s ¢ let R=res. FB, R =res. FG +
res. GB.

Then we have to prove that R > R'.
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Draw PQ parallel to FC, and the ordinates MP,
M'P'Q; and draw Qn, P'm perpendicular to PM.

Then by our preceding proposition we know that
res. PP >res. PQ+res. QP

.. if we can shew that the sum of all the
res. PQ+res. QP is greater than R/, then & for-
tiori R will be > R

Now, res. PQoc 2x . PM . PQ. v®sin® 45° . sin 45°

ocxr. PM. MM’
(because PQ sin 45°=Qn=MM")

and res. QP x 2x . PM’ . QP .v*
o< 2xv* . PM (Pm— Pn)
(for PM=P'M’ ultimately)
o< 2xv* . PM (Pm—MM')
.. res. PQ+res QP cnv® (2PM . Pm—PM . MM')
o< xv? (2ydy —ydz)
(if BM=2z, MP=y)
*. whole sum of

res. PQ+res. QP o< wv? (2 — fydz)
o< xv? (FO? —area FOB).

Again, by putting §=45° in our general expres-
sion for the resistance on a cone, we have
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0B?
2

FO+ FO— OB}

R w’{FO’ —FO.0OB+——

but FO. OB—@_OB{

_FO+0C—0B
2

FO+ BC
2

FO + BG
2

=area FOBG
R’ oc xv* (FO?—area FOBG)

=O0B
=0B-

=0B-.

Now, area FOBG is > area FOB.
‘. sum of res. PQ+res. PQ>R’
*. afortiori R>R'
Q-E;D-

The equation of the eurve, which by its revolu-
tion generates the surface of least resistance, may
be investigated easily by the calculus of variations.
It is worked out in Professor Airy’s Tract on that
calculus. '

The equation, according to the differential nota-
tion, is this, as given by Airy,

2yp®
(1 +1n‘)2+ 0=0
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In the fluxional notation
yite=a (@ 4+
Newton’s construction comes to this :

y _ dé
" Adxdy?

°
ole %l&'
|

which agrees with the former by changing the value
of the constant.

ON THE RESISTANCE AGATNST A VESSEL’S PROGRESS.

©

« Let OB be an infinitely
small part of a dividing-line
of the bow (which may be
d supposed straight). O the

z . . .
origin of co-ordinates, of
which the axis of z is in a line with the keel, and
the axis of y transversely toit. A particle of water
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impinging on the vessel at O, must, in accordance
with our definition of a dividing-line, have no ten-
dency to leave the line OB; but it will travel along
the surface of the vessel in the direction OB.
Every succeeding particle striking the vessel at O
will do the same. We talk of the particles of water
being in motion and meeting the vessel, for this
will clearly lead to the same result as the contrary,
but will cause less confusion in the consideration.
Successive particles of water, then, meet the vessel
at O with a certain velocity, and exert a certain
pressure. This pressure consists of two parts:
(1.) The statical pressure, or that which is exerted
equally all over the surface when the vessel is at
rest (which altogether equals the weight of the
vessel, and the resultant of which acts vertically
through the centre of gravity); and (2) a pressure
due to the velocity with which the particles meet
the vessel, and varying with the inclination of OB
to the direction of the motion (i. e. the inclination
of OB to the axis of #). The direction of this
pressure is perpendicular to the plane in which OB
lies, and which is a tangent-plane to the surface of
the vessel.

If there were no friction, the velocity along OB
would be the same as the velocity with which the
particles impinge (as the particles of water have
really no initial motion, there is no momentum to
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be considered) ; but the friction, which is generated
by the pressure, retards the motion; add to this,
that other particles impinge on the line OB at
different points besides O, and hence the particles of
water get piled and huddled upon the line OB.
The whole surface of the vessel may be supposed to
consist of dividing-lines infinitely near each other ;
and the same takes place on each of them. What
then is the effect, as far as the bows are considered,
of the motion .of the vessel? The water at the
stem-post is gradually increased in density up to a
certain point. But as the water is an elastic fluid,
this density is instantly communicated to the water,
on all sides, in front of the ship ; and also forces up,
at the stem-post, numerous particles of water above
the surface. The consequence of the former will be
to give the water all about in front of the vessel, a
certain velocity in the same direction as that in
which the vessel moves. The effect of the latter
will be a wave, which will rise up at the stem-post,
and travel with the vessel. But the dividing-lines,
as they approach nearer to the middle of the vessel,
become less inclined to the direction of the motion,
until at last that inclination becomes a minimum.
At this place, then, there is no increased density ;
for the pressure becomes zero (that is to say, the
additional pressure, not the statical pressure), and
the water flows away much more rapidly. This
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causes the surface of the water to sink; and the
water from the nearest part of that which has an
increased density rushes in, with a certain velocity
in a direction contrary to that of the vessel, to
supply the vacancy.

In a dividing-line at the stern, there is no fric-
tion. Nay more, the statical pressure is diminished,
so that there is not exerted even the whole of the
friction which is due to that. For the particles of
water, moving along the curves of the dividing-
lines at the stern, tend to leave the line, and fly off
at a tangent, And thus the density of the fluid
abaft the vessel is decreased. The water imme-
diately behind the midship section rushes in, and
thus causes an additional depression of the surface
of the water amidships, and gives the water under
the stern a certain velocity contrary to that of the
vessel. This current meets another current from
behind the vessel, which also rushes in to fill the
vacuum, and a wave is caused, which follows the
vessel at the stern-post.

In these diagrams, I have attempted to show the
form of the surface. The object of Mr. Russell, in
his wave principle (if I understand aright), was to
make the water, for some distance, divide in a
direction parallel to the keel; and then to let the
increment of inclination be very gradual at first, so
that the wave should not be before, but immediately
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behind the stem-post, and so support the vessel.
He increased the stern wave, by making the vessel

of such a form, that the dividing-lines should close
with less taper, supposing that this wave would help
the vessel onwards. But, as his mathematics are
not always quite correct, it is hard to appreciate the
result. And moreover, this object could be obtained
by any curve at first parallel to the keel, and
gradually leaving that direction ; so that I do not
quite comprehend why he should fix upon the curve
of sines for the water-lines. But it seems that an
inflected line must offer more resistance than a
simple curve. He says, that the wave at the bow
is of the form of a curve of sines; that is, the
section by a vertical plane presents that curve.
Assuming that this be true, why does he apply this
curve to the horizontal plane of the water-line ?
There is no regular publication on the subject from
his own pen (except in a periodical, in the year
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1838) ; so that, very likely, he is not rightly under-
stood, and an injustice has been done to him, in
making him stand godfather to a principle which is
not his own.

Would it not, however, be better perhaps to
apply a cycloidal arc to the dividing-lines of the
bows (if such a principle as the above must be
adopted), and have the dividing-lines aft much more
tapered, and as nearly straight as possible; so that
the particles at the stern may not fly off at a
tangent, or, in other words, that there be caused
as little suction as possible to the stern, and that
the statical pressure at the stern should not be
decreased. (The reason for mentioning the cycloidal
arc as a substitute for the curve of sines in the bow,
we shall presently investigate.)

Mr. Griffiths adopts the wave theory, and
attempts to explain it, while he laughs at the prin-
ciple upon which it is founded. He sneers at Mr.
Russell’s “ignorance ” for not knowing that steam-
ers have been built in America, which are so sharp
as to have no wave. The wave may be so length-
ened as not to be remarkable; but there must be
some wave. However, he saves any one the trouble
of contradicting him, for with a noble generosity, he
takes the unpleasant duty upon his own shoulders:
he finds it a curious thing that these vessels should
run aground when passing swiftly over shallows, on
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which there is quite sufficient water to float them
when at rest. Is not this the result of the wave at
the bow and stern, and the hollow in the water
amidships? Let any one watch the ¢ Clasper’ eight
oars, at Cambridge or Oxford. They are longer
and narrower in proportion than any steamer; yet
the two waves are quite discernible.

To find the resultant of the increment of pressure,
P, when the vessel is set in motion.

We have seen that the vessel, when at rest, is
pressed on all sides by the water; the pressure on
a unit of surface varying as the depth, and acting in
a direction normal to the surface. The resultant of
these pressures is equal to the whole weight of the
ship=D, and acts in a vertical direction through
the centre of gravity of the ship.

But when the vessel is set in motion, the particles
of water would meet the vessel with a velocity v,
suppose, and exert on a unit of surface (supposing
it perpendicular to the direction of the vessel) some

force p=g (where p is not a moving force, as there

is no momentum to be considered). But, as we
have said above, the water at the bows has a
velocity with the vessel. Hence, at the bows p
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becomes p—I. Similarly, from about the middle of
the vessel towards the stern, p becomes —(p+m);
and the wave following the stern, does not affect
enough of the vessel to make it necessary for us to
take it into account.

But when the vessel is in motion, the particles
strike the vessel in a direction parallel to her course,
parallel to the axis of , suppose, (the axis of y being
transversely to the course). And hence p varies
also with the inclination of the tangent plane. We
will first put p’ for the variable pressure on a unit
of surface, and afterwards show how to calculate the
variation in p’, which is due to the bow and stern
waves.

’|7. fgl. 43,

A D,
L:f z
/C "

Y/

g 2,

'B 7,

Let Fig. 1 represent the bows of a vessel. DL,
D'L’ two adjacent dividing-lines; f&, gk two adja-
cent vertical sections; abcd a small area, inter-

4 l!]
L R Iy /‘,',J
v %ﬁf//
c
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cepted between the dividing-lines and the vertical
sections. This surface may be considered a plane ;
and let the angles of its inclination to the planes
2y, xz, yz, be respectively A, w, ».

Let Fig 2 represent the body-plan, or the projec-
tion of the bows on the plane yz. Fig. 3 the
sheer-plan. Fig. 4 the half-breadth plan, or pro-
jection on the plane zy.

Then, f area abed in Fig. 1=m
abed in Fig. 2=mcos v
abed in Fig. 3=mcos x
abed in Fig. 4=m cos A

Now the water impinges in a direction parallel to
the axis of 2, and causes friction in running over
the plane in the direction da, or dc. But as we are
not now going to find the amount of the whole
resistance, but merely the resultant of forces pa-
rallel to the plane of zz, we disregard the friction.
Hence the increase of pressure normal to the
surface on the area m, which is caused by the
vessel’s motion

=mp’ cos v . cos v=mp’ cos®»

(for the axis of #is at an angle Z_») to the surface

2
of ad.)
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This is resolved into

mp’ cos® v . cos y parallel to the area of z
mp’ cos® v . cos » » Y
mp’ cos® v . cos A » » z

of which the second need not be considered, the two
sides of the vessel being exactly similar.

Hence, if we call the projection in the body plan
of the area abed

m COos y=a

we have, to represent the two rectangular forces
acting on the area m, the expression

pa(cos y+ vV =1 .cos A)cos »
And similarly the forces on the whole bow become

p'{a(cos v+ vV —1. cosA)cos »+ a'(cos »' +
4+~ —1.cos \)cos v+ .. 3

=R(cos a+ ¥ —1.sin «)

If « be the angle which the resultant makes with
the axis of .

area abed in fig. 2 _cos »
area abcd in fig. 4 cos A

Also

m? =area in fig. 2%+ area fig. 3%+ area fig. 4°
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Now, let area in fig. 4, mcos A=

and. mcosp=c

then p'{acos®y+ V' —1.b cos®s +&ec.} =
=R(cos a+ +/—1 .sin a)

oo p{(a+vV=1.b)cosPv+...}=
=R(cosa+ ¥ —1 .sin a)

But o8 y= _:T - 5 -'-abg-'-c9
A p,{a"+z:+cﬁ+a's+z::+c:g+---}=Rcosa

P’{m%_-;g+ ............ }=Rsina
or 2(:;; 8.p'=Rcosa

34\? PR
E(S_S) 3B.p’=Rsina

If A be the whole area of the body-plan, below
load-water-wark ; B that of the half-breadth plan
from the highest dividing-line (i. e., surface of the
water when the vessel is in motion, which is not a
plane surface) to the keel. And S the whole surface
of the vessel; these all extending over the forepart

I
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of the vessel; that is over that part in front of
that for which cos »=o.

If &', 2 are co-ordinates of a point in the di-
rection of the resultant

3A\3

cot a—%—————z.(s_g
T A\

z sTs') .3B

Hence we deduce this rule for finding the tangent
of the direction of the resultant. Multiply respec-
tively the cubes of the little areas in the body-plan,
by the little areas in the half-breadth plan, and divide
by the cubes of the little areas on the whole surface,
and add together the results. Add together the
cubes of the quotients of the little areas in the body-
plan by those on the whole surface, and divide the
former sum by this sum. The smaller these little
areas are made, the more exact will be the result.

The whole surface may be delineated by the opera-
tion of “ expanding,” asit is called. This is done by
pinning a thin batten round the circumference of
each section, and marking on it the intersection of
every line ; then the batten is let to fly straight,
and the marks are laid off on paper for the extended
surface. The same is done with the water-lines, &e.,
and thus the whole surface is expanded. The same
may be effected by pressing some sheet-lead (such
as that which is used to envelope tea) on a block
model, and cutting it to the proper shape.
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As yet we have found the value of the resultant
R on the suppositions :

1. That p’ is constant on every part of the
surface.

2. That the vessel is not heeled over (which is
only the case before the wind).

8. And we have not taken friction into account.

Now first, let us observe that tan « becomes
smaller as 3dB becomes less ; or as the area, in the
half-breath plan, of the largest dividing-line dimi-
nishes. And R becomes less, ceteris paribus, as 2dA
becomes less, or as the area of the body-plan, in the
forepart of the vessel, is small in comparison with
the whole surface of the vessel. But friction varies
as the surface of the ship.

The resultant for the suction at the stern is found
in a similar manner, and the result is similar, re-
membering that the forces act in the opposite
direction.

Hence, to find the resultant of all the forees
parallel to the keel (excepting friction), and sup-
posing p’ constant, let WAL represent the submersed
part of a vessel. R, R,
the resultants on the
fore and after parts; Q
the resultant of Rand R'.
Then if G be the centre
of gravity, we have a pressure equal to D acting at

12
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G in a vertical direction. Let the direction of D
cut that of Q in V, then the whole forces of the
water (excepting friction) during the direct progress
of the vessel, may be supposed to act at V. We
have supposed all these forces to act in the same
plane, which would not be the case except the
vessel were going straight before the wind, because
otherwise the action of the water on the two sides
of the vessel would not be similar.

But in whatever direction the motion of the vessel
may be in respect to the wind, it is nevertheless
always true that the whole resistance of the water
in a direction parallel to its surface, and in a line
with the course, added to the amount of friction, is
equal to the impulse of the wind multiplied by the
projection, on a plane perpendicular to the direction
of the wind, of the whole area of canvass. And the
whole resistance of the water resolved vertically is
equal to the weight of the ship (which we have
always designated by D), added to that part of
the action of the wind on the inclined planes of
the canvass which is resolved vertically downwards.

In order to calculate the resistance of the water
and its resultant, when the vessel is on a wind, it
will be necessary to draw the water-lines of the
vessel when careened, for the sheer and half-breadth
plans; and for the body-plan to project the vessel on
to a vertical plane perpendicular to the direction in
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which the vessel actually moves (which, on account
of leeway, forms a small angle with the course she
steers). The sections of the vessel for this new
body-plan must be made by plances parallel to the
plane of projection ; and the dividing-lines will then
be slightly altered from what they were when the
vessel’s motion was direct, and the sections made
by planes parallel to the former plane of yz. This
being done, a similar operation to that last indi-
cated, must be performed. And again:

Let LAWB represent the whole water-line of
the vessel; LW being the

N
. /= . middle line. Let t.he sail
3 be at an angle ¢ with the

W keel ; and the wind, w, at

an angle § with the sail.
Then the impulse of the wind on the sail is
w sin §

and is resolved in@o

w sin § cos ¢ perpendicular to the keel, and
w sin 0 sin ¢ parallel to the keel.

And if R be the whole direct resistance of the
water, and 7 the lateral resistance, and A4 the area
of sail, of which the projection on a plane perpen-
dicular to the wind is

Asin§
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Aw sin % cos ¢—r
Aw sin %) sin $—R

are the whole resolved forces acting on the vessel ;
and if p be the resultant, and ¢ its angle with the
keel, which is the angle of leeway

p cos y=Aw sin * sin $—R
p sin y=Aw sin %) cos ¢ —r

To find an expression for the angle of leeway.

Let V be the velocity in a line with the keel.
' v 2 s transversely to
the keel.

R, r, the direct and lateral resistances as
before.

d, e, the projections on the body and sheer-
plans respectively of the surface offering these
resistances. And let ¥ be the angle of leeway as
before.

Then if  be the actual velocity of the vessel,

and
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d

=2 cot?
—eeot '/
) _ W)
- “‘"“P-N/ R
but r _psiny—Adwsin®fcos¢

R pcosy—Awsin®fsin ¢

But p must be exactly equal and opposite to the
impulse of the wind on the whole area of canvass,
which is =wA4 sin®4.

r _ sin y—cos ¢
" R cosy—sin ¢

_ /g(sin Y—cos ¢>))
and  tany=A/ 2 (cos y—sin ¢)
which is independent of the force of the wind and of
the velocity of the ship.

Since the velocity in any direction varies directly
as the impelling force, and inversely as the re-
sistance,

V oc Aw sin® dsin b x

R
and vocAwsin’Ooos.px%
Vv _r

TR
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r V
and = cot ¢
V
but -'—)-_cot¢
' -1—;-=cot Y cot ¢
and since -Ii=g cot?
r e
e tm8¢=gwt¢
Also we have
sin y=—
TVt ¢+ P
tan ¢
d =—r=:__—
- cos ¥ YRt Ptan®
and =Rcosy+rsiny
_ Rrtan¢+Rr
T VR irtad¢

[In practice, the angle of leeway may be found
by taking the angle formed by the line of the ship’s
wake with her direction. Or, if her head be kept
at the same point of the compass, and the bearing
of some object on shore, directly astern, be taken at
two separate intervals, the difference of bearings is
the angle of leeway.]
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Having investigated the subject of lateral resist-
ance, we must return to the direct resistance.

Let the wave at the bows proceed with a velocity
v’ with the ship; and, about the middle of the
vessel, the water rushes back with a velocity 1w,
suppose. Then the relative velocity at the bow is
v—v'; and amidships it is v+w. And as the
resistance varies as the squares of the velocities,

R=p(v—1)? /\/ {z(g 1 (1+3 Bz))for the bow

R=p(v+w) /\/{2 }(1 LB for the

stern

But in the case of the bow, p is greater than in
the stern, because the density is greater. The
velocity v is due to this increase of density, and w
is due to the decrease of density. But neither this
quantity p, nor the coefficient of friction can be
determined by us at least.

c. Let a body, formed of

A £ B . .
@%‘ two cunei, such as that in

the diagram, be moved
through the water. Let the semi-angle of the fore-
most cuneus be 0; that of the other ¢.

Then in this case,
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Roc(v—1v)%sin® ¢
R < (v+w)? sin®*¢
‘ R+R o< (v—v')*sin® 0+ (v+ w)®sin® ¢
co? co?
o< (v—v)——r 40 ——+(v +w)gBC”

Now, first we observe that, as R+ R'oc sin®)+ sin®¢
when ¢/ and w are considered constant ; therefore,
if AB and CO are given, we shall have R+ R’ least
when O is in the middle, or

AO0=BO, and i=¢
for 6+ ¢ are least when £ACB is greatest.

Let AB=a; CO=b; AO0=xz;

then tan 6=%
tan ¢= —z
ba
*. tan (a+¢)=m

and d—% - tan (0 + ¢) =ba(22—a)= O for a minimum
. a=2z.

Hence, if the length and breadth of the chief -
dividing-line (it is the dividing-lines alone which
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affect the resistance) are determined, then we must
put its greatest breadth in the middle.
Take again the expression

R4 R (v—v)? C9+( +w) }?((,'):

a B
3
VetV aTarm

(the velocity v/ and w being considered variable).
This is to be a minimum.

Now, as the velocity of the ship increases, v’ and
w increase. But v’ diminishes if the dividing-lines
are very sharp forward; and w decreases as the
dividing-lines are made sharp aft and of slight
curvature. The suction has been found to be a
minimum when the dividing-lines aft make an
angle of 13° 7’ with the plane through the keel and
stern-post.

Now, as « increases, the dividing-line of the body
in question is made sharp forward ; as # decreases,
it is made sharp aft. Hence, if 2 is made small,

v’ will increase, and will become =1 nearly,

2
224 b
and the first term will become V% Also a—z
will be large, and w will diminish, and so the
second term will diminish. And as the quantity w0
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is of more importance than the resistance forward,
this is an advantage. When the velocity of the
vessel is small, v’ and w may be disregarded, and
then, as we have shewn, 2 should be equal to

%. But the greater the velocity which the vessel

is likely to attain, the fuller should the dividing-
lines be forward, and the more tapered aft. This is
found true also in practice.

To find the plane of resistance ; that is, a plane
of such an area, that its resistance when moved
through the water at the same velocity as the ship,
shall be equal to the resistance exerted against the
progress of the vessel. Now

R+R'=p{(v—v’)’«/{28s2}’(l +3B’)) +

+ (@ +w)2V {28‘4 31 +SB")
=p . K suppose

Let the required area =X

On which the pressure forward =pXv®
the suction aft =pXv®
the whole pressure =2 pXv?

K

X=2-;)§




ON SHIP-BUILDING. 125

This, however, omits the consideration of the
friction, which is increased as S is increased. Hence
there is a medium between a great breadth of beam
(which increases the resistance—unless the draught
of water be proportionally diminished—but also
enables the vessel to bear a greater propelling
power) ; and between a great length, which in-
creases the friction, but does not enable the vessel
to carry more sail in proportion to the increase of
her tonnage. This medium must be different for
different rigs. The breadth for a cutter, in pro-
portion to the length, which has been found most
advantageous, is, +; of a schooner, }; of a ship,
1 to 3. It must be remembered, however, that the
breadth here spoken of, is breadth of beam. That
designated in page 123, by 5, is the breadth of the
dividing-line. The quantity designated by =34
increases, however, in proportion to the breadth of
beam, so that the above conclusion is just.

We must notice also an advantage in sharp bows,
in that the resultant, when the vessel is on a wind,
and making some leeway, will be at a greater angle
with the vessel’s course, and will thus increase her
stability.

In speaking of the passage of a particle of water
along the body of a vessel, we suggested that if a
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part of a cycloidal arc were applied to the com-
mencement of the dividing-lines, the particles of
water (it would appear) should traverse that space
much more quickly than along any other line; and
g0 the wave at the bow would be formed at a part of
the vessel much more aft than if the water were
more retarded forward. The wave would then also
tend to support the vessel on itself. The following
is the proof that the cycloidal arc is the path most
quickly traversed by a particle.

Let AMB be the curve by which a particle,
acted upon by a constant force p, parallel to the

axis of z, would in the shortest
° time travel from 4 to B. And

let M be the place where the

particle is after the time ¢, and

S the length of the are, AM,
which has been traversed.

Then the velocity acquired at M, disregarding
friction,

A

ds _
i V2pu
VP t+dy| | ds_
let —gp T
Viprx.di=u.dz
— .d
and v2p. dt=1i/;x
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Let B be the value of = at B, and ¢ the time
which the particle takes to arrive there.

© o, —  fBudx
. t’V2p=J: —V—;=Usuppose

Now, to determine the curve for which this is a
minimum ; let ¢ be a very small constant, and 3y
an arbitrary function of #, such that dy=o0 when
z=o0, or =03, and shall not become infinite for
any intermediate value of z.

Let U and u become U’ and ' when

y becomes y+cdy .

'dz
e N

which expresses another curve AMB passing
through 4 and B, and nearly coinciding with
AMB.

B(u —u)dz

U-U= , e

Let («'—u) be expanded according to powers of
¢, and let cu be its first term, then the first term
of U'—Uis

o Pids
o V7
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Because U’'— U must be positive, whatever value 3y
may have, and whatever sign ¢ may obtain.

N
But du= d_;i 1+ -d_l‘?)

2u{ dz ' dz dw)}

1 dy d.3y ,
A

But 3y=o0 when =0, or =g therefore inte-
grating by parts,

L g fPd(1

o Uz dz dz - dz\uv
. d( 1 dy _
j.p {%(w; E)sy de=0

but 3y is arbitrary

_d 1 @_
dz\uvz dr




ON SHIP-BUILDING. 129

L1 dy
“C uwz d‘i‘c

1 ,
or 75-¢iy=04’¢z"’+dy2

- dy*(1—Cz)=Cz d2*

d du= Cx dz
o Y Ve
. 1
if for C we put W

zdx
dy—Vm'—.z-’

which is the equation to a cycloid, the base being
parallel to the axis of #; and the radius of the

generating circle being %

Under the supposition that the former reasoning
is sound, the stem would be at 4, and the middle
A line of the vessel parallel to the
axis of . Only a part of the
cycloidal arc 4M, would be ap-
plied to each of the dividing-lines ;
or at least to several, the fairing
of the bow would take in the

others.
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But this has been established on three suppo-
sitions, which are not quite true:

1. The particle moving along the curve is sup-
posed to be in a non-resisting medium, in which
case alone, the path of quickest descent is a cycloid.
Now it is not the water, but the vessel which moves.
We have spoken of the motions of the particles of
water only for convenience sake. The only actual
motion of the particles of water is outwards in a
normal direction from the sides of the vessel ; the
water is cloven, as it were, and becomes in conse-
quence more dense in the vicinity of the bow (which
shows itself as we have already said, in the
wave which is formed). The curve must therefore
be considerably modified from the cycloid ; what
modification is necessary can only be determined by
experiment.

2. In the above calculation we have assumed that
there is no friction.

3. The surface of the water is supposed to be flat.
The incorrectness of this asuniption does not affect
the reasoning so much as would at first appear.
For the waves of the sea have but a very slight
onward motion; they perform only vertical oscil-
lations. The wind presses down a column of water
in one part, and the elasticity of the fluid com-
pressed, causes a corrrespondent rise in the adjacent
parts. It is thus that waves are formed in a field
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of corn ; the ears do not run away like the Irish-
man’s furrow of potatoes, but merely oscillate up
and down.

As the normals at successive points, on a concave
surface, converge towards each other, the water
impinging on different points of the bow, will
receive outward impulses in converging directions ;
and hence the density at the bows will be very much
increased at the expense of the other parts. Is this
likely to conduce to velocity? We think these con-
siderations upset any plausibility, which there may
appear in the foregoing mathematical calculation.
The same objections apply equally to the curve of
sines, or any other of the hollow lines which may
have been used. But we have been speaking of
concavity in the dividing-lines. It is very possible
that experiment may demonstrate some superior
form of bow, in which the dividing-lines are not
hollow, although the water-lines may be so.

Let us suppose two bodies (1) and (2) of the
same length, breadth, and depth, and formed as in

2
Fig? [T
[l ]
<= ~——=
the figure. And that these bodies be propelled
K2
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through the water by sails, at the same velocity v ;
the whole of each body being immersed, so that the
plane at the top shall be the plane of floatation,
Let the length =2a, the breadth =23, depth, =d ;
the greatest breadth in (1), and the greatest depth
in (2) being at the middle of the length. The
angle of the bow in (1) being 24 ; in (2) the rake
being 4

Then the resistance on a unit of surface forward

o< (v—1)? sin 2¢}.
y» aft o (v+w)® sin %¢ in (1)

,, forward oc (v—1v')? sin %)
s aft o< (v+w)? sin 20}m )

Assuming v and w to be the same in (1) and (2).

Also let v=w.
No ABin (1)= b_. d
W area n )—sin 3
. d

» in ()= 7" 26
. . . 2bd
.*. Whole resistance in (1) oc 2(v®+%*)sin 9. S0 e

»d
” M) )
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Resistance in (2) oc 2(v*+ w?) sin 2. ﬂd
bd?
” x4t a*+d°)

And to find the relative stability of these two
bodies, let us take the expression

Jydz

in (1) y=%.z', and M:%dy

Therefore the above expression becomes

ab®
JYH=F

but this is only taken for the bows; therefore for
the whole body

ab?
Syde=—
In (2) y=>, and the expression becomes=2ab*
In (1) the volume=4a—g‘-i=2abd
In (2) » =2abd
The depth of the centre of gravity in (1), is g ;

in (2) itis &
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And as the centres of gravity of the bodies, and
those of displacement are at the same point, the
relative stability of (1) and (2),is as 1:4.

And the resistance in (1) and (2) is as

b a . . 8
VETR VIEP d’..sm¢ : sin

The lateral resistance in (1) and (2) is as

L
7w i

Hence (2) would be in every way superior in
smooth water ; but she would feel the shock of the
waves more than (1).

If a vessel is flat, with a light draught of water,
she ought to have bluff bows; a sharp fore-body
would not be so advantageous—would make her
lose in buoyancy and shallowness, and would give
worse dividing-lines. This is true, more especially
if the vessel be intended for smooth water (as rivers
or inland lakes). The stem should be made to rake
very much, so that she would, as it were, skate
over the water. She must have hollow water-lines
aft, for the sake of the steering. With full stern-
lines and the water closing in an upward direction,
the rudder would not act. It is also necessary that
such vessels should possess great beam ; for if they




ON SHIP-BUILDING. 135

careen much, a part of the bilge will be below the
keel ; and moreover, an increase of beam (from the
dividing-lines being in nearly vertical planes) will
not cause a corresponding increase in resistance.

In the above solids, if §=¢, the dividing-lines
are as acute in each, and the resistance the same.
But the dividing-lines in (1) lie in horizontal planes ;
those in (2) in vertical planes. Thus it is that
some vessels, with very full bows and great beam,
are found to sail very fast, as well as some very
sharp and narrow vessels. The dividing-lines in
the ¢ Victorine’ (a very fast river sloop) are very
narrow, and yet the beam of the vessel is a great
deal more than § of the length of her load-water-
line, and about four times her depth. The water-
lines are no test of a vessel’s qualities.

With relation to determining the best proportion
of the length to the breadth, various considerations
must be taken into account. Increase of length
increases both the friction and the violence of pitch-
ing and ’scending; for the vis viva of the weights
in the fore and after body vary as the squares of
their distances from the axis of rotation; and the
strain on the vessel is therefore increased as the
squares of the portions before and abaft the centre
of gravity, while the power to resist that strain
varies inversely as the length. Increase of breadth
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increases both the resistance, and, ceferis paribus,
the violence of rolling.’

To find the centre of gravity, point velique, and
centre of lateral resistance of a vessel afloat.

When the vessel is at anchor in smooth water,
let her ballast be taken up, and equal quantities
stowed in her bow and stern, in such a manner that
she will be immersed up to her load-water-line,
both at the stem and stern. The centre of gravity
is midway between. If the two quantities of ballast

oy m’ p» are not equal, then let them be

g at 4 and B when the vessel is
down to her load-line ; let them be moved to 4’, B,
so that the vessel is still down to her load-line;
then take G so that AG: 44":: BG: BB’. Then
G will be in the vertical throngh the centre of
gravity.

Let an upright mast be placed at this point, and
let the vessel, when bal-
lasted so as to ride up to
her load-line, be taken to
a river or rapid tide-way,
or towed at some distance after a steamer; and let
a rope be made fast to a hoop, on this mast, which
can be hoisted up and down. Let the rope be
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made fast to some object (as the mast of a vessel) so
that it shall be nearly horizontal. When the hoop
is at the point velique ¥ then the vessel will ride
down to her load-line ; if it be above, the bows will
be depressed ; if below, the stern will sink. Hence
the point is quickly found. The same may be done
with a model of the vessel.

To find the centre of lateral resistance, let her be
placed across the stream, and the rope made fast
successively to different points along the deck, until
such a position shall be found that the vessel shall
ride across the stream without slueing round. The

-vessel can then be rigged in accordance with the
points thus determined.
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CHAPTER VIII.
THE CURVE OF SECTIONS.

CHaPMAN endeavoured to discover if the areas of
the immersed part of the sections of fast-sailing
ships followed any regular law. He therefore cal-
culated these areas from the draughts of several
notable vessels, divided the area of each section by
a constant quantity (the breadth of the principal
section), and set off distances, proportional to these
quantities, on the sections in the sheer-plan, mea-
suring from the load-line. And he found that the
curve which passed through these points was, in all
good vessels, parabolic both in the fore and after
body ; and that sometimes the curve both in the
fore and after body was one parabola.

To find the assimilating parabola to the curve of
sections.
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Let LW be the load-line, LEIV the curve of sec-
tions. Draw a tangent to the curve of sections
parallel to the load-line, and let it touch the curve

P w at . And if the curve cut
W any one of the sections in
¢, and the tangent cuts it in

P, then dp is an ordinate, and pg an abscissa of the
curve.

Let the measured value of 4p be = ¢
) » » »q 5 = z

Similarly, let the values of the analogous lines for
the next section be y”, z”/, and so on.

Then we have y® =ma’
y/n p— m’l

n log y'=log m+log &
n log y”=log m+log z”

_log 2’ —log z"

" log y'—log y”
/n

z

log m=n log 3’ —log 2’

By repeating this operation with each successive
section, we can ascertain how far the curve of sec-
tions is parabolic.
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If the sections are perpendicular to the tangent
or load-line, then % represents the focal distance ;

if not, then it is the parameter of a parabola referred
to a diameter and chords as axes of co-ordinates.

A similar calculation must also be performed on
the after-body ; and if the equation of the assimilat-
ing parabola’be y» =m'z, then if »'=n, and m'=m,
the whole curve assimilates to one and the same
parabola.

From the construction it follows that the area of
the curve of sections, multiplied by the constant
divisor of the areas of the sections, gives the dis-
placement, and the centre of gravity of the curve
is in the same section as the centre of gravity of the
displacement.

Taking the foregoing figure, let LW =1, Db=d.
And let the equations to the parabolas in the
fore and after bodies be

yY=mz, y"=m'z

and if £ bED=6, then d=Eb . sin 6.

Then area of LoWD=——.1d
n+1

And if B be the constant divisor, then the dis-
placement

n
D—m-ldB

-




ON SHIP-BUILDING. 141

But the area of the principal section at the point
D=B.d

n - .
D= =1 -Ix area of principal section.

Let E be the middle point of the line LW, F the
position of the section containing the centre of
gravity, and let ED=%, EF=a

Then as Db represents the displacement of the
fore-body, and LDb of the after-body, the moments
of these two parts will give the common moment.

Now, if y be the ordinate of the centre of grayity
of DbW

- jyzdy
~ Jady

_Jyitldy
Jy'dy
_n+ 1

n+2 -DW

n+1

And similarly that of LDb is =—-— ) .LD

Hence the moments of these areas round E are

(”*1 DW+lc)DbW

n+1 _ )
(m-DL k) DsL
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Now the area of

bDW=fydz= mfy“dy =00 - DW
and area of bDL=—bD.DL
n41

area LbW=——Id
n+1l
And the moment of the whole area round E is

n
EF.LbW—-a-m-ld

n+1

- az—(k+”+1 pw)pw—(**1pL—hDL

=k {(DW—DI)

n+l

= {k+>"(DW-DL)}I

but DW—DL=—2k, for DW=%—I:, DL=£—+I:

+1
“=k{1_2:+2
n
=k3
2.

="t

R

n
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And therefore, if the principal section be placed at
such a distanee from the middle point of the load-
line, the eentre of gravity will be at the point F
assigned to it.

If the curve of sections be one parabola both in
the fore and after parts, but the sections be not
perpendicular to the load-line, exactly the same
reasoning will hold good.

The equations

n

m-l x (area of principal section) =D . . . (1)

are the foundation of the parabolic system of naval
construction.  This is a system invented by Chap-
man for the sake of convenience in laying down the
lines of vessels. It has the advantage of other
methods in not altogether excluding, by its con-
ditions, all rules found by theory or experience
to be advantageous. It is not, I mean, of such
a nature as to permit only one form of vessel to be
thereby constructed. And yet, on the other hand,
it does cramp the architect unless he does away, in
some degree, with the very advantage which this
was invented to obtain; he must either take for
better for worse, the form which he deduces accord-
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ing to the rules hereafter given, or he must alter
and re-alter the form of his vessel, after it has been
drawn out, until it embraces all the excellencies
which he has proposed to himself. But yet, again,
the form deduced from the exponential expression
is not so accurately defined as to allow of no
latitude in construction ; the area of each section
is given, but the relation of breadth to depth is
undefined, so this relation is only hampered
by the requisites for fairness in the lines of the
body.

We proceed to make some remarks upon this
method of construction. When the values of some
of the terms in the above equations are given, the
others can be determined. Thus we will suppose
the distance of the centre of gravity from the middle
point of the load-line to be a given quantity ; then
the distance of the principal section from the
same point is known in terms of the exponent

(It=" :2 -a). If the displacement, length of load-
water-line, and area of the principal section are

. . . D .
given, the exponent is determined (n= =T if

M be the area of the principal section). But if the

displacement is not given, and the exponent is

assumed, then the displacement is determined.
Thus let =0 (or the centre of gravity is in the
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middle), then k=o (or the principal section is in
the middle), then if n=2, and /, and M be given,
we have:

2
D—glMB.

And the areas of the sections follow the law
prescribed by

y*=mz
M !
To find m, we observe that when a‘=5’y= 2
o = ’B
. ot T4.M

The quantity, m, for the after-body, will be
different from the parameter m, in the fore-body, if
we have not a=o, and k=o.

This method is similarly applied

5 to the other elements of a ship.
Thus le¢ KWL be the immersed

B part of & midship section. Draw

w

i a straight line 4B, so that the area
WkBL=WKBL as nearly as can
be guessed by eye.
Now,

WL=%B; and let Wk=h; area WkBL:%M

L
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And let n” be the exponent of a parabola on the
lines WL, Wk as abscissa and ordinate, and having an
1

area=§M
1 n 1
M=y e
M :
e e e e e 3
and 7 3)

This quantity, #’, is called the exponent of
midship section.

Similarly we may find the exponent for a water-
line.

Let the required exponent be n”. The length of
the middle line=L ; the area of the whole water-
line=w

Again, suppose that the areas of all the water-
lines at equal distances below each other, are as the
absciss® of a parabola. Let the exponent be n”,
Whk=h as above.

rnr

n
D=—7r— ,//+l h
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n” is called the exponent of the displacement.

These various exponents have been calculated for
various good ships, and it was found that, in the
Swedish navy,

For ships of the line. For smaller vessels.
n varies from 25 to 27  varies from 28 to 2'1
“ . . .50,88 . . . 30,19
n. . . 66, 59 . . . b2, 32
. . .22, 18 . . . 16, 125

Thus we see that small vessels have larger
exponents in proportion to their displacement than
larger ones.

Each of the four exponents shows the degree of
fulness in a different direction. But they may be
combined, so as to show at once the longitudinal
and transversal fulness.

From equations (1) and (3) we have
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In these two equations the quantities /Bk, LBk re-
present two equal parallelopipeds (for in the load-line

7 2", 177

nn n"'n
(a+T)W +1)" (0" +1)(x"+1)
express the volume of the ship relatively to these
parallelopipeds.

By substitution, close approximations to the depth
of the centre of gravity of the displacement, the
height of the metacentre, &c., may be arrived at;
and the requisite alterations in these essentials may
be effected before a line is drawn in the plan.

Perhaps the most convenient way of employing
the exponential method of construction is as
follows :°

L=1) and the factors

Let the ratio of the length to the breadth=p
” 2 breadth to the depth=»

By substitution in (6) we get

_om ops_
SV Ve =D

n, n' arc known by experience, and by assigning
certain values to w and », then B is found by
approximations being made to the quantity D.
When B, I, h, are found, then calculate he
weight of the hull exactly, and add the other
weights in the ship, and if the result differs from
D, as found by the above equation, then we must
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again determine new values for the breadth, length,
and depth of the ship, until the two values of D
thus found, become equal. This done, the next
thing to settle is the position of the principal sec-
tion, and of the centre of gravity ; afterwards the
parameters of the fore and after-body, and the area
of the midship section.
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CHAPTER VIII

ON THE DISPOSITION AND EXTENT OF CANVASS.

Ler C be the centre of gravity of the displace-
ment at which the pressure D is supposed to act in
a direction vertically upwards.

Let R be the resultant
of the increase of resist-
ance, due to the motion
"of the vessel, which is
exerted against the bows;
R’ the resultant of the suction to the stern; let
P be the resultant of R and R’; Q the resultant of
P and D; which may be supposed to act at the
point ¥ in the direction of D. Then V is the
point velique. From C draw Cm perpendicular to
the direction of Q. And let angle VCm=n.

Now V is the point at which the centre of effort
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of the sails must be, and if F be the force of the
wind on the whole extent of sail, we must have

F.CV=Q.Cm

Now (1) if the wind act at a point below V| the
resultant Q and the wind will form-a couple, which
will tend to lift the bows by turning the vessel
round her centre of gravity, so that the stern will
be depressed. If, on the contrary, the wind act at
a point above V, the stern will be raised and the
bows depressed.

And (2) when the wind increases in strength, Q
will be augmented, and its direction will form a
smaller angle with P; therefore Cm will be in-
creased. -But if the force F be increased so as to
become nF, then Q will become #Q (but the
velocity only becomes multiplied by ).

So that we have
nF.CV=nQ.(Cmxjf) suppose,

and if S be the surface of sail, so that F=W. S;

. . D
and since Cm=CV . cos y where sin y=="= so that

Q
Cm.f=CV. ,\/1_nf2Q2)
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then we have

F.CV=Q.CVA /1_nf;) .

and S=

if the sails are inclined at an angle 6 to the wind,
then S becomes S . sin® 0, and

Ve-3)

w

S .sin? 0=

but in this case, the resistance to the two sides of
the vessel is not the same; and hence Q does not
meet the direction of D.

It will be observed that the less the angle which
the direction of P (constant for each ship) makes with
the water, the lower the point velique will be; and
the centre of effort being lower, the vessel may have
a larger surface of sail. Hence the floor at the
bow should be very sharp; and the projections




ON SHIP-BUILDING. 158

of the dividing-lines in the half-breadth plan should
be full, in the sheer-plan sharp, in the bows.

The value of S above found is only with refer-
ence to the length of the vessel, without any regard
to her stability; it is only such a relation that
neither bows nor stern shall be depressed. But

>~y now, let LCW represent

I the body of a ship in-

/ clined at an angle § to

‘& s/ le | the horizon. G the centre

of gravity of the ship; V'

the centre of effort of the

. ¢ sails, GV=f; O the cen-

of displacement; draw OM perpendicular to WL
meeting GV in M.

Then if # be the force of the wind, we have

lo

W cos 6 acting perpendicular to GV
Wsin 6 ,, parallel to it.

Now the ship rotates round G.

*. moment of sails=S8.f. W cos? 0
and the moment of the ship to resist this force is
=D.GK—SWsin? x f.sin 0
=D.GK—8SW f.sin®0
<. SWf (cos? 04-sin®¢)=D . GK



154 A TREATISE
or SWf(1+sne)=D.GK
S= D.GK
~ Wf(1+sinb)

so that if to 6 we assign the angle of utmost inchi-
nation, then by assigning different values to W, we
can find the proper surface of sail for each force of
wind ; f of course must remain constant, in order to
fulfil the condition in the former page.
Let WL be the water-
i line when the centre of
effort of the sails is at the
w point velique V. Then
N———t———>% let more sail be added,
= 7
and let the new centre of
effort be at F. Let s be the amount of sail which
is added ; and let ab be the new water-line.
Then the moment to turn the ship round the
centre of gravity in the first case is

=WwSs.VG
In the second itis =W (S+s) .FG

But the horizontal resistance of the water must
equal the horizontal propelling force when the
veloclty is constant ; and therefore in the first case
it is

- =Ww8
In the second it is =W (S+3)
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But as the centre of effort is too high, there is no
equilibrium until the bows are depressed ; and the
force exerted in depressing the bows is

W (S+8) GF—WS.GV=W(S.FV+s.GF)

and the bows must be depressed until F becox;mes
the point velique.
Then 5GF will be the angle of the ship’s square-

sails with the horizon. Let it =%—X.

.. the part of the force of the wind which pro-

pels the vessel in her course
=W (S+38) cos* X

while W (S+s)sin? X acts vertically
downwards, like an additional weight in the ship.
But when the centre of effort is at ¥, the force
propelling the ship is /#. 8.

Now the amount of force lost by the malposition
of the centre of effort is W (S+s) sin® X; and
unless

W (S+3)cos? X > WS
or
s.cos?X > WS .sin!X

then the vessel will actually go slower.
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Moreover, the area of resistance is considerably
increased by the downward pressure of the wind,
which has not been taken into account.

In the above consideration, we have supposed the
plane of the sails, when the vessel is at her proper
load-line, to be vertical. If the masts were raked,
there would not be the downward pressure of the
wind.

If the centre of effort were too low, the stern
would be depressed, and then the part of the wind
resolved vertically, would tend to lift the vessel
instead of acting as an additional weight. When
the bows are depressed, the ardency is increased,
when the stern settles the ardency is diminished.

A very broad stern enables the builder to put the
centre of effort a little lower than the point velique ;
so that the addition of the extraordinary topsails
brings it right. For the breadth of the stern makes
the depression to be very slight. A broad stern
increases also the stability.

The commander of a yacht should be provided
with a pendulum, that he might immediately be
made aware of any alteration in the water-line of
his vessel. It may then be rectified by a different
disposition of the weights in the vessel.

To determine the proper amount of sail for a
vessel, is by no means an easy matter. In the first
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place, it is easily seen how that two vessels may
have the same length, breadth, depth, tonnage and
stability, and yet, from a difference in form, require
the centre of effort at a different height, and be
obliged to carry a very different area of canvass. But
hereupon no standard can be set up by theory ; the
average amount of sail proper for a vessel must be
determined by experience alone. The ¢America’
has about 56 square feet of canvass (exclusive of jib)’
for every square foot in her midship section ; while
our yachts usually have only 42 feet. Chapman
says, that the area of canvass should vary as the
stability to the power of 3. It is clear that it must
vary with the stability, and the proper ratio can
only be found by experiment.

For three famous American schooners, I have
calculated the moment of the sails round the middle
line of the ship at the height of the load-line (that
is, the area of sail multiplied by the height of the
centre of effort), and also I have determined the
value of the expression fI?dA for each of them.

Moment of two  Moment

Name. JPd\.  try-sails, fore- of all ;‘1;01'

sail and jib. sails. ge-
Baltimore clipper 5062:75 218167 257070 65
¢ America’ . . 2372667 12597566 (no jib) 171

¢ Mary Taylor’ . 81757 85492-32 146562-9 83
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Thus the ratio of /dA to the moment of the lower
sails is respectively as
1: 42
1: 52
1:10'4
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CHAPTER IX.
RIGGING AND MANAGEMENT OF YACHTS.

EvERY rig has its own peculiar advantages ; some
suiting best in some places, others being better
adapted to other seas. For small craft, a dipping-
lugsail gets more out of the boat than any other rig ;
there is little weight aloft, and it is a very lifting
sail. A standing lug does better for short tacks,
but is not so lifting a sail. It is more handy than
the other kind of lug, but is not equally good on
both tacks; for, on one tack, the part before the
mast becomes a backsail. An improvement in this
kind of sail was suggested by my father; it consists
in having only the bolt-rope at the luff, in order to
make the sail stand ; but there is no canvass before
the mast, and the weather-leech has hoops round
the mast as in a trysail. This would do admirably
for vessels larger than mere boats. Small schooners
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would be improved, by ' .

sails instead of a gaff, fc
less weight aloft ; and t!
the way of the other ¢
deal peaked up. A sp
for small boats, and
aloft. The Bermuda
smooth water, but tk
the point velique s}
requires the body ¢
boat. For larger
going to windwa
chopping seas.
tons, the great be
almost unmanag
wind.

A large cutte
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length of the
ever, an adv:
windward. (
provements ?
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for long st
is a very ¢
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necessity be a kind of play. It is differently pro-
duced in different rigs, but it must always be
carefully preserved, whatever alteration may be
made in the rigging. In the cutter, the weight of
the great mainsail and boom hangs on the mast;
and the jib is sweated up very taut, so that the play
i8 in the spring of the bowsprit, and the rising and
falling of the boom.. It is evident that, when the
most is required of a cutter, the bobatay should not
be taut. In a schooner it is the switching of the
masts which produces the play. If the masts were
upright, they would drive the vessel’s bows into the
seas at each switch forward, or perhaps themselves
go by the board. When they are raked, the switch
is upwards. The Americans once had a spiral
spring to the top of the jibstay, in order not to
lessen the elasticity. For the same reason, the only
proper mainstay for a schooner extends from the
mainmast head to the foremast head ; that is, “a
jumper-stay.”

When the mainstay is brought down to the deck,
as in our schooners, the play of the mainmast is
destroyed. A large fish schooner, off this coast, was
originally rigged with two mainstays down to-the
deck; but it was soon found necessary, in our
heavy seas, to substitute a jumper-stay, although
this caused great inconvenience with her fore-gaff-
topsail in going about.
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In a lug the play is from the tack up to the yard,
and also in the yard, as in a latteen-sail.

The play in all these rigs is produced in a different
manner, according to circumstances; but there is
a play in all of them. It is for want of knowing
this that people often imitate something of ome rig
in another, and, by not applying it rightly to the
altered state of the case, they lose the advantage
which, by cleverness of invention they had hoped to
attain. And for the same reason it is, that good
cutter-sailors are not found to succeed so well in
luggers or schooners. A ship has no play in her
rig : but, being larger, she has a great momentum,
which euffices instead of the play.*

The rationale of the advantage obtained by a play
in the rig, is the same as that of the benefit which
results from a spring in the ballast, under which
head it will be explained with more ease and sim-
plicity than could be attained in the case of the rig.
It is for a similar reason, also, that a slight elasticity
in the hull has been found to be an advantage ; in
these circumstances the bow and stern can each
subside, or rise an inch or two without affecting the
other. This is one of the greatest advantages in Sir
William Symond’s system of diagonal planking in
small boats. When the ballast is all stowed round

R R R R R e 2 TR

* For the above remarks I am indebted to my father.
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the centre of gravity, the bows and stern can be
pressed up a little by the force of the water, and
will fall as soon as that support is diminished. For
this reason it is that vessels, when chased in the
war, have escaped by knocking out all bulkheads,
and sawing down the sides at the midship section
for a few feet.

MASTS.

The lateral strength of two cylinders of the same
matter, and of equal weight and length ; but one of
them bored longitudinally, and the other solid, are
to each other as the diameters of their ends.

Let the length of the cylinders be /, the diameter
of the one to be bored=2a.

Then the area of the end is=2xa?
and its solid contents =2xlad®

Now let a hole of diameter a be bored from end
to end ;

3
the solid contents thus removed=2arl%

and the remainder =27rl§a’

Hence this hollow cylinder is of the same weight
M2
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and consequently of the same strength as a cylinder
of the same length, and of a diameter=a . +/3,
So that the strength before and after boring is as

l:€=1:0.866

and the weight before and after boring is as

3
I'Z

so that a hole bored in a cylinder of a diameter
equal to half that of the cylinder, would, in theory,
reduce the weight }th, and the strength by (i th.
But as the pith and central wood is not so firm as
that outside, the strength would be reduced perhaps
less ; the stick also will be better dried, and so
would weigh less. But the elasticity would be
slightly impaired.

On the above principle, masts and spars are fre-
quently bored in America.

The masts should be stepped where there are
good bearings; this is necessary for safety, both
when the vessel rolls, and when under bare poles.

The average length of the lower mast of a cutter
is $ths of the length, breadth, and depth, and it is
usually stepped %;ths from forward.
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The following rules for masting schooners is
extracted from Griffiths’ * Marine and Naval Archi-
tecture.”

Main. 3, or 3} times the extreme | 1 inch thick for

breadth. every 4 feet

Foremast. § or % of the main.] in length.

Mast-heads. } or § of the length. .

Bowsprit outboard. } or % of the extreme breadth.
Same diameter as the foremast.

Jib-boom (outboard of bowsprit). § of beam.
Diameter, 1 inch for every 5 feet of the whole length.

Main boom over the stern } of the distance from
the mainmast to the stern. Diameter 1 inch to
5 feet.

Gaff. % or § of boom. Diameter, 1 inch for 4
feet.

Fore gaff. 4 to 6 feet shorter than the main.

o Main-topmast. 2 or 3 feet longer than half the
mainmast.

Fore-topmast. § or % of the main.

Hoist of trysails. 2 or 2% times the beam.

To step the masts, divide the deck into 756 parts ;
at 192 from forward place the foremast ; 258 from
fore to main ; 336 parts for the foot of the foresail ;
408 for the foot of mainsail ; 204 for the head of
each ; 348 for the foot of the jib.

The rake of the masts varies from § to 1} inches
per foot.
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SAILS.

The sails of the ¢ America’ were made of cotton
duck ; for they are lighter, easier worked, and hold
the wind better than common canvass. The only
advantage of heavy canvass is that it Lies flatter;
for this reason the Bermudians use it for the main-
sails of their boats. But I am told that in the
¢ America’ they soaped or greased their sails for the
race, to make them hold the wind, and kept them
flat with battens. '

But the sails in this country are not so cut as to

» lie flat ; and this is the reason
for the practice: If M be the
mast, and MB the boom, then

the gaff will be in some direction MG. Now, if
the angle MG be the best angle for the sail to form:
with the wind, then the lower part of the sail near
the boom would be nearly aback, or at least forming
a very bad angle ; but if MB be at the best angle,
the sail up aloft would be lifting; and for this
reason they make the sail with a great belly, and
bring the boom to too small an angle with the
wind, so that the belly may be at the right angle.
This evil may be obviated by having the gaff much
more peaked up, and having the mainsheet nearer
to the mast. For, as the vertical height. of the
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boom from the deck is the same (to all intents)
but the length of the sheet is increased the further
it is from the mast; therefore the power of the
sheet to keep the sail flat bears a greater proportion
to its power in keeping the boom in when the sheet
is placed nearer the mast than when it it is further
off. The advantage of a horse is that it keeps the
sail flatter, the disadvantage is a want of play.
This plan would attain the advantage of each kind.
There are two other advantages in having the gaff
much peaked: one is that the play of the gaff is
upwards, instead of tending to drive the vessel’s
head into every sea, and the other is that the head
of the sail is smaller, and so the sail is more reduced
in size, with less trouble, when reefing. When the
sail is very flat, you can afford to lace the foot of
the sail to the boom, as the Americans do ; if the
sail is not very flat, but the gaff goes off at a
different angle to the keel from the boom, then
this lacing would cause & backsail. In a schooner,
if the sails are not flat, the wind from the jib acts
against the foresail, and the eddy from the foresail
against the main; which in each case, tends to
retard the vessel’s progress.

There might be made some improvements in the
rig of our cutter. The mast should be more aft,
(the beam also, of course, in a corresponding position),
and there should be less head sail. The mainsail
should be ke sail of a cutter; and the foot should
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be much longer in comparison to the head. Also,
the present heavy gaff and boom being nearly hori-
zontal, do not switch up and down when the vessel
pitches ; they drive her bodily into the seas. They
should be peaked up more, and the boom kept much
lower ; the jaws of the boom should be down almost
in the cabin. The gaff should form an angle of 45°
with the mast* The bowsprit should be shorter,
stouter, and without a bobstay. There should be no
foresail (which is a very pressing sail), but only a
large jib. And it will be necessary, therefore, in
order to work with ease in going about, that the mast
should be stayed forward by two forestays to cat-
heads out of the bows, instead of one stay to the
stem-head. She should have no topmast; but her
gafftopsail should be run up with a yard, which
should stand up and down the mast, as in American
schooners. It is not, I'am aware, quite a new thing
to omit the foresail ; but I do not think my plan of
the forestays out to catheads has ever been tried.

It would be a good plan, in schooners, to have
a boom for the foretrysail, with a jigger and a
snotter round the mast, instead of jaws; so that it
could be brought in when the vessel is in stays, and
bowsed out again as soon as she is on the other

* The above remark, as far as relates to the peaking up of the
boom and the gaff, is from my father.
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tack. It would give more play to that sail, and
make it stand better. The ¢ America’ had a boom
(with jaws) which extended only to the mainmast.

No racing vessel should have a gunwale of more
than a few inches; for it only serves to catch the
wind, and send her to leeward. Neither should
there be any cabins or bulk-heads below. A piece
of painted canvass stretched across the vessel amid-
ships would be quite sufficient.

BALLASTING.

When a vessel is raised in the forepart by a wave;
and when the wave has passed the forepart and the
bows fall ; then, if she with difficulty raises herself
upon the succeeding wave, sheis said to pitch; if
she does a similar thing abaft, it is called ’scending.
Both pitching and ’scending impede a vessel’s way
and endanger the masts; but they may, in a great
degree, be corrected by a proper stowage of the
ballast. When the wave is amidships, the bow,
being imperfectly supported, drops with a momen-
tum which is the product of the weights of the
forepart multiplied by their distance from the centre
of gravity (which is the centre of rotation). Hence,
as much of these weights as possible should be
brought from fore and aft and stowed about the
centre of gravity; then, although the rapidity of
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the pitching will be somewhat increased (the pendu-
lum being shorter) yet the violence of it will be
greatly diminished ; the vessel will be more lively,
and her way not stopped so much. A similar rule
applies as to the depth of the ballast below the
surface of the water, as affecting the rolling. *

But wherever the ballast is stowed, it should,
above all things, be placed upon springs; in order
to make it “a live,” and not “a dead weight.”
Why, in a chase, do they sometimes put a shot in
each hammock, and make every man hold a shot in
his hand ? To make the ballast a live weight. At
Malta there was a race between little sailing-boats ;
one boy slung his ballast under the thwart of his
boat ; there was a slight tumble on the sea; the
boat jobbled up and down, but forged away from all
the rest and won the race. Why was that?  The
true-blooded Yankee,” a famous cruiser, was one
of our 10-gun brigs; but her ballast had been taken
out and stowed upon broom-stuff (which gave it a
spring), and light tops were substituted for our
heavy ones. Instances might be multiplied to shew
the advantages of a live weight ; but it were useless,
as the matter is pretty well acknowledged. The
reason of the advantage accruing from the above
practice is this: when a vessel is one solid mass, a
wave, on striking the bow, must at once overcome
the inertia both of the whole ship and of the ballast,
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before the ship will rise over it. Or, in other words,
the wave must rise up about the bow until the
buoyancy which is generated, is greater than the
inertia of the vessel and ballast. But when the
ballast is on springs, the ship will rise over the sea,
when * much less buoyancy is generated—when
much less of the bow is immersed—because only
so much additional buoyant power is necessary
as shall overcome the inertia of the vessel alone.
And the inertia of the ballast, as the springs recover
themselves, is overcome by a subsequent effort of the
water. So also on plunging down again, when the
wave reaches the stern, a vessel in which the ballast
is not stowed on springs, will plunge much deeper
into the water, because the momentum of both ship
and ballast together must be overcome at one effort.
But when the ballast is on springs, then, at the
instant when the momentum of the ship is over-
come, the ballast still plunges down on its springs,
till its momentum is overcome by a subsequent
effort. The advantage of a play in the masts is
exactly similar to that of the play of the ballast.
But if the play is to be in the masts, they must
rake in order not to drive the bows down. If any
one would like to convince himself of these facts by
an analogy, let him procure a carriage and a cart of
the same weight, and drive them at a moderate pace
on a rough road. He will soon see that the carriage
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is the lightest in draught. He will also see the
wheel of the cart frequently hopping off the ground,
while those of the carriage do not show light
beneath them; or let him try to cut a branch,
which has a considerable spring in it, with a mallet
and chisel.

To find the best position of the sail to the wind,
in order to stand on a given course; the direction
of the wind with reference to the course being
given.

Let the angle of the wind and course=a

) » and sail =0
then the impulse of the wind
=WS .sin %

and the resolved part along the keel
=WS .sin. %0 sin (x—0)

which is to be a maximum.
" {2 sin 0 cos 6 sin («—06) —sin *6 cos («—8) }d6=0

and tan (a—0)=2 tan 6.
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TABLES.

L

THE FOLLOWING TABLE SHOWS THE PROPER ANGLE OF THE SAIL FOR
VARIOUS ANGLES BETWEEN THE APPARENT DIRECTION OF THE WIND
AND THE COURSE.

a (a—6) ']
108°:53 42°-30 61°-28
99 ‘13 40 59 13
94 26 37 -30 56 *556
89 28 85 54 -28
8423 32 -30 51 ‘563
79 -08 49 08
78 -39 27 30 48 ‘09
68 - 26 43 -
62 - 22 30 0

To assist the commander in working to windward,
it would be well to have a mark on the taffrail, over
which the boom must be when the vessel is close-
hauled, in order that the sail may form the best
angle with the wind.

1I.

WEIGHT OF VESSELS* (AVERAGE).

Class. Tons burthen. | Weight of hull.| Weight at sea
(l)gtter ;gg 157 ég
18 g\:ls 883 214 456
28 ,, 500 414 784
% 1063 795 1466
52 ,, 1468 1042 2110
T4 1741 1617 2976
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TABLE OF THE SPECIFIC GRAVITY AND STRENGTH TO RESIST A
TRANSVERSE STRAIN.

Oak . . . -626 1308
Beech . . . -690 2031
Ash . . -811
Elm . ‘544 1630
Teak . 744 2151
Willow . +406 1095
Riga fir . PN -480 1590
g:‘rway fir . (W athy’ % ‘i’g;G
erican pine (Weymouth) - 4
Danzic (sl? . e e . 756 1457
Red pine . ‘657 1341
Iv.
.« | Weight of | Compa- . Cohesion of]
Name of wood. cnbgc feet | rative m‘ square inchj
*! inlbs. [strength * |in pound
Ash . 476 023 | 0 089| 15784
Beech . 453 015 073| 17709
Em . . . . 34 0-21 | 0 073| 13489
Red or grellow fir . . 34 8 0 3 01154
White L 29 8 0 23 1
ch . 36 0136 0 058] 10224
English oak . . 52 02 | 0 093] 11880
Dantzic oak .. 36
American yellow pine . 26'76 025 | 0 087
African teak . . . 606 | ...
Malabar teak . . 53 01084 }15000
Rangoon teak . . 262
Cedar . . . . 28'3
Brass . A 528 0435 | O 49| 17968
Gun-metal . 5096 0 65 1- 535 | 36368
Copper . . 549 | o | eeenn 20272
Cast iron . . 450 1 1 175665
Malleable ditto . . 475 112 | 1- 36| 62079
e e 7095 0096 | 00385
V.
TABLE OF WINDS.
Weight of a column of | Force in Ibs.
(water In the tube, in inches.| on square ft.
006 026 A pleasant breeze.
01 0-52 Fresh breeze.
05 2:60 Brisk breeze.
1 521 A high wind.
2 1042 A very high wind.
3 1562 A storm.
4 2083 A great storm.
6 2604 Very violent storm.
8 8175 Hurricane.
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VI
OF CHAIN CABLES.
Substitute :
Inches | for a rope of : Weight of
Ibs. per | 4 eter of | circum. Proofin | Supposed rope
fathom. iron, fegl:: f:. 1.n tons. tonnage. ;:l:sft.n::t::,
8 4 4 2 432
104 7= 43 3
134 ¥ 5% 4 20
17 5 6 5 35 972
24 i 63 6 50
27 +H 7 8 70 13-23
30 ] 6) 93 90
36 +# 8 114 110 17-28
42 % 9 13 130 21-87
50 & 94 15 150
56 1 104 18 170
60 1% 11 21y 200 32:67
86 1y 133 38} 320
125 13 16 43 500

On every subject many detached pieces of in-
formation are scattered among the various members
of society. Some facts, of great intrinsic value,
may be known to but few, and there may be no
convenient medium through which to communicate
them to the world. Also the numerous pieces of
information, although singly of no great moment,
may, when brought together, help to evolve a
theory, or determine a much vexed question. Those
who possess such information will greatly favour the
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author of this little work if they deem him worthy
of sharing their knowledge. He may then be
enabled to form a valuable appendix with the con-
tributions of those who are anxious to advance the
science of naval architecture.

THE END.

LONDON:
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LORD GEORGE BENTINCK,

A POLITICAL BIOGRAPHY.
BY B. DISRAELI, MP.

From Brackwoopn’s Magazine.—* This biography cannot fail to attract the
deep atteation of the public. We are bound to say, that as a political biography
we have rarely, if ever, met with a work more dexterously handled, or more
replete with interest. The exertions of Lord George Bentinck in behalf of every
assailed or depressed branch of British and Colonial industry—the vast pains
which he took in procuring authentic information—and the enormous amount
of private labour he underwent in the preparation of those materials which have
thrown a novel light upon disputed doctrines of economy—are faithfully
chronicled in this most interesting volume. The history of the famous session
of 1846, as written by Disraeli in that brilliant and pointed style of which he
is s0 consummate a master, is deeply interesting. He has traced this memorable
struggle with a vivacity and power unequalled as yet in any narrative of Parlia-
mentary proceedings.”

Frou THEJDUBLIN UNIvERsiTY Ma@AzINE—* A political biography of
Lord George Bentinck by Mr. Disraeli must needs be a work of interest and
importance. Either the subject or the writer would be sufficient to invest it
with both—the combination surrounds it with peculiar attractions. In this
most interesting volume Mr. Disraeli has produced a memoir of his friend in
which he has combined the warmest enthusiasm of affectionate attachment with
the calmness of the critic, and in which he has not only added to his reputation,
but we verily believe must increase his influence even as a politician.”

FroM THE MorNING HErALD.—“ Mr. Disraeli’s tribute to the memory of
his departed friend is as graceful and as touching as it is accurate and impartial.
No one of Lord George Bentinck’s colleagues could have been selected, who,
from his high literary attainments, his personal intimacy, and party associations,
would have done such complete justice to the memory of a friend and Parlia-
mentary associate. Mr. Disraeli bas here presented us with the very type and
embodiment of what history should be. His sketch of the condition of parties
is seasoned with some of those piquant persopal episodes of party manceuvres
and private intrigues, in the author’s happiest and most captivating vein, which
convert the dry details of politics into a sparkling and agreeable narrative.
But the portrait which will stamp the book as one of the most extraordinary
productions of the time is that of Sir Robert Peel. It is written with wonderful
force and extraordinary impartiality.”
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NEW TRAVELS IN THE HOLY LAND.
In Two Vols., with Illustrations, 21s. bound.

EIGHT YEARS

IN PALESTINE, SYRIA, AND ASIA MINOR,
FROM 1842 TO 1850.
BY F. A. NEALE, ESQ,

LATE ATTACHED TO THE CONSULAR SERVICE IN SYRIA.

Opinions of the Press.

“ One of the best accounts of the country and people that has been published
of late years.”—Spectator.

“ A highly entertaining book, presenting a lively picture of Levantine life in
all its varied aspects.”—Jokn Bull.

“A very agreeable hook. Mr. Neale is evidently quite familiar with the
East, and writes in a lively, shrewd, and good-humoured manner. A great
deal of information is to be found in his pages.”’—Atkeneum.

“ Deeply interestin'g volumes. We have rarely met with a work from which
we have derived so much pleasure and profit.”—Messenger.

“ We have derived unmingled pleasure from the perusal of these interesting
volumes. Very mre]y have we fuund a narrative of Eastern travel so truthful
and just. There is no guide-book we would so strongly recommend to the
traveller about to enter on a Turkish or Synan tour as this before us. The
information it affords is especially valuable, since it is brought us almost to the
last moment. The narrative, too, is full of incident, and abounds in vivid pic-
tures of Turkish and Levantine life interspersed with well-told tales. The
author commences his narrative at Gaza ; visits Askalon, Jaffa and Jerusalem,
Caipha and Mount Carmel, Acre, Sidon and Tyre, Beyrout, Tripoli, Antioch,
Aleppo, Alexandretta, Adana, and Cyprus. Of several of these famous localities
we know no more compact and clearer account than that given in these volumes.
We have to thank Mr. Neale for one of the best books of travels that we have
met with for a very long time.”— Literary Gazette.

“Mr. Neale’s book will claim the highest rank among works of this class
His long wanderings of eight years in the regions he describes have made him
thoroughly familiar with localities, and with the domestic life of the population.
Nothing can be more graphic than his picturesque descriptions; nothing more
amusing than his sketches of native society; more piquant or more diverting
than his stories, anecdotes, and adventures. He takes us out of the beaten
tract of tourists into the nooks and corners, as well as into the cities and towns.
e tells us everything of such places as Jerusalem, Antioch, Aleppo, Beyrout;
but we now go for the first time to Beilan, Nnrgheshk, Alexandretta, Daphne's
Cataracts, &c., &c. As might be expected in the narrative of one so familiar
with what he treats of, the book is replete with new and valuable information.’
—United Service Magazme
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CAPTAIN SPENCER’'S NEW WORK.

In 2 vols. 8vo. with Illustrations, and a valuable Map of European Turkey, from
the most recent Charts in the possession of the Austrian and Turkish
Governments, revised by the Author, 28s. bound.

TRAVELS IN EUROPEAN TURKEY
IN 1850:

THROUGH BOSNIA, SERVIA, BULGARIA, MACEDONIA, ROUMELIA, ALBANIA, AND
EPIRUS; WITH A VISIT TO GREECE AND THE IONIAN ISLES, AND A HOME-
WARD TOUR THROUGH HUNGARY AND THE SCLAVONIAN PROVINCES
OF AUSTRIA ON THE LOWER DANUBE.

By EDMUND SPENCER, ESQ.

Author of “ TravewLs IN Circassia,” &c.

“ These important volumes appear at an opportune moment, as they describe
some of those countries to which public attention is now more particularly
directed: Turkey, Greece, Hungary, and Austria. The author has given us a
most interesting picture of the Turkish Empire, its weaknesses, and the em-
barassments from which it is now suffering, its financial difficulties, the discon-
tent of its Christian, and the turbulence of a great portion of its Mahommedan
subjects. We are also introduced for the first time to the warlike mountaineers
of Bosnia, Albania, Upper Moesia, and the almost inaccessible districts of the
Pindus and the Balkan. The different nationalities of that Babel-like country,
Turkey in Europe, inhabited by Sclavonians, Greeks, Albanians, Macedonians,
the Romani and Osmanli—their various characteristics, religions, superstitions,
together with the:r singular customs and manners, their ancient and contem-
porary history are vividly described. The Ionian Islands, Greece, Hungary, and
the Sclavonian Provinces of Austria on the Lower Danube, are all delineated in
the author’s happiest manner.

“We cordially recommend Mr. Spencer’s valuable and interesting volumes to
the attention of the reader. They are replete with information upon countries of
which we know but little; they will be interesting to the military man for the
details they give of the strength and defensive positions of the various countries
through which the author travelled ; to the merchant for the insight given into
the state of trade; and to the man of the world as they place before his view the
present political and social state of an empire, whose welfare it is the interest of
England to promote. The work must be considered a standard production,
enriched, as it is, by an excellent map derived from the most authentic modern
charts, added tn, and improved by the observations of the author during his
travels.”— United Service Magazine.

““ A work of great merit, and of paramount present interest.—Standard.

*“This interesting work contains by far the most complete, the most en-
lightened, and the most reliable amount of what has been hitherto almost the
terra incognita of European Turkey, and supplies the reader with abundance of
entertainment as well as instruction.”—Jokn Bull.

“ An excellent and admirable work. Mr. Spencer is a very able writer, a
shrewd, experienced, and philosophical observer, an eminently thinking and yet
practical man. His work forms the most valuable addition that our literature has
lately received. He sets forth to inquire and learn; he returns to inform and
suggest; and information most valuable and interesting has he here bestowed
upon us.”’— Tait's Magazine.
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ARCTIC MISCELLANIES,

A SOUVENIR OF THE LATE POLAR SEARCH.
BY THE OFFICERS AND SEAMEN OF THE EXPEDITION.
DEDICATED BY PERMISSION TO THE LORDS OF THE ADMIRALTY.
Sxcowp EpiTion, wite A NEw Prarace AND INTRODUCTION BY P, O'BRIEN, EsQ.

1 v. with numerous Illustrations, 10s. 6d., elegantly bound.

Amongst the Contributors to the “ Arctic Miscellanies” are Admiral Sir John
Ross, Captain Ommaney, Commanders McClintock and Cator, Lieutenants
Osburn, Meecham, Browne, and Markbam, Dr. Donnett, and Dr. Ede.

From TEE “ TiMEs.”—This volume is not the least interesting or instructive
among the records of the late expedition in search of Sir John Franklin, com-
manded by Captain Austin. The most valuable portions of the book are those
which relate to the scientific and practical observations made in the course of the
expedition, and the descriptions of scenery aud incidents of arctic travel. Many
of the latter possess considerable literary merit, and all are impressed with the
vividness of fresh observation. From the variety of the materials, and the
novelty of the scenes and incidents to which they refer, no less than the interest
which attaches to all that relates to the probable safety of Sir John Franklin and
his companions, the Arctic Miscellanies forms a very readable book, and one that
redounds to the honour of the national character. ’

FroM THE “ GLOBE.”-—Captain Austin’s little squadron, which sailed in
May, 1850, in search of Sir John Franklin, consisted of the Resolute, com-
manded by Captain Austin; the Assistance, commanded by Captain Ommaney ;
and two steamers under the command of Lieutenants Osburn and Cator. To
assist in whiling away the dreary time in the arctic regions, the officers and
sailors of the expedition contributed to a journal which was circulated amongst
them in manuscript, and once a month the weather-beaten tars enmjoyed the
luxury of their own newspaper. That journal has now been brought before the
general public under the title of * Arctic Miscellanies,” in a shape more worthy
of its instrinsic merits, beautifully printed, and carefully illustrated. All the
varied incidents, pleasant and painful, of life in the frozen zone, are vividly
and good-humouredly chronicled in the * Arctic Miscellanies,” which contains
besides some capital seamen’s stories, superstitious * yarns” and drolleries. As
a record of the pastimes, adventures, fancies, and feelings of our true-hearted
gallant sailors, while undergoing the most appalling hardships in the frozen
seas, the volume is invaluable; and it is unusually interesting as demonstrating
the high intellectual capacities, the mental vigour, and the refined tastes of our
rough-looking blue-jackets.

FroM THE “ UniTED SERVICE MAGAZINE.” — Beautifully got up, and
profusely illustrated, this most pleasant book really charms as much by its
appearance and its matter, as its novelty. We cannot take leave of this Arctic
Souvenir without expressing our admiration of it in every point of view. Such
productions should be encouraged by those in authority, and a copy of this
work ought to be found on board every ship in commission.
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DARIEN;

oR,
THE MERCHANT PRINCE.
By ELIOT WARBURTON, Esa.
Author of “Tas CrEscENT AND THE CmoSs,” &c., 3 V.

* The present production, from the pen of the author of ¢ The Crescent and the
Cross,’ has the same elements of a very wide popularity. It will please its
thousands. It is a tale of substantial interest.”— Globe.

““ The best work of fiction which has proceeded from Mr. Warburton’s pen.
It is full of absorbing interest.”— Messenger.

““ The theme of this book is a fine one. It is full of eloquent writing.”—Evaminer.

¢ Darien,’ like all Mr. Warburton’s previous productions, has many passages of
rich imaginative beauty. This eloquent narrative will be extensively read, and
deserves to be s0.”—Daily News. .

‘A most interesting narrative, and one in which the versatile talents of its
author are conspicuously and agreeably apparent. The characters are delineated
with delicacy and skill, and there is a vigorous vitality in the dialogue which
carries the reader along with a movement at once easy and rapid. The descrip-
tions are remarkable for splendour of illustration and brilliancy of language, and
the incidents are involved with such ingenuity as to preserve the interest to the
last.”— Morning Post. .

‘¢ Pew writers have so many admirers as Mr. Warburton. His ¢Crescent and
the Cross’ is one of the standard works of the English language, and we shall be
disappointed if the charming story of ¢ Darien’ does not obtain an equal degree of
success. The vicissitudes and stirring adventures of the hero, forming such a
marvellous episode of real life—the beauty and striking characteristics of the
heroine—and the vein of pathos and romance that pervades the whole tale, give
the book a peculiar and irresistible charm. By those who love excitement it will
be read with breathless interest. Mr. Warburton excels in the delineation of
those incidents which call up the first powers of the novelist, and enchain the
sympathies of the reader. His situations are admirably conceived, and wrought
out with singular skill. His characters are strongly marked, and show the
felicitous touch of a master.” —United Service Magazine.

“The scheme for the colonization of Darien by Scotchmen, and the opening of

a communication hetween the East and West across the Isthmus of Panama,
furnishes the foundation of ¥is story, which is in all respects worthy of the
high reputation which the author of the ¢ Crescent and the Cross’ had already
made for himself. The early history of the Merchant Prince introduces the
reader to the condition of Spain under the Inquisition; the portraitures of
Seottish life which occupy a prominent place in the narrative, are full of spirit ;
the scenes in America exhibit the state of the natives of the new world at that
period ; the daring deeds of the Buccaneers supply a most romantic element in
the story ; and an additional interest is infused into it by the introduction of
various celebrated characters of the period, such as Law, the French financier,
and Paterson, the founder of the Bank of England. All these varied ingredients
are treated with that brilliancy of style and powerful descriptive talent, by which
the pen of Eliot Warburton was so eminently distinguished.”—JoAn Bull.
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JUDGE HALIBURTON’S NEW HIS'i‘ORICAL ‘WORK.
In 2 vols. post 8vo. 21s. bound.

RULE AND MISRULE OF

THE ENGLISH IN AMERICA.

By the Author of
“SAM SLICK,” “THE OLD JUDGE,” &c.

“ A most attractive work.”—Standard.
4 The cleverest volumes Judge Haliburton has ever produced.”—Messenger-.

“ We conceive this work to be by far the most valuable and important Judge
Haliburton has ever written. The exhaustless fund of humour—quiet, yet rich
and racy, and at the same time overflowing with the milk of human kindness
—which his writings display on one hand, and the wonderful knowledge of
man’s character, in all its countless varieties, which they exhibit on the other,
have insured for them a high, and honourable, and enduring station in English
literature. It would be difficult, if not impossible, to arise from the perusal of
any of Mr. Haliburton’s performances without having become both wiser and
beiter. His ¢English in America’ is, however, a production of a yet more
exalted order. While teeming with interest, moral and historical, to the general
reader, it may be regarded as equally constituting a philosophical study for the
politician and the statesman. It will be found to dissipate many popular errors,
and to let in a flood of light upon the actual origin, formation, and progress of
the republic of the United States.”—Naval and Military Gazette.

“ Those who wish for an accurate history of the rise of republicanism in
America to its grand development in the United States revolution, will here find
a narrative that is invaluable for its accuracy, its impartiality, its admirable order
in arrangement, and that true philosophy of statesmanship which can attach to
each incident a fitting moral, from which every honest politician can derive
instruction. The work is one equally useful in the double aspect in which it
may be regarded—first, an insight into the causes of past transactions; second,
as a warning to guide mankind amid the many perplexing political questions of
the day. The spirit of impartiality animates every page of this work. 1t is
deserving of a place in every historical library.”—Morning Herald.

“ We believed the author of this work to possess a power of humour and
sarcasm second only to that of Rabelais and Sydney Smith, and a genuine pathos
worthy of Henry Fielding, or Charles Dickens. In his particular line of literature
we believed him to be unrivalled. In the volumes before us he breaks upon a
new, and, according to his method of breaking the subject—untrodden ground.
We hail this book with pleasure; we consider it an honour to Judge Haliburton,
as by it he has proved himself to be a Christian, a scholar, a gentleman, and, in *
the true sense of a mis-used word, a patriot. Mr. Haliburton places before us,
fairly and impartially, the history of English rule in America. The book is not
only a boon to the historic student, it is also filled with reflections such as may
well engage the attention of the legislating statesman. Mr. Haliburton also
shows us the true position of the Canadas, explains the evils of our colonial
system, points out the remedies by which these evils may be counteracted, that
thus the rule of the ¢ English in America’ may be something better than a
history of the blunders, the follies, and the ignorant temerity of colonial
secretaries.”—Irish Quarterly Review.
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SAM SLICK’S NEW COMIC WORK.

In 3 vols. post 8vo. 51-. 6d. bound.

TRAITS OF AMERICAN HUMOUR.

Edited
By teE Avutaor or “SAM SLICK,” &ec.

*“ We have seldom met with & work more rich in fun or more generally
delightful.”—Standard.

“ Those who have relished the racy humour of the ¢ Clockmaker,” will find a
dish of equally ludicrous and amusing Transatlantic wit in the volumes before
us.”’—Herald.

“ A new book by the author of ¢Sam°®Slick’ causes some stir among the
laughter-loving portion of the community; and its appearance at the present
festive season is appropriate. We hold that it would be quite contrary to the
fitness of things for any other hand than that of our old acquaintance, the
facetious Judge Haliburton, to present to us a Christmas dish, and call it ¢ Traite
of American Humour.! But even without the recollection of ¢ Sam Slick’ to
evoke the spirit of fun within us, we should have been forced to yield to the
racy humour of these American * Traits.” Dip where you will into this lottery
of fun, you are sure to draw out a prize.”—Morning Post.

“ The uutravelled European who has not made the acquaintance of Sam
Slick, can have but little knowledge of the manners, customs, humours, eccen-
tricities, and lingos of the countless varieties of inhabitants of North America
who we are accustomed to conglomerate under the general name of Yankees.
Assisted, however, by Sam Slick’s graphic descriptions, literal reports, and racy
pen-and-ink sketches, gentlemen who sit at home at ease, are able to realize with
tolerable accuracy the more remarkable species of this lively family, to com-
prehend their amusing jargon, to take an interest in their peculiarities of person
and speech, and to enter into the spirit of their very characteristic humours.
No man has done more than the facetious Judge Haliburton, through the mouth
of the inimitable ¢ Sam,’ to make the old parent country recognise and appreciate
her queer transatlantic progeny ; and in the volumes before us he seeks to render
the acquaintance more minute and complete. His present collection of comic
stories and laughable traits is a budget of fun full of rich specimens of American
humour.”—G/lobe.

“ The reader will find this work deeply interesting. Yankeeism pourtrayed, in
its raciest aspect, constitutes the contents of these superlatively entertaining
volumes, for which we are indebted to our facetious old friend ¢ Sam Slick.”
The work embraces the most varied topics,—political parties, religious eccen-
tricities, the flights of literature, and the absurdities of pretenders to learning,
all come in for their share of satire; while in other papers we have specimens of
genuine American exaggerations, or graphic pictures of social and domestic life
as it is, more especially in the ruder districts and in the back settlements, or
again sallies of bread humour, exhibiting those characteristics which form in the
country itself the subject of mutual persifflage between the citizens of different
States. The work will have a wide circulation.”—Jokn Bull.
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KHARTOUM,

AND THE BLUE AND WHITE NILES.
By GEORGE MELLY, ESQ.

2 v. post. 8vo., with Map and Illustrations, 21s. bound.

“ Mr. Melly is an animated writer, and a quick observer—his style is buoyant,
lively, and agreeable, and his book is from first to last instructive and enter-
taining.”—Morning Post.

“Independently of the amusement and information which may be derived
from Mr. Melly’s interesting work, the references to the relations which exist
at this time between the Sublime Porte and Egypt are worthy of every conside-
ration which statesmen and public men can bestow upon them.”’—Messenger.

““ We cannot feel otherwise than grateful to the author of these valuable and
useful volumes for having kept so fdithful a journal, and for giving the public
the benefit of his adventures and experience. The manners and customs of
the natives, as well as the natural curiosities, and the relics of antiquity which
the travellers visited, in turns engage the reader’s attention ; and, altogether, the
book is a most entertaining and instructive vade-mecum to the interesting portion
of the East of which it treats.”—Jokn Bull.

SCENES FROM SCRIPTURE.
By tee REV. G. CROLY, LL.D.
Author of “SavaraiEL,” &c., 1 v., 10s. 6d. bound.

PRINCIPAL CONTENTS :—

The Last Day of Jerusalem—Esther—The Third Temptation—The Vision of
God—The Sixth Seal—The Power of Prayer—Belshazzar—Malachi—Balak
and Balaam—Ezekiel—John the Baptist—The Prophecy of Jerusalem—
Elisha in Dothan—Tbe Woe upon Israel—The Judgment Day, &c.

“ Eminent in every mode of literature, Dr. Croly stands, in our judgment, first
among the living poets of Great Britain—the only man of our day entitled by his
power to venture within the sacred circle of religious poets.”—Standard.

“The appearance of a volume of poems from a writer of such high repute as
the author of ¢Salathiel,’ is an event in the history of modern literature. With
a vigour of language in harmony with the subjects he has chosen, Dr. Croly has
presented to us, in a poetic form, some of the most striking and instructive inci-
dents in the sacred volume.”—Messenger.

“This volume will be extensively read and admired. It is one of great
interest, variety, and merit.”’— Pos?.

“This work deserves to be placed in the highest ranks of sacred poetry.”—
Atlas.

“ An admirable addition to the library of religious families.”—Jokn Bull
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LORD PALMERSTON’S OPINIONS
AND POLICY; '
AS MINISTER, DIPLOMATIST, AND STATESMAN,

DURING MORE THAN FORTY YEARS OF PUBLIC LIFE,
WITH A BIOGRAPHICAL AND CRITICAL MEMOIR.

BY GEORGE HENRY FRANCIS, ESQ.,

Author of “ Maxims and Opinions of the Duke of Wellington,” &c.
1 v. 8vo., with Portrait, 12s. bound.

THE LITERATURE AND ROMANCE
OF NORTHERN EUROPE.

BY WILLIAM AND MARY HOWITT.
2 v. post 8vo.

FIVE YEARS IN THE WEST INDIES.

BY C. DAY, ESQ. 2 v., with Illustrations.

HISTORY OF THE

BRITISH CONQUESTS IN INDIA.
BY HORACE ST. JOHN. 2 v.

HISTORY OF CORFU;

AND OF THE REPUBLIC OF THE IONIAN ISLANDS.

BY LIEUT. H. J. W. JERVIS, Royal Artillery.
1 v., with Illustrations.

MEMOIRS OF COLONEL LANDMAN.
WRITTEN BY HIMSELF. 2v. (Just Ready.)
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A NEW HISTORICAL WORK,

By MISS PARDOE,
Author of
“Lours XIV.,,” “Tax City or THE SULTAN,” &c.

(In Preparation.)

A NEW WORK ON CANADA,

By THE LATE LIEUTENANT-CoLONEL Sir R. BoNNYCASTLE.
With considerable Additions, and an Account of Recent Transactions,
By SIR JAMES E. ALEXANDER, K.LS., &c.
2 v., with Maps. (Just Ready.)

NARRATIVE OF
FIVE YEARS’ RESIDENCE AT NEPAUL.

By CAPTAIN THOMAS SMITH,

Late Bengal Native Infantry ; Assistant Political Resident at Nepaul.
2 v. (Just Ready.)

SPAIN AS IT IS.
By G. A. HOSKINS, ESQ.

Author of “ TRAVELS IN ETHIOPIA, AND VISIT TO THE GREAT Oasts,” &ec.
2 v., with Illustrations, 21s. bound.

“To the tourist this work will prove invaluable. It is the most complete and
most interesting portraiture of Spain as it is that has ever come under our
notice.”—Jokn Bull.

‘ Mr. Hoskins is a pleasant companion and a very useful guide. He describes
a route abounding in all the attractions afforded by noble works of art, interest-
ing historical association, and exquisite scenery ; and he does justice to them all.
His narrative is rendered both attractive and valuable by the intrinsic interest of
the subject, and the graphic truthfulness of description which appears in every
page.”— Morning Post.




COLBURN AND CO.’S NEW PUBLICATIONS. 13

Fvm Poks of Firtion, by Bistingnished Priters.

ADAM GRAEME COF MOSSGRAY.

A NEW STORY OF SCOTTISH LIFE.
. By the Author of

¢ PAssAGEs IN THE Lire or Mrs. MARGARET MAITLAND,” “ MERELAND,”
AND “ CaLEB FixLn.” 3v. (Just Ready.,

HEARTS AND ALTARS.
BY ROBERT BELL, ESQ,

Author of “Tae LappEr or Gorp,” &c. 3v.

ADVENTURES OF A BEAUTY.
BY MRS. CROWE,

Author of “Susan Horrey,” “LieaT AND DARENESS,” &c. 3 v.

EMILY HOWARD.
BY MRS. DUNLOP. 3v.

THE HEIR OF ARDENNAN.

A STORY OF DOMESTIC LIFE IN SCOTLAND.
By the Author of “ANNE DysarT.” 3 V.

CLARA HARRINGTON;
A DOMESTIC TALE. 3v.

“ The writer of ¢ Clara Harrington’ possesses thought, fancy, and originality,
in no common degree.”—dtheneum.
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FALKENBURG.

By the Author of “ MiLprep VEmNoON.,” 3 v.

“ A tale of singular and fescinating beauty.” — Brifannia.

“All diu:riminnting readers will be of one accord as to the excellence of
‘ Falkenburg.’ Be it truth or romance, it is a capital story. The characters are
well delineated and cleverly contrasted—the descriptive passages are full of
grace and elegance—the reflective full of strength and earnestness.”’—Morning
Post.

MRS.MATHEWS; OR, FAMILY MYSTERIES.
By MRS. TROLLOPE.
Author of “ FArrer EusTack,” “ THE BarNABYS,” &c. 3 v.

“ A production unique in character, and of singular merit. This interesting
story displays remarkable knowledge of life and motive, and unites with great
variety and fertility in the conception of character, greater freedom, energy,
and minuteness of delineation, than any other of Mrs. Trollope’s novels.”—
Morning Post.

“Those who open the present volumes with the expectation of enjoying
another of those rich treats which Mrs. Trollope’s clever pen periodically provides
for the novel-reading public, will not be disappointed. The author proves the
undiminished vigour of her inventive and descriptive powers.”—JoAn Bull.

CLARE ABBEY.

By the Author of “Tae DiscipLINE oF Lirg,” &c. 2v.

¢ Lady Ponsonby’s ‘Clare Abbey’ is a delightful book, full of powerful and
graceful writing.”— Standard.

4 In this story the talented author of ¢ The Discipline of Life,” has displayed
all that power of painting the passions of the human heart, and the hard strug-
gles between inclination and duty, of which her former work gave such ample
proof. The tale has a fascinating interest, while its lofty moral tendency raises
it above the ordinary level of works of fiction.”—Jokn Bull.

CALEB FIELD.
A TALE OF THE PURITANS.

By the Author of “ Passa@es IN THE LifE or MRS. MARGARET MAITLAND,”
“ MERKLAND,” &c. 1v. .

“ This beautiful production is every way worthy of its author’s reputation in
the very first rank of contemporary writers,”—Standard.

“As a delineator of manners and character, this author has scarcely an equal
among living writers; while for the nobility of her sentiments, she stands all
but alone above them all. ¢Caleb Field’ is a vindication of the Puritans—a
sketch of their character and illustration of their deeds; in a story of moving
interest, deeply exciting, full of novelty, and abounding in scenes of graphic
beauty.”—Sunday Times.
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RAVENSCLIFFE.
By the Author of

“ EmiLia WynpHAM,” “ Two OLp MxN’s Tarxs,” &c. 3 v.

‘< Ravenscliffe contains scenes not surpassed in power and beauty by those
in ‘The Admiral’s Daughter,’ which announced an addition to the phalanx of
English authoresses s0 remarkable as that of ‘ The Two Old Men.” No reader
can bear the heroine company without feeling in some degree the same sense of
powerlessness to cope with the fascinations of a dark destiny which is conveyed
by the stories of Richardson’s ¢Clarissa,” and Scott’s ¢ Lucy Ashton.’ Thisis
praise enough—yet not too much.”—.A¢theneum.

“ A story of remarkable power and beauty.”—Post.

‘“ A picture of an ill-starred marriage, such as Scott has not sarpassed in the
noble ¢ Bride of Lammermoor.’ "’—Ezraminer.

¢ ¢ Ravenscliffe’ is beyond all question a work of genius, and full of power
and originality. Its strength and vigour are extraordinary—the force with
which scene after scene is unfolded, each rising above the other in power and
interest, carries us breathless through the volumes.”— Guardian.

JACOB BENDIXEN, THE JEW,
Bx MARY HOWITT.

From the Danish. 3 v.

‘ This tale has the fascination and the value of & glimpse into a most strange
world. We heartily commend the novel.”—.fAenzum.

“ A very remarkable and delightful book, full of delicate beauty, elegant
playfulness, and deep wisdom. It is a most fascinating tale, fraught with an
important and touching lesson of mutual tolerance.”—Daily News.

“ As interesting as anything of Fredrika Bremer’s.”’—Spectator.

¢ This new work, by Mary Howitt, will be found peculiarly attractive, no less
from the interest of the story itself than from the entire novelty of its characters,
scenes, and incidents. Mrs. Howitt says, in her preface : ¢ At the moment when
we are searching into the social and moral condition of all classes, a faithful
transcript of the life and feelings of the Jews canhot fail of being welcome.
These pages unlock, as it were, that mysterious and sealed book, the heart of
the Jew, and enable us te peruse the history of a human soul, which is as
interesting as it is new—at the same time it makes us familiarly acquainted
with the domestic life, manners, and feelings of a portion of the community
which is, in general, as little known as if it belonged to another hemisphere.””’—
Globe. )
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POPULAR WORKS OF FICTION.

MARIAN WITHERS.
By GERALDINE E. JEWSBURY,
Author of
“ Zoe,” “ The Half Sisters,” &c. 3 v.

“Full of cleverness and originality.”—
Eraminer.

* The best of Miss Jewsbury's novels.”—
Criti

c.
* One of the noblest works of fiction that
has been for some time published in this

The LADY and the PRIEST.

By MRS. MABERLY. 3v.

“The sustained, the ever heightening
interest, with which the story progresses to
the end, and the power with which the
h ters are deli ], together with the
allusions and illustrations applicable to the
mighty conflict of the day between Rome
:ns England, combine to make the fiction of
‘The Lady and the Priest’ one of the most

country."’—Qbserver.

“A work of singular beauty, aiming at a
noble purpose, and affording a vivid and
faithful view of society in the nineteenth
century.”—Sunday Times.

“A clever and brilllant book, full of the
results of varied knowledge of life. The

L sketch ind one of Douglas
Jerrold. The style is admirable for its
ic and p d vigour. Marian
Withers will take & high rank among con-
temporary fictions.”— Weekly News.

CECILE;
OR, THE PERVERT.
By the Author of “Rockingham.” 1 v.

“ We cannot too highly recommend this
remarkable work, It is earnest and elo-
quent, charitable and kindly. The story is
full of strong and genuine interest, The
charm of the book is that it is so lile-like, so
full of home-truth and reulity.”—Morning
CAronicle.

“The author of ‘Cécile’ is a writer to
whom the scenesof high lifein which he finds
the matter of his stories are not mere guess-
work—who puts his own experiences into
the form of fiction.”— Examiner.

THE LIVINGSTONES.

A STORY OF REAL LIFE. 3v.

“This work has a real interest. The pic-
tures of the Scottish homes, in which the
heroine’s youth is past, are excellent.”—
Ezraminer.

*“Great freshness of matter is the cha-
racteristic of this novel. The writer pos-
sesscs a knowledge of society, especially in
Scotland, dramatic power in depicting cha-
racter, and exhibiting scenes with moral
purpose and dly eleg; flecti
Spectator,

RALPH RUTHERFORD.

By the Author of “ The Petrel.” 3v.

“ Adoural Fisher’s interesting nautical
tale of *Ralph Rutherford® is a worthy
member of the Marryat class, tull of ani-
mated scenes, serious and droll, with the
halo of a love story thrown around it.
There are passages and incidents which
Tom Cringle might huve been proud to have
described.”— United Service Gazetie.

q T which, we doubt uot,
will, in addition to the keen enjoymert of
the perusal, do more than hundreds of dry
discussions and platform orations to iinpress
the popular miad with the dangerous cha-
racter of the Popish creed and system.”’—
John Bull.

THE TUTOR’S WARD.
By the Author of
“ Wayfaring Sketches,” “Use and
Abuse,” &c. 2 v.

¢ ¢The Tutor's Ward’ is a masterpiece of
fiction. The plot of the story is charged to
the full withTehxtnordlnuy incidents and

" y e ch A deli )y
with graphic power, the scenes finished
with dramatic effect. and the tale conducted
to its close with sustained iuterest. Rarely
has the power of love over the female heart
been more beautifully pourtrayed than in
this splendid tale.”’—Jokn Bull. .

ARTHUR CONWAY;
OR, SCENES IN THE TROPICS.
By CAPTAIN MILMAN,

Late 33rd Regiment. 3 v.

“A book of very rare merit. As a ro-
mance, replete with striking and affecting
incidents ; as a picture of life in the West
Indies, as a delineation of tropical scenery,
and of the grand and mysterious visitations
of nature, ‘Arthur Conway’ stands unap-
proached by any modern work.” — United
Service Gagette.

“This work is not ouly interesting as a
well-written, lively, exciting work of fiction,
but valuable as a series of sketches of the
civilisation and progress of the West Indies,
embodying the reminiscences of scenery and
character preserved by the author during a
residence in the Caribbee Islands. The
scenes where the Caribs are introduced are
quite original in romance.”—Sunday Times.

ALBAN;
A TALE.

By the Author of ‘ Lady Alice.” 3 v.

“ Written with ungquestionable ability.
The story is exciting, aud the scenes display
considerable skill *—United Service Mag.

*“A remarkable novel, carried out with a
great deal of spirit and effect.”’—Critic.




INTERESTING NEW WORKS

PUBLISHED BY

COLBURN AND €0,

18, GREAT MARLBOROUGH STREET.

. NEW EDITION OF THE LIVES OF THE QUEENS.

Now in course of publication, in Eight Octavo Volumes (comprising from 600 to 700
pages), price 12s. each, elegantly bound,

LIVES

OF THE

QUEENS OF ENGLAND,

BY AGNES STRICKLAND.
A New, B:vued, and Cheaper Edition,
EMBELLISHED WITH PORTRAITS OF EVERY QUEEN.

BEAUTIFULLY ENGRAVED FROM THX MOST AUTHENTIC SOURCES.

IN announcing the new, revised, and atly augmented Edition of
this important and interesting work, whicf;ms been considered unique
in biographical literature, the publishers beg to direct attention to the
following extract from the pregzce :—% A revised edition of the ¢ Lives
of the Queens of England,” embodying the important collections which
have been brought to light since the appearance of earlier impressions,
is now offered to the world, embellished with Portraits of every Queen,
from authentic and properly verified sources. The series, commencing
with the consort of William the Conqueror, occupies that most inte-
resting and important period of our national chronology, from the death
of the last monarch of the Anglo-Saxon line, Edward the Confessor, to
the demise of the last sovereign of the royal house of Stuart, Queen
Anne, and comprises therein thirty queens who have worn the crown-
matrimonial, and four the regal diadem of this realm. We have related
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the parentage of every queen, described her education, traced the influ-
ence of family connexions and national habits on her conduct, both
public and private, and given a concise outline of the domestic, as well
as the general history o? her .times, and its effects on her character,
and we have done so with singleness of heart, unbiassed by selfish
interests or narrow views. Such as they were in life we have endea-
voured to portray them, both in good and ill, without regard to any
other considerations than the development of the facts. Their sayi
their doings, their manners, their costume, will be found faithfully
chronicled in this work, which also includes the most interesting of
their letters. The hope that the ¢ Lives of the Queens of England’
might be as & national work, honourable to the female
character, an genenlll useful to society, has encouraged us to the
completion of the task.

s . OPINIONS OF THE PRESS.

& These volumes have the fascination of romance united to the integrity of history.
Th¢ work is written by a lady of considerable learning, indefatigable industry, and careful
‘pdguent. Al these qualifications for a biographer and an historian she has bronght to
’e,:npmthombjectofhavolnmes, aud from them has resulted a narrative ineresting

gll, and more particalarly interesting to that portion of the community to whom the
? oOF° refined researches of literature afford pleasure and instruction. The whole work
sald be read, and no doubt will be read, by all who are anxious for information. It is a
";d arrangement of facts, derived from authentic sources, exhibiting a combingtion of
;’ £#54t, learning, judgment, and impartiality, not often met with in biographers of
heads."—Times. &
::‘ A remarkable and truly great historical work. In this series of biographies, in which
goevere truth of history takes almost the wildness of romance, it is the singular merit
Q’Jisa Strickland that her research has enabled her to throw new light on many doubtfal
é,;ges, to bring forth fresh facts, and to render every portion of our annals which she
; "~ Aescribed an interesting and valuable study- . Sb; t’:ﬂ givzgi a most valuable contribu-
3 d have no hesitation in rming th,
;f’ 4:: the hmtoz of England, mm'; ot the hi of the oo %v ho:;)t:on(::escan'be
ja' ¢ Lives of ﬂ”Qwaf Engl.l-l'l ""—MM H'erald. .
’;‘ A most valusble and mmmgwork There is Wyno lady of our day who
4 mtedmpenmmbeneﬁmﬂapurposeasmsmcumd. Nor is there any othep
22 _ works Po,mm .fd:;ger or’ ’more enduring interest. Miss Strickland is to our minq
5 grst literary lady o age."—Morning Chronicle.
€, We must pronounce Miss Strickland beyond all comparison the most entertain
. gorian in the English language. She is certainly a woman of powerful and active mind,
’;f,vell as of scrupulous justice and honesty of purpose.”—Morning Post.
¢t Miss Strickland has made a very judicious use of many authentic MS. authorities not
previously collected, and the result is a most interesting addition to our biographical
1ibrary.”—Quarterly Review.
¢ A valuable contribution to historical knowledge. It contains a mass of every kind of
pistorical matter of interest, which industry and research could collect. We have dexived
pruch entertainment and instruction from the work."—.A thenaum. ]
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MEMOIRS OF HORACE WALPOLE
AND HIS CORTEMPORARIES,

INCLUDING NUMEROUS ORIGINAL LETTERS, CHIEFLY FROM STRAWBERRY HILL.

EDITED BY

ELIOT WARBURTON, ESQ.

AUTHOR OF ‘“‘THE CRESCENT AND THE CROSS,” ETC.
2 vols. 8vo, with Portraits, 28s. bound.

Perhaps no name of modern times is productive of so many pleasant
associations as that of “ Horace Walpole,” and certainly no name was ever
more intimately connected with so many different subjects of importance
in connexion with Literature, Art, Fashion, and Politics. The position of
various members of his family connecting Horace Walpole with the Cabi-
net, the Court, and the Legislature—his own intercourse with those cha.
racters who became remarkable for brilliant social and intellectual quali-
ties—and his reputation as aWit, a Scholar, and a Virtuoso, cannot fail, it i.
hoped, to render his Memoirs equally amusing and instructive,

. OPINIONS OF THE PRESS.
0:; Tl'lekbiography before us is in all respects eminently satisfactory.”—Mornip.
onicle.

“ These Memoirs offer a good subject, well treated, and indeed a neces:
addition to the library of every English gentleman. The ¢ Memoirs of Hora o
‘Walpole and his Contemporaries’ nearly completes the chain of mixed person g
political, and literary history, commencing with ¢ Evelyn’ and ¢ Pepys,’ CATT
forward by ¢ Swift’s Journal and Correspondence,” and ending almost in oy
own day with the histories of Mz Macaulay and Lord Mahon. Besides j;
historical value, which is very considerable, it cannot be estimated too highyj
as & book of mere amusement.”—'Standard. ‘

“Two more interesting or entertaining volumes than these ‘Memoirs
Horace Walgole’ may be searched for for a long time before they will be foung
The writer has woven into his narrative a rich fund of contemporary anecdot,
and illustration. Most of the nobles, wits, and literati of the period are judj.
ciously introduced.”—Morning Post. :

« Horace Walpole was the most remarkable man of his time; and posterity
will do him the justice, now that his career is fully elaborated, to place him
in the niche which belongs to him, as one whose influence in the affairs of his
country has been far beyond the average of other men.”—Messenger.

“ This life of Horace Walpole is a very valuable and interesting addition to
the historical library, We should be glad to see evu’arpart of our later history

_illustrated with equal clearness and impartiality.”— Weekly Chronicle.

“Few works of the present day contain more matter fitted for entertainment

and instruction.”—Morning Herald.
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3 COLBURN AND CO’S NEW PUBLICATIONS.

BURKE'S PEERAGE AND BARONETAGE,
ror 1852,

NEW EDITION, REVISED AND CORRECTED THROUGHOUT
FROM THE PERSONAL COMMUNICATIONS OF
THE NOBILITY, &c.

Vith the ARMS (1500 in number) accurately engraved, and incorporated with the Text.
{ow ready, in 1 vol. (comprising as much matter as twenty ordinary volumes), 88s. bound.

The following is a List of the Principal Contents of this Standard Work:—
I. A full and interesting history of each | V. The Spiritual Lords.

rder of the English Nobility, showing its | VL. Foreign Noblemen, subjects by birth
rigin, rise, titles, immunities, privileges, &c. | of the British Crown.
I. A complete Memoir of the Queen and VII. P claimed.

oyal Family, forming a brief genealogical
listory of the Sovereign of this country, and

VIIL. Suroames of Peers and Poeresses,
with Heirs Apparent and Presumptive.

educing the descent of the Plantagenets,
udors, Stuarts, and Gue_}phl, th their
arious ramifications. To this section is
ppended a list of those Peers who inherit
e distinguished honour of Quartering the
oyal Arms of Plantagenet.
IL. An Authentic table of Precedence.

IV. A perfect HISTORY OF ALL THE
KERS AND BARro with the fallest
etails of their ancestors and descendants,

%P&mmy o;'“:;s o'fi'hEldesthons. X
e Three Kingdoms in
order ofe;’mreeedenee. el
XI. Baronets in order of Precedence.
Ire}l(uqd Privy Councillors of England and

XIII. Daughters of Peers married to
Commoners.

XIV. ALL THR ORDERS OF KNIGHT-
HOOD, with every Knight and all the Knights

nd particulars respecting collateral | Bachelors.
ember of each family, and all intermar- | XV. Mottoes translated, with poetical
ages, &c. illustrations.

.

OPINIONS OF THE PRESS.

“ The most complete, the most convenient, and the cheapebt work of the kind ever given
 the public.”—Sun. e

“ The best genealogical and heraldic dictionary of the Peerage and Baronetage, and the
rst authority on all questions affecting the aristocracy.”—Globe.

“For the amazing quantity of personal and family history, admirable arrangement of
tails, and accuracy of information, this genealogical and heraldic dictionary is without a
val. It is now the standard and acknowledged book of reference upon all questions
uching pedigree, and direct or collateral affinity with the titled aristocracy. The lineage
"each distingunished houss is deduced through all the various ramifications. Every
llateral branch, however remotely connected, is introduced; and the alliances are so
refully inserted, as to show, in all instances, the connexion which so intimately exists
tween the titled and untitled aristocracy. We have also much most entertaining
storical matter, and many very curious and interesting family traditions. The work is,
 fact, a complete cyclopsdia of the whole titled classes of the empire, supplying all the
formation that can possibly be desired on the subject.”—Morning Post.




A COMPANION TO THE PEERAGE. ' {

BURKE'S HISTORY OF THE LANDED GENTRY
ror 1852,

A Gienealogical Wictionarp

OF THE WHOLE OF THE UNTITLED ARISTOCRACY OF
ENGLAND, SCOTLAND, AND IRELAND:
Comprising Particulars of 100,000 Individuals connected with them.

In 2 volumes, royal 8vo,
WITH A SEPARATE INDEX, GRATIS,
CONTAINING REFERENCES TO THE NAMES OF EVERY PERSON MENTIONED,

Beautifully printed in double columns, comprising more matter than 30 ordinary
T B eolumes, prics only 21, 26, eleguatly bound,

The Landed Gentry of England are so closely connected with the stirring records of -
eventful history, that some acquaintance with them is a matter of necessity with the leg
lator, the lawyer, the historical student, the speculator in politics, and the curious in te,
graphical and antiquarian lore; and even the very spirit of ordinary curiosity will pron,
to a desire to trace the origin and progress of those families whose influence pervades
towns and villages of our land. This work farnishes such a mass of authentic informag.
in regard to all the principal families in the kingdom as has never before been attempteqy
be brought together. It relates to the untitled families of rank, as the * Peerage o
Baronetage ” does to the titled, and forms, in fact, a peerage of the untitled ari
It embraces the wlhiole of the landed interest, and is indispensable to the library of ev¢
gentleman. The great cost attending the production of this National Work, the first of ;
kind, induces the publisher to hope that the heads of all families recorded in its pages w;
supply themselves with copies.

“ A work of this kind is of a national value. Its utility is not merely umpon.r{, but ji
will exist and be acknowledged as long as the families whose names and genealogies are
recorded in it continue to form an integral portion of the English constitution. As a cor.
rect record of descent, no family should be without it. The untitled aristocracy have ir
this great work as perfect a dictionary of their genea'l’:ﬁic-l history, family connexions, and
heraldic rights, as the peerage and baronetage. It will be an enduring and trustworthy
record.”—Morning Post.

‘ A work in which every gentleman will find a domestic interest, as it contains the
fullest account of every known family in the United Kingdom. It is a dictiom:z. of all
names, families, and their origin, every man’s neighbour and friend, if not of his own
relatives and immediate connexions. It cannot fail to be of the greatest utility to profes-
sional men in their researches respecting the members of different fumilies, heirs to pro.
;rty, &c. Indeed, it will become as necessary as a Directory in every office."—Bels

essenger. -




6 COLBURN AND CO0.’S NEW PUBLICATIONS.

GERMANY;
ITS COURTS AND PEOPLE.

BY THE AUTHOR OF “MILDRED VERNON.”
Second and Cheaper Edition. 2 vols, 8vo, 21a. bound.

This work comprises a complete picture of the various courts and
people of the Continent, as they appear amidst the wreck of the recent
revolutions. The author possessed, through her influential connexions,
peculiar facilities for acquiring exclusive information on the topics treated
of. She succeeded in penetrating into provinces and localities rarely
visited by tourists, and still glowing with the embers of civil war, and fol-
lowed the army of Prussia in Germany, of Russia in Hungary, and of
Radetzky in Italy. Her pages teem with the sayings and doings of almost -
all the illustrious characters, male and female, whom the events of the
last two years have brought into European celebrity, combined with
graphic views of the insurrectionary struggles, sketches of the various
aspects of society, and incidents of personal adventure. To give an idea
of the scope and variety of the contents of the work, it need only be men-
tioned that among the countries visited will be found Prussia, Austria,
Hungary, Bavaris, Saxony, Servia, Styria, the Tyrol, Hanover, Bruns-
wick, Italy, &c. To enumerate all the distinguished personages with
whom the writer had intercourse, and of whom anecdotes are related,
would be impossible; but they include such names as the Emperors of
Austria and Russia, the Kings of Prussia, Hanover, Bavaria, and Wur-
temberg, the Count de Chambord (Henry V.), the Queens of Bavaria ang
Prussis, the ex-Empress of Austria, the Grand Duke of Baden, the Arch-
dukes John, Francis, and Stephen of Austria, Duke Wilhelm of Bruns-
wick, the Prince of Prussia, Prince John of Saxony, the Countess Batthy-
anyi, Madame Kossuth, &c. Among the statesmen, generals, and leading
actors in the revolutionary movements, we meet with Radowitz, Von
Gagern,. Schwarzenberg, Bekk, Esterhazy, the Ban Jellacic, Windisch-
gratz, Radetzky, Welden, Haynau, Wrangel, Pillersdorf, Kossuth, Blum,
Gorgey, Batthyanyi, Pulszky, Klapka, Bem, Dembinski, Hecker, Struve, &c.

, “ An important, yet most amusing work, throwing much and richly-coloured
light on matters with which every one desires to be informed. All the courts
and people of Germany are passed in vivid review before us. The ac-
count of the Austrians, Magyars, and Croats, will be found especially inte-

'g. In many of its lighter passages the work may bear a comparison
ady Mary Wortley Montagu’s Letters.”—Morning Chronicle.
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NOW COMPLETE, IN FIVE VOLUMES, POST OCTAVO,

WITH PORTRAITS, &0., HANDSOMELY BOUND, PRICE 85s.,

PEPYS DIARY

CORRESPONDENCE,

ILLUSTRATIVE OF THE REIGNS OF CHARLES II. AND JAMES II

EDITED BY LORD BRAYBROOKE.

This Edition contains ALL TEE PASSAQES BESTORED FROM THE ORIGINA
MANUSCRIPT, and all the Additional Notes.

CRITICAL OPINIONS.
* N

EDINBURGH REVIEW.

“We unhesitatingly eharacterise this journal as the most remarkable predustion
e kind whieh has ever Deen given to the warld- Pepys paints the Court, the Mo
narchs, and the times, in more vivid colours than any one else. His Diary makes u
comprehend the great historical events of the age, and the people who bore a part i
thom, and gives us more clear glimpses into the trwe English life of the times than al
the ether memerials of them that have come down te:ourown.”

. ATYHENEUM. -

- %The best book of its kind in the English language. The new matter is extremel;
ewrious, and occasionally fax more characteristic and entertaining thsn the eld. Th
writer is seen in a clearer light, and the reader is taken into his inmost soul. ‘Pepys
Diary’ is the ablest picture of the age in which the writer lived, and a work of standare
importanee in English Hierature.”

QUARTERLY REVIEW.

“*Pepys’ Diary’ throws a distinct and vivid light over the picture of England anc
its government during the period succeeding the Restoration. If, quitting the broa«
patk of history, we look for minute information concerning aneient manners and eustoms
the progress of arts and sciences, and the various branches of antiguity, we have neve
seen a mine so rich as these volumes. The variety of Pepys’ tastes and pursuits le
him into almost every department of life. He was a man of business, a man of informa
tion, a man of whim, and, to a certain degree, a man of pleasure. He was a statesman
8 bel-esprit,a virtuoso, and & eemnoisseur. His ouriosity roade him an wnwearied, a
well as an universal, learner, and whatever he saw found its way into his tables.”
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[HE LIFE AND REIGN OF CHARLES I

By I. DISRAELL

A NEW EDITION. REVISED BY THE AUTHOR, AND EDITED
BY HIS SON, B. DISRAELI, M.P.

2 vols., 8vo, uniform with the “ Curiosities of Literature,” 28s. bound.

OPINIONS OF THE PRESS.

% By far the most important work on the important age of Charles L that
modern times have produced.”—Quarterly Review.

¢ Mr. Disraeli has conceived that the republication of his father’s ¢ Commen-
laries on the Life and Reign of Charles 1.’ is peculiarly well timed at the present
moment ; and he indicates the well-known chapters on the Genius of the Papacy,
and the critical relations of Protestant sovereigns with Roman Catholic sub-
ects, as reflecting, mirror-like, ¢ the events, thoughts, passions, and perplexities
of the present agitatedeepoch.” In particalar, he observes, that the stories of
conversions to the Romish faith, then rife, seem like narratives of the present
hour, and that the reader is almost tempted to substitute the names of his
personal acquaintances for those of the courtiers of Charles. No apology was
needed for reintroducing to the world so instructive and original a work as that
of Isaac Disraeli.”— Times. ) .

« At the end of 250 years, Rome and England are engaged in a controversy
having the same object as that in which they were committed at the commence-
ment of the seventeenth century; and no where will the reader find the cir-
cumstances of that controversy, its aims, the passions which it evoked, the in-
struments which it employed, and its results, better described than in this ex-
cellent book.”—Standard.

¢“The position attained by the late Mr. Disraeli’s admirable and learned com-
mentaries on the great events of the Revolution, and the times that led to it,
would at any period have warranted its republication. To those, however, to
whom the bearing of its remarks, and the effect of the author’s researches are
known on the religious question of that day, their apt and effective bearing on
the most vital topic of our present religio-political existence, will give the reap-
pearance of the work an additional value.”—Britannia.

“The history of Charles I. required a Tacitus, and, in our opinion, this work
ought to have that standard character.”— Gentleman’s Magazine.

.

A
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LIVES OF THE PRINCESSES OF ENGLAND

By MRS EVERETT GREEN,
EDITOR OF THE “LETTERS OF ROYAL AND ILLUSTRIOUS LADIES.”
8 vols., post 8vo, with Illustrations, 10s. 6d. each, bound.

OPINIONS OF THE PRESS.

“ A most agreeable book, forming a meet companion for the work of Miss Strickland, t
which, indeed, it is an indispensable addition. The authoress, already favourably know:
to the learned world by her excellent collection of ¢ Letters of Royal and Illustrions Ladies
has executed her task with great skill and fidelity. Every page displays careful researc!
and accuracy. There is a gracefal combination of sound, historical erudition, with an ai
of romance and adventure that is highly pleasing, and renders the work at once an agreeabl
companion of the bondoir, and a valuable addition to the historical library. Mrs. Gree
has entered aupon an untrodden path, and gives to her biographies an air of freshness an
novelty very alluring. The first two volumes (including the Lives of twenty-five Princesses
carry us from the daughters of the Conqueror to the family of Edward L—a highly inte
resting period, replete with curious illustrations of the genius and manners of the Middl
Ages. Such works, from the truthfulness of their spirit, farnish a more lively picture o
the times than even the graphic, though delusive, pencil of Scott apd James,"—Britannia

¢ The vast utility of the task undertaken by the gifted author of this interesting bool
<an ouly be equalled by the skill, ingenuity, and research displayed in its accomplishment
The field Mrs. Green has selected is an untrodden one. Mrs. Green, on giving to the worls
awork which will enable us to arrive at a correct idea of the private histories and persona
characters of the royal ladies of England, bas done sufficient to entitle her to the respec
and gratitude of the country. The labour of her task was exceedingly great, involvin
researches, not only into English records and chronicles, but into those of almost ever;
civilised country in Europe. The style of Mrs. Green is admirable. She has a fine per-
ception of character and manners, a penetrating spirit of observation, and singular exactnes;
of judgment. The memoirs are richly franght with the spirit of romantic adventure.”—
Morning Post. .

# This work is a worthy companion to Miss Strickland’s admirable ¢Queens o
England.” In one respect the subject-matter of these volumes is more interesting, becanst
it is more diversified than that of the ¢ Queens of England.’ That celebrated work, althcugk
its heroines were, for the most part, foreign Princesses, related almost entirely to the his.
tory of this country. The Princesses of England, on the contrary, are themselves English
but their lives are nearly all connected with foreign nations. Their biographies, conse-
quently, afford us a glimpse of the manners and customs of the chief European
kingdoms, a circumstance which not only gives to the work the charm of variety, bat
which is likely to render it peculiarly useful to the general reader, as it links together by
association the contemporaneous history of varicus nations. The histories are related
with an earnest simplicity and copious explicitness. The reader is informed without
being wearied, and alternately enlivened by some spirited description, or touched by
some pathetic or tender episode. We cordially commend Mrs. Everett Green’s production
to general attention; it is (necessarily) as useful as history, and fully as entertaining as
romance.”—Sun.
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MADAME PULSZKY'S MEMOIRS.

Comprising Full and Interesting Details of
THE LATE EVENTS IN HUNGARY.

With an Historical Introduction by FRANCIS8 PULSZKY, Late Under-
Secretary of State to Ferdinand, Emperor of Austria and
King of Hungary.

2 vols, post 8vo, 21s. bound.

OPINIOiQ’S OF THE PRESS.

“ The nationality of the people, their martial prowess, and present unhappy fate, have
invested Hungary with the interest of a second Poland, and Western Europe must
be naturally desirous to learn something of their tivil and social life. These volumes are
the joint production of M. and Madame Pulssky. While the latter records her impres-
sions and recollections of Hungarian life, we have to thank M. Pulseky for a very able
summary of the history of Hungary, from the days of Arpad to the reign of Ferdinand
the First, and the reform movement—a history which abounds in interesting incidents
and useful lessons for the statesman and the philosophic historian. Madame Pulseky’s
narrative of her wanderings and dangers is agreeably diversified with sketches and anec-
dotes from Magyar life, as well as with ancient legends from Hungarian history and
modern passages in the late war of independence. It cannot fail to excite an interest in
all classes of readers—in those who open a book only for amusement, as well as in those
who look for something more enduring.”— Edinburgh Review.

“We need hardly inform our readers that the authoress of this work is the accomplished
wife of the gentleman who was originally aoccredited to the English cabinet by the
provisional government of Hungary. The private interest attaching to the recital of
events which have become so famous would insure s wide popularity for Madame Pulszky’s
book. But we should very much under-estimate its value if we 8o limited. our praise.
The irs, indeed, tain sketches of social life which are worthy of a place by the
side of Madame de Staél de Launay and Madame Campan. But they are also rich
in political and topographical information of the first character. Madame Pulseky was
in the habit of direct intercourse with the foremost and most distingnished of the
Hungarian generals and statesmen, and has given a complete summary of the political
events in Hungary, from the arrival of the Hungarian deputation in 1848, to the treason
of General Gorgey on the 13th of August,1849. M. Pulszky has also prefixed a valuable
introduction, which gives the most complete history of Hungary that has ever issued from
the English press.”— Globe.

“ With all the charms of romance, these volumes possess the graver interest of his-
tory. Full of personal aneodotes, historical reminiscences, and legendary associations;
teeming with interesting adventures, rich in social illustration and topographical
description, the memoirs present to all classes of readers an attraction quite indepen-
dent of the recent important events, of which they give so clear and connected a narra~
tive.”—Morning Post.

““In this most interesting book we have revealed in the characteristic memoirs of an
eye-witness the whole story of Hungary and its revolution. The intrigues of Latour.
with Jellachich, the treachery of the court, the part taken by Kossuth and other
eminent characters, the Hungarian deputation to the Emperor, and the final breach
between Hungary and Austria, are told as forcibly as simply.”—Daily News.

“ It is impossible that_ the great Hungarian struggle for freedom can ever find a histo-
rian more honest in point of narrative, more sincere in conviction, or more anxious to
do full justice to the truth than Madame Pulszky.”— Observer.
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DIARY AND CORRESPONDENCE

oFr

JOHN EVELYN, F.R.S,
Author of ¢ Sylvs,” &c.

A NEW EDITION, REVISED AND ENLARGED, WITH
NUMEROUS ADDITIONAL NOTES.

UNIFORM WITH THE NEW EDITION OF PEPYS' DIARY.
Iu 4 vols., post 8vo, price 10s. 6d. each, with Illustrations.

N.B.—The First Two Volumes, comprising ¢ The Diary,” are now ready.

The Diary and Correspondence of John Evelyn has long been regarded as ar
invaluable record of opinions and events, as well as the most interesting expo
sition we possess of the manners, taste, learning, and religion of this country
during the latter half of the seventeenth century. The Diary comprises obser.
vations on the politics, literature, and ecience of his age, during his travels ir
France and Italy; his residence in England towards the latter part of the
Protectorate, and his connexion with the Courts of Charles II. and the twe
subsequent reigns, interspersed with a vast number of original anecdotes of the
most celebrated persons of that period. To the Diary is subjoined the Cor
respondence of Evelyn with many of his distinguished contemporaries; als,
Original Letters from Sir Edward Nicholas, private secretary to King Charles
during some important periods of that reign, with the King’s answers; an,
numerous letters from Sir Edward Hyde (Lord Clarendon) to Sir Edway
Nicholas, and to Sir Richard Brown, Ambassador to France, during the exy
of the British Court.

A New Ldition of this interesting work having been long demanded, )
greatest pains have been taken to render it as complete as possible, bya Chre g
re-examination of the original Manuscript, and by illustrating it with sy
annotations as will make the reader more conversant with the numerous 0y
jects referred to by the Diarist. |

It has been justly observed that as long as Virtue and Science hold thg,
abode in this island, the memory of Evelyn will be held in the utmost veney. ;
tion. Indeed, no ¢ of fashion, no alteration of taste, no revolution
science, have impaired, or can impair, his celebrity. The youth who look,
forward to an inheritance which he is under no temptation to increase, will q
well to bear the example of Evelyn in his mind, as containing nothing but wha;
is imitable, and nothing but what is good. All persons, indeed, m{ flnd i
his character something for imitation, but for an English gentleman he is the
perfect model.”— Quarterly Review.




2 COLBURN AND CO.'8 NEW PUBLICATIONS,

BURKE'S DICTIONARY OF THE
. XTINCT, DORMANT, & ABEYANT PEERAGES

OF ENCLAND, SCOTLAND, AND IRELAND.
Beautifully printed, in 1 vol. 8vo, containing 800 double-column pages, 21s. bound.

This work, formed on a plan precisely
[ the and

ration,
emal;‘:‘dorn to existin
obility, and it will in

similar to that of Mr. Burke’s
ises those s

tinct dignity i creation. It should be i noticed, that this new work
xtinct dignity in a new particularly omas o

ppertains nearly as much to extant as to extinct persons of

ignities pass away, it rarely occurs that whole families do.

CONTENTS.

 Peerages of England extinct by fuilure of
issue, attainder, phabetically, ac-
cording to Surnames.
an vested probably in
in:’ heirs,

. Extinct and Abeyant Peerages of Eng-
land, according to titles.

, Charters of Freedom—Magna Charta—
Charter of Forests.

, Roll of Battel Abbey.

6. Peerages of Ireland, extinct by failure of
issue, attainder, &e., dylglheﬁally,
according to Surnames.

7. Baronies by Writ—Ireiand—in abey~

ance.
8. Peerages of Ireland, extinct and -
ant,g:lzhabeticdl; accordin wm
Peerages of , extinct by failure
of issue, attainder, &c., alphabetically,

10. Extget, Eovrages. of Bsotland
. Extinct Peerages of alpha-
betically, according to Titles. ' pha

-

MEMOIRS OF SCIPIO DE RICCI,
LATE BISHOP OF PISTOIA AND PRATO;
REFORMER OF CATHOLICISM IN TUSCANY.
Cheaper Edition, 2 vols, 8vo, 12s. bound. .
The leading feature of this important work is its application to _the great question now

 issne between our Protestant and Catholic fellow-subj

It contains a com

posé of the Romish Church Establishment during the eighteenth century, and of the
buses of the Jesuits throughount hﬂ;; greater part of Europe. Many particulars of the
t to light.

08t thrilling kind are brough

MADAME CAMPAN'S M.EMOIRS
OF THE COURT OF MARIE ANTOINETTE.

Cheaper Edition, 2 vols. 8vo, with Portraits, price only 12s.—~The same in French,

! We have seldom perused so entertaining a work. It is as a mirror of the most splen-
id Court in Europe, at a time when the monarchy had not been shorn of any of its beams,

nat it is particularly worthy of attention.”—
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ANECDOTES OF THE ARISTOCRACY,

AND

EPISODES IN ANCESTRAL STORY.

By J. BERNARD BURKE, Esq.,
Anthor of ¢ The History of the Landed Gentry,” * The Peerage and Baronetage,” &e.
Secoxp Axp CueAPER EDITION, 2 VOls., post 8vo, 21s. bound.

The memoirs of our great families are replete with details of the most
striking and romantic interest, throwing light on the occurrences of public
as well as domestic life, and elucidating the causes of many important
national events. How little of the personal history of the Aristocracy is
generally known, and m how full of amusement is the subject! Almost
every eminent family some event connected with its rise or great-
ness, some curious tradition interwoven. with its annals, or some calami
casting a gloom over the brilliancy of its achievements, which cannot fail
to attract the attention of that sphere of society to which this work more
particularly refers, and must equally interest the general reader, with
whom, in this country, the records of the higher classes have always pos-
sessed a peculiar attraction. The anecdotes of the Aristocracy here re-
corded go far to show that there are more marvels in real life than in the
ereations of fiction. Let the reader seek romance in whatever book, and
at whatever period he may, yet nought will he find to surpass the unex-

aggerated reality here unfolded,

¢ Mr. Burke has here given us the most curious incidents, the most stirring tales, and
the most remarkable circumstances connected with the histories, s:bhca:’(‘ld]lmute,ofonr
noble houses and aristocratic families, and has put them into a shape which will preserve
them in the library, and render them the favourite study of those who are interested in
the romance of real life, These stories, with all the reality of established fact, read with
as much spirit as the tales of Boceacio, mdmufnllofstnngomst-terforreﬁecﬁonmd
amazement.”— Britannia.

“ We cannot estimate too highly the interest of Mr. Burke's entertaining and instructive

work. Forthecurionumtnreofthedehﬂs,tbeumord:m?' anecdotes related, the
strange scenes described, it would be difficult to find a parallel for it. Itwillberea’dby
every one.”—Sunday Times.

ROMANTIC RECORDS OF DISTINGUISHED
FAMILIES.

Being the Second Series of “ Anecdotes of the Aristocracy.”
By J. B. BURKE, Esq.
2 vols., post 8vo, 21s. bound.

“ From the copious materials afforded by the history of the English Aristocracy, Mr.
Burke has made another and a most happy selection, :gdinga second wing to hus interest-
ing picture-gallery. Some of the most striking incidents on record in the annals of high
and noble families are here presented to view.”—Jokn Bull.




-
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HISTORIC SCENES. -

By AGNES STRICKLAND.

Author of ¢ Lives of the Queens of England,” &c. 1 vol., post 8vo, elegantly
bound, with Portrait of the Author, 10s. 6d. » Copmy

¢ This attractive volume is replete with interest. Like Mias Strickland's former works,
it will be found, we doubt not, in the hands of youthful branches of a family, as well as
mthoseofthmparenu to all and each of whom it cannot fail to be alike amusing and
instructive.”—Brilannia.

“This delightful book will speedily become a ing favounte These deeply in-
teruungeompnuumnboundmdelmtondl:hgu sentiment, glowing flights of
magination and the utmost poetic beauty. ”—chkly

LETTERS OF ROYAL AND ILLUSTRIOUS LADIES
OF GREAT BRITAIN,
ILLUSTRATIVE OF THE HISTORY_OF ENGLAND.

Now first published frem the Originals, with Introductory Notices.

By MARY ANN EVERETT GREEN,
Anthor of ¢ Lives of the Princesses of England.”
Cheaper Edition, 3 vols., with Facsimile Autographs, &c., 15s. bound.

GENERAL PEPES NARRATIVE
OF THE WAR IN ITALY,

FROM 1847 to 1850; INCLUDING THE SIEGE OF VENICE.

Now first published from the original Italian Manuscript.
£ vols., post 8vo, 21s. bound.

b “ hﬁnnd features of the recent Italian movement in favour of a national existence -
ave

no other such authentic portraiture as these volumes convey. The State

documents and letters which the work contains make it indispensable to the historian
of these times. The whole panorama of the Revolution is here ne over—the reform
movement begi nmng at Rome—the agitation caused thereby ?lorenoo
thence spreading to Sicily, Piedmont, and Austrian Ihl,y—-thot i
tude of t 'I)Je Court of Vienna—the spmtod revolt of the Sicilians—the lncreased tyranny of
generals in Lombardy—the crash of the Parisian Revolution—the rise of the
Bopu]ace of Mﬂan 8t Raderzky, the decla.rahon of Charles Albert, and advance of the

ardinian trooj e battle of the exultation of teelm%in Rome and Florence—
the flight of the Gn.nd Duke of —the revolution in Naples—the treachery of
Pope and K.mg-th dreadful massacre in Naples—the disasters of Charles Albert—the

bombardment of Brescia—the glonous defence of Venice—the flight of the Pope from
Rome—the arrival of ¥ ien of the Republic from the Capitol—
the invasion of the Roman States by the armies of Spain, Austria, France, and Naplesa—
the fall of Venice and of Rome—and the whole chain of events down to the Pontiff’s
return.*—Atheneum.

“We predict thst postenty will aceept General Pepe as the historian of the great
%it:}li.gns 'd f the ry. His work is worthy of all commenda-

T




HISTORY AND BIOGRAPHY. 15

THE

REV. R. MILMAN'S LIFE OF TASSO.
2 vols., post 8vo, 21s. bound.

“Mr. Milman’s book has considerable merit. He bas evidently, in his interesting
biography of Tasso, undertaken a labour of love. Bisd:%mcchubeengnat,huma-
terials are copious md well-arranged, and his sketches of the Poet’s contemporaries form
agreeable episodes in the narrative of Tasso's works and woes.’ Review.

¢t The present wark, from the tonching interest of its subject, is likely to be extensively
me;r_Ammﬂ'mb ph good one. The work will find a place

¢ Mr. ’s biography is a vel one. e w a in every
liby — Britannia. v P

rary.”
¢ A most valuable addition to our literary treasures—fraught with deep and thrilling
interest.”—2MMorning Post.

¢« Mr. Milman’s Memoir of Tasso is 8 work of considerable interest; en fally into

%::Irrﬁmhrs of the great poet’s life, and giving a general review n& his wor! "--Jolm

MEMOIRS AND CORRESPONDENCE OF
SIR ROBERT MURRAY KEITH, K.B.,

Minister Plenipotentiary at the Courts of Dresden, Copenhagen, and Vienna,
JSrom 1769 to 1793 ; with Biographical Memoirs of

QUEEN CAROLINE MATILDA, SISTER OF GEORGE IIL
EDITED BY MRS. GILLESPIE SMYTH.
2 vols., post 8vo, with Portraits, 21s. bound.

Sir Robert Murray Keith, it will be recollected, was one of the ablest diplomatists of
the last century, and held the post of Ambassador at the Court of Copenhagen, when
Caroline Matilds, Queen of Denmark, the unfartunate sister of George III., was involved in
the conspiracy of Struensee, and was only saved from the severest punishment her vindic-
tive enemy the Queen-Mother could inflict, by the spirited interposition of the British
Ambassador. Sir Robert Keith also for a long period represented his Sovereign at the
Courts of Dresden and Vienna; and his papers, edited by a member of his family, throw
considerable light on the diplomatic history of the reign of George III., besides conveying
many curious particulars of the great men and events of the period. Among the variety of
interesting documents comprised in these volumes, will be found—Letters from Frederick,
King of Prussia; Caroline Matilda, Queen of Denmark; Princes Ferdinand of Brunswick,
Kannitz, and. Cmrwnsh the Dukes of Cumberland, York, Queensbury, Montagu, and
Newcastle; Lords Stormont, St. Asaph, Heathfield, Hardwicke, Darlington, Auckland,
Apsley, Barrington, Stair; Counts Bentinck and Rosenberg; Baron Trenck; Field-Mar-
shals Conway and Keith; Sirs Walter Scott, Joseph Yorke, Nathaniel Wraxall, John
Sebright; Dr. Bobertson,Mr Pitt, Howard, Mrs. Piozzi, Mrs. Montagu, &c., &e.

WA large portwn of this important and highly interesting work consists of letters, that
we venture to say will bear a comparison for sterli 12§ wit, lively humour, entertaining gossip,

iquant anecdotes, and brilliant vyxctnres socxa] life, in itg highest phases, both at
ome and abroad, with those of Horace Walpole himself. — Court Journal.
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CAPTAIN CRAWFORD’S REMINISCENCES

OF ADMIRALS SIR E. OWEN, SIR B. HALLOWELL CAREW,
AND OTHER DISTINGUISHED COMMANDERS.

2 vols., post 8vo, with Portraits, 21s. bound.

¢ A work which cannot fail of bein })opnh.rm Eurﬁmofmr.u—prtmh,mdof
being md with de%ht all who fx t hand of our country—its

Navy.'—Pi

-

REVELATIONS OF PRINCE TALLEYRAND.
By M. COLMACHE,
Second Ediion, 1 volame, ;ﬁ'ﬁmﬁmmm

¢ A more interesting work has not issued from the press for many years. Itxsmtmth
ncompleteBomellsbtchofthegreutestdlplmmMofthoage.—-Lday

Now ready, VoLuae XI.,, price 7s., of

M. A, THIERS HISTORY OF FRANCE,

FROM THE PERIOD OF THE CONSULATE IN 1800,
TO THE BATTLE OF WATERLOO.

A SEQUEL TO HIS HISTORY OF THE FRENCH REVOLUTION.

Having filled at different times the high offices of Minister of the Interior, of F

f F Affairs, and President of the Council, M. Thiers has en; Joml

he of every other biographer of Napoleon for procuring, exclusxve md
wuthentic sources, the choicest materials for his present work.” As guardian to the
rchives of the state, he had access to diplomatic pag and ot.her documents of the
righest importance, hitherto known only to a privileged blication of which
annot fail to produee a t sensation. From private sources, M jers, it appears, has
lso derived much valuable information. Many interesting memoirs, diaries, and letters,
ll hitherto unpublished, and most of them destmed for political reasons to remain so,
1ave been placed at his dis wh:le all the leading characters of the empire, who were
live when the author un ertook present history, have sn]ephed him with a mass of
ncidents and anecdotes which have never before appea.red at, and the accuracy and
value of which may be inferred from the fact of these g been themselves oye-
witnesses of, or actors in, the great events of thepenor‘m

*«* To prevent disappointment, the public are requested $o be Jar in
srders for Comw Fs Avmomsnbp"}msmr;qon U particu! giving their
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HISTORY OF THE HOUSE OF COMMONS;

FROM THE CONVENTION PARLIAMENT OF 1688-9, TO THE PASSING OF
THE REFORM BILL IN 1882,
By WM. CHARLES TOWNSEND, ESQ., M.A,,
Reeorder of Macclesfleld. 8 vols. 8vo, 12s. bound.

¢ We have here a collection of biographical notices of all the Speakers who have presi
during the hundred and forty-four years above defined, and of several Members of Parlia-
ment the most distinguished in that period. Much useful and curious information is scat-
tered throughout the volumes.”—Quasterly Reviet.

DIARY AND MEMOIRS OF SOPHIA DOROTHEA,

CONSORT OF GEORGE I

Now first published from the Originals.
Cheaper Edition, 21:?13., 8vo, with Portrait, 12s. bound.

« A work ubonndm& in the romance of real life.”—j{eu:ﬁm-

¢ A book of marv: revelations, establishing beyond doubt the-perfect innocence
of the beautiful, highly-gifted, and inhumanly-treated Sophia Dorothea.”—Naval and
Military Gazette.

LETTERS OF MARY QUEEN OF SCOTS.

Illustrative of Her Personal History.
Edited, with an Historical Introduction and Notes,
By AGNES STRICKLAND.
Cheaper Edition, with numerous Additions, uniform with Miss Strickland’s ¢ Lives of the
Queens of England.” 2 vols., post 8vo, with Portrait, &c., 12s. boynd.
¢ The best collection of authentic memorials relative to the Queen of Scots that has
ever appeared.”—Morning Chronicle. :

MEMOIRS OF MADEMOISELLE DE MONTPENSIER.

Written by HERSELF. 8 vols., post 8vo, with Portrait.

¢ One of the most delightful and deeply-interesting works we have read for & long
time."”— Weekly Obmclt.g Ry

LADY BLESSINGTON'S JOURNAL
OF HER CONVERSATIONS WITH LORD BYRON.
Cheaper Edition, in 8vo, embellished with Portraits of Lady Blessington and Lord Byron,
price only 7s. bound. : .
¢ The best thing that has been written on Lord Byron.”—Spectator.
¢¢ Universally acknowledged to be delightful.”— A thenzum.
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NARRATIVE OF A TWO YEARS'
RESIDENCE AT NINEVEH;

AND
TRAVELS 1xn MESOPOTAMIA, ASSYRIA, axp SYRIA,

WITH REMARKS ON THE CHALDEANS, NESTORIANS, YEZIDEES, &c.
By the Rev. J. P. FLETCHER. Two vals, post 8vo, 2Is. bound.

These Travels embrace not only Nineveh and its antiquities, but various new
and interesting particulars respecting the Yezidees, the Nestorians, and Orien-
tal Christians, as well as notices of the country between Mosul and Aleppo,
which has been explored by few European travellers. The intimate relations
with the natives of the eountry entared into by Mr. Fletcher, who resided some
years at Mosul, during his inguiries into the condition of the Oriental Churches,
have furnished him with a vast fand of aneedote and illusization. The work
also comprises disquisitions on the ancient cities of Mesopotamia, and an the
guccessive empires established between the Tigris and Euphrates, with rensarks
on the hypothesis advocated by Major Rawlinson as regards the esrly Assyzian
kings.

OPINIONS OF THE PRESS.

“A work of t merit—the remarin of » %W and acute observer.
The work is not less woe table as a book of travel t! it is valuable as an auxiliary
to the archweclogy ef oly Soripturea”—Stendord.

“ At & time when the mm of Mr. Layard have called public attention
to the cradle of Asiatic notes of a two yurs’ residence on the mighty
of Nineveh, and of excursions into the remotest of Asayris, from tbe
of another traveller, camnot fail to excite more than interest. M. Fletcher,

ell versed ih the queshons connected with the Eﬁgmphy of Bcnptnm and with the his-
mry and position of the different Churches his okeervations oun the
countries which he visi not as an o ve!hr h]ichnplﬁknowl«ign
, here and there, but as an rienced udent who knows beforehand upon what
ints e is to direct his inquiries. volumes form an instructive and ble pen-
\3 to r srd’s more exclumve y an &duaﬁm researches. The er will meet
with much 2 information which he would look for in vain elsewhere.”—Jolin Bull.

“ A book vhiah lets us meore into the secret of the habits and idess of the nadives
of Eastern Asia, more es| of the Christian population, than work we could
point out. Mr. Fletcher fresh and valuable information from that new centre of

antiquarian research. He the rare good fortune to be ut at the first disco-
veries of M. Botta; and he is not without claims to be 23 a diseorerer himself.
But his disposition and his opportunities make him a better describer of the living than
of the dead. The circle ofis inquiries w: no means confined to Nineveh, but ex-
tended to the whole Christian po%u]aﬁon of Asiatic Turkey, of whose habits, ideas,
observances, and general condition e ves a minute, interes in, , and, we are oonvinced,
authentic acco "Fhe eondition of the Eastern Churehes is excifing much curiosity at
present, a.nd his detailed description of them will be most mterestulg to the rehgxous
world. extracts will t.ly show what varied, interesting, and useful matter
these volumes contain.”—Daily Ne
te“ Two voh}mga ’gboundmg in lxvely and graphio sketches of scenes visited and of charae-

“There is & t deal of o inal thesis and much grahf ing information in

these volumes. ﬁea ng: hyomerver, and a well- h’ﬁegrmm His work

deserves to %v puhr a.nd cannot fmto incrense ourknowledge of the countries of which
it treats,”—. Magazine.
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—

DIARY OF A LADY'S TRAVELS

IN NORTHERN, AFRICA.
2 %ols., post 8vo, 21s. bound.

# These exceedingly interesting volumes contain a very lively and hic narrative of
the author’s experience amongst the curionsl; mixed lation of mry, with many
important facts, and much useful intelligence.”— W Chronicle.

“These volumes of a very clever and observant are full of entertaining matter,
amusing anecdotes, and life-like sketches of the places visited.”—Morning He

NARRATIVE OF
AN OVERLAND JOURNEY ROUND THE WORLD.

By SIR GEORGE SIMPSON,
Governor-in-Chief of the Hudson’s Bay Company's Territories in North America.
- 2 vols., 8w, with Map, &c., 81s. 6d. bound.

¢ A ynere valnable or instructive work, or ome more full of perilous adventure and
heroic enterprise, we have never met with.”—Joks Bull.
¢ It deserves to be a standard work in all libraries, and it will become so0.”—Messenger-.

MR. ROSS' YACHT VOYAGE

TO DENMARK, NORWAY, AND SWEDEN,
IN LORD RODNEY’S CUTTER “THE IRIS.”
Seeond Edition, 1 vol., 6s. bound.
¢ There is not a sgoning man in the country who could peruse these volumes without

derivhﬁ a_considerable amount of pleasure and profit from their pages. No one should
think of visiting Norway, Denmark, or Sweden, without consulting them.”—.

FIVE YEARS IN KAFFIRLAND:

WITH SKETCHES OF THE LATE WAR IN THAT COUNTRY.
" By Mrs. HARRIET WARD (Wife of Captain Ward, 91st. Regt.)
Second Edition, 2 vols., post 8vo, with Portraits, &c., 21s. bound.

THE WANDERER IN ITALY,

SWITZERLAND, FRANCE, AND SPAIN.
By T. ADOLPHUS TROLLOPE, Esq. 1 vol, 6s. bound.

PrIxcipAL CoNTENTS.— Venice—Rome— Florence—Zurich—Lucerne— Berne—Inter-
laken— Certaldo— Arles — Beziers— Toulouse— Pau— Orthez-+8t. Sebastian —Azpeitia—
Saragossa—Jaca—Panticosa —Bayonne, &c.

¢ A delightful table-book for seaside or fireside—for any place where there are cul-
tivmtohd tastes. The velume is a gallery of pleasant pictures far more than a guide-book.”
— Athencum. .
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LORD LINDSAY'S LETTERS ON THE HOLY LAND.

Fourta Eprriox, Revised and Corrected, 1 gol., post 8vo, 6s. bound.
¢ Lord Lindsay has felt and recorded what he saw with the wisdom of a philosopher, and
the faith of an enlightened Christian."—Quarterly Review.

THE CRESCENT AND THE CROSS;

OR,
ROMANCE AND REALITIES OF EASTERN TRAVEL.
By ELIOT WARBURTON, Esq.
E1GHTH AND CHEAPER EDITION, 1 Vol With numerous Mlustrations, 10s. 6d. bound.

¢ Independently of its value as an original narrative, and its useful and interesting in-
formation, this work is remarkable for the colouring power and play of fancy with which
its de.cnphons are enlivened. Among its greatest and moat lasting charms is its reverent
and serious spirit.”—Quarterly Review.

“ We could not recommend a better book as a travelling companion.”—United Ser-vice
Magaszine.

"HOCHELA G A;

OR,
ENGLAND IN THE NEW WORLD.
Edited by ELIOT WARBURTON, Esq.,
Author of ¢ The Crescent and the Cross.”
FourTH AND CHEAPER EDITION, 2 Vols., post 8vo, with Illustrations, 10s. 6d. bound.

4 We recommend * Hochelaga ' most heartily, in case any of our readers may as yet be
unacquainted with it.”— Quarterly Review.

¢ This work has already reached a third edition. We shall be surprised if it do not go
through many. It possesses almost every qualification of a good book—grace, variety, and
vigour of style—a concentrated power of description, which has all the effect of elaborate
painting—information carefully collected and judiciously communicated—sound and en-
larged views of important questions—a hearty and generous love of country—and the
whole pervaded by a refined but sometimes caustic humour, which imparts a constant
attraction to its pages. We can cordially recommend it to our readers, as well for the
amusement of its lighter portions, the vivid brilliancy of its descriptions, and the solid

information it contains respecting Canads, and the position generally of England in the
new world.”—John Bull.
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LIGHTS AND SHADES OF MILITARY LIFE.

Edited by Lieut.-Gen. Sir CHARLES NAPIER, G.C.B., Commander-in-
Chief in India, &c. 1 vol., 8vo, 10s. ’6d. bound.
“Anarntive of.tirrhsinmt, 'hlchlhonldbe in the hands of every officer in her

M
Oneof themonintm-ti eral N
most original productions of th,d,,»_ md'N ‘apier’s share of it, one of the

SIR JAMES ALEXANDER'S ACADIE;

OR, SEVEN YEARS' EXPLORATION IN CANADA, &c
2 vols., post 8vo, with numerous Hlustrations, 12s. bound.

te with valuable information on Canada for the English settler, the Enghsh
sold:er and the English Gwernment withr various charms of adventure and description
for the desultory reader.”—. Chronicle.
* No other writer on Canada can compare with the g:lla.nt author of the present volumes
in the variety and interest of his narrative.”—Jokn B

STORY OF THE PENINSULAR WAR.

A COMPANION VOLUME TO MR. GLEIG'S
“STORY OF THE BATTLE OF WATERLOO.”
With six Portraits and Map, 5s. bound.

¢ Every rge of this work is fraught with undying interest. We needed such a book as
this ; one that could give to the rising generation 3’ soldiers a clear notion of the events
which led to the expﬁmn of the French from the Peninsular.”— United Service Gazette.

LADY LISTER KAYE’S BRITISH HOMES
AND FOREIGN WANDERINGS.
2 vols., post 8vo, 10s. bound.

¢¢ Unrivalled as these volumes are, considered as portfolios of aristocratic sketches, they
are not less mterest|¥ on account of the romantic history with which the sketches are
interwoven."—Jokn

THE NEMESIS IN CHINA;

COMPRISING A COMPLETE

HISTORY OF THE WAR IN THAT COUNTRY;
With a Particular Account of the Colony of Hong Kong.
From Notes of Ca tain W. H. HALL, R.N., and Personal Observations
. D. BERNARD, Esq - ‘A, M., Oxon. .
CHEAPER Enmox, with a new Introduction, 1 vol., with MAPS and Plates, 6s. bound.
¢ Capt. Hall's narrative of the services of the Nemesis is full of interest, and mll, we
are sure,be valuable heraafbu- as affording most curious materials for the history of steam

navigation.”— Quarterly R
(5} work which will ke its 1 place beside that of Captain Cook.”— FWeakly Chronicle.
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THE YEAR-BOOK OF THE COUNTRY,

OR, THE FIELD, THE FOREST, AND THE FIRESIDE.
By WILLIAM HOWITT,

AUTHOR OF “THE BOOK OF THE SEASONS,” &C. SECOND AND CHEAPER
EDITION. 1 YOLUME, WITH ILLUSTRATIONS, 6S. BOUND.

OPINIONS OF THE PRESS.

«Thd world is always happy to hear from Mr. Howitt concerning * the seasons and their-
signs’—the garden, the woodland, and their ever-changing shows of beauty—and the
characters and humours which animate and chequer rural life. He treats of these topics
with that afluence of poetical imagination and experience which there is no counterfeiting
—with that thorough love which, coming from the heart of the writer, goes direct to the
heart of the reader. The present volume is as fresh in spirit and as rich in matter as if
it were the first of its family. The illustrations by Mr. Foster are excellent. The book
is at once welcome to read and goodly to see. It is richly, poetically, picturesquely
varioys. We cannot doubt of its having a welcome as wide as its range of contents, and
as cordial as the love of man and of nature, which every line of it breathes.”—A4thenzum.

“To all lovers of country life we recommend this excellent volume, as abounding
in thoughts and suggestions eminently calculated to enlarge the sphere of their enjoy-
ment as well a8 their usefulness; and toall lovers of the town we recommend it as likely
to reform their tastes, and awaken them to pure delights which they have not yet tasted.
The work is a complete country companion for the whole year—in the field, in the forest,
and at the fireside. It is divided into twelve sections, each of which relates to a par-
ticular month of the year, and not only describes all the natural features of the season,
but the habits of life and customs appropriate to each.”—Morning Post.

“A highly amusing book, supplying, from rural anecdote, description, and observa-
tion, something appropriate to each season. The illustrationsare very beautiful.”—Stan-
dard.

“ A perfect transcript of rural life in all its phases. In every respect a most attractive
book. Mr. Howit$ paints nature as it is, and gives descriptions of its endless charms
with an elegance of manner that wins its way with readers of every class.”—Messenger.

“ This very attractive and delightful work is evidently onme written cos amore.
Mr. Howitt’s productions have always displayed an intense, and, so to speak, elegant
and cultivated love of Old England’s rural beauties; and the present book will form an
admirable companion to his ‘ Book of the Seasons.” In the present instance there is an
abundant and interestingly applied variety of matter illustrative of t pl es and
pursuits in the country. A country life, indeed, is here seen in all its points of view
—in the fleld, the forest, and by the fireside. It is curious to observe the variety of sub-

jects treated of, either in prose or poetry, in these right pleasant and entertaining pages.
The natural characteristics, peculiar customs, and usual avocations incident to each
month in the year are described in a striking manner. Anecdotes sketches of charac-
ter, &o., are introduced with considerable skill and effect, adding much to the interest.
ing nature of the book. The ‘ Autumnal Excursions’ form some of the most attrac.
tive parts of the volume; and the legends scattered throughout are told with peculiar
spirit and effect- Indeed, the work is altogether a charming one; and the illustrations,
admirably engraved on wood, from exceedingly clever and pretty designs, by Mr. Birket

Fogm, are quite worthy of the pages in which they appear.”— Morning Advertiser.
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MR. DISRAELTS CONINGSBY

CueAP STAXDARD EprTIioN, with A NEw Prerace.
In 1 vol,, with Portrait, 6s. bound.

“WemﬂdhthboﬁMmkofDinu]ihuMmtmtintbem
as those ens, Bulwer, and other of our nove| at such a price as to
those of Dickens, Bul d other of our best lists, ch place

them withinthe reach of the most moderate means. ¢ Coningsby’ has from the popu-
laﬁtyd.mtomendn'ﬁﬁnmionuas work. 1t is a valuable contri-
bution to popular literature.”— ly Chronicle.

Z00L0GICAL RECREATIONS

By W. J. BRODERIP, Esq.,F.R.S.
Cuearer Eprriow, 1 vol, post 8vo, 6s. bound.

¢ We believe we do not exaggerate in saying that, since the publication of White's
¢ Natural History of Selbarne,” and of the ‘Introdnction to Entomology,’ by Kirby and
Spence, no work in our is better calculated than the ¢ Zoological Recreations’ to
fulfil the avowed aim of its author—to furnish a hand-book which may cherish or awaken
a love for natural history.”—Quarterly Review.

TALES OF HUNGARY.

BY FRANCIS and THERESA PULSZKY. Cheaper Edition.
8 vols., 15s. bound.

¢ The authors of the present charming tales have not only produced these most inte-
resting volumes, but have opened a region of fiction which will be eagerly explored by many
readers.”—2Messenger.

THE DREAMER AND THE WORKER.

By R. H. HORNE, Esq.,
Anuthor of “Orion,” &. Cheaper Edition. 2 vols., post 8vo., 10s. bound.

ADVENTURES OF A GREEK LADY,

THE ADOPTED DAUGHTER OF THE LATE QUEEN CAROLINE.
WeITTEX BY HERSELF. 2 vols., post 8vo, 12s. bound.

¢ The chief interest of this more than ordinarily interesting book lies in the notices it
furnishes of the unfortunate Queen Caroline. From the close of 1814 till her Royal
Highness's return to England the author was never absent from her for a single day. All
is mgennoualx and artlessly told, and the plain truth finds its way at once to the reader’s
Jjudgment and feelings.”—Court Journal
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POPULAR NEW NOVELS AND ROMANCES.

BEAUTY AND INTELLECT;
OR, SECOND LOVE.
By Mrs. TROLLOPE. 8 vols.

TIME, THE AVENGER.

By the Author of ** Emilia Wyndham.”
8 vols.

MERKLAND.
By the Author of * Margaret Maitland.”
8 vols.

LOVE AND AMBITION.
By the Author of * Rockingham.” 8 vols.

MADAM DORRINGTON
OF THE DENE.
By WILLIAM HOWITT. 3 vols.

NATHALIE.
By JULIA KAVANAGH, Author of
“Woman in France.” 8 vols.
LIGHT AND DARKNESS.

By Mrs. CROWE, Author of * The Night-
Side of Nature,” &c. 3 vols.

THE WILMINGTONS.

By the Author of *Emilia Wyndham,”
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COLBURN’S UNITED SERVICE MAGAZINE,

AND

NAVAL AND MILITARY JOURNAL.

The attention of the public, and particularly that of the United
Services and the Army and Navy of the East India Company, is
respectfully invited to this periodical, which has now been established
twenty-five years, and embraces subjects of such extensive variety and
of such powerful interest as must render it scarcely less acceptable
to readers in general than to the members of those professions for
whose use it is more particularly intended.

Independently of a succession of Original Papers on innumerable
interesting subjects, Personal Narratives, Historical Incidents, Cor-
respondence, &c., each number comprises Biographical Memoirs of
Eminent Officers of all branches of service, Reviews of New Publica-
tions, either immediately relating to the Army or Navy, or iuvolving
subjects of utility or interest to the members of either, Full Reports
of Trials by Courts Martial, Distribution of the Army and Navy,
General Orders, Circulars, Promotions, Appointments, Births, Mar-
riages, Obituary, &c., with all the Naval and Military Intelligence
of the Month.

OPINIONS OF THE PRESS,

“ This is confessedly one of the ablest and most attractive periodicals
of which the British press can boast, presenting a wide field of entertain-
ment to the general as well-as the professional reader. The suggestions
for the benefit of the two Services are numerous, and distinguished by
vigour of sense, acute and practical observation, an ardent love of dis-
cipline, tempered by a high sense of justice, honour, humanity, and a
tender regard for the welfare and personal comfort of our soldiers and
seamen.” — Globe. -

«At the head of those periodicals which furnish useful and valuable
information to their peculiar classes of readers, as well as amusement to
the general body of the public, must be placed the ¢ United Service
Magazine, and Naval and Military Journal.” It numbers among its con--
tributors almost all those gallant spirits who have done no less honour
to their country by their swords than by their pens, and abounds with
the most interesting discussions on naval and military affairs, and stirring
narratives of deeds of arms in all parts of the world. Every information
of value and interest to both the Services is culled with the greatest
diligence from every available source, and the correspondence of various
distinguished officers which enrich its pagesisa feature of great attraction.
In short, the ¢ United Service Magazine’ can be recommended to every
reader who possesses that attachment to his country which should m-*
him look with the deepest interestonitsnaval andmilitaryresources.”—



OPINIONS OF THE PRESS OR
COLBURN'S UNITED SERVICE MAGAZINE.

¢ This truly national periodical is alwn'r full of the most valuable matter
for professional men. It abounds with excellent articles; the personal
memoirs of distinguished officers of both Services, results of valuable
military and naval experience, fragments of interesting travels, and light
tales of adventure, all of which are well blended, and form a most
harmonious ensemble.”’—Morning Herald.

“¢Colburn's United Service Magazine’ is always a welcome visitor.
Its numbers contain an absolute redundancy of able and important
articles, the value of which is not merely confined to any peculiar distinc-
tive interest that military and naval men may attach to them. Independent
of its attractions to the two Services, there is a mass of sterling reading
v}v,hich no class of intelligent persons will fail to appreciate.”—Morning

ost. *

‘¢ A magazine which is not only an honour to the Services that patronize
it, but also to the literature of the country.”— Standard.

¢ To military and naval men, and to that class of readers who hover
on the skirts of the Services, and take a world of pains to inform them-
selves of all the goings on, the modes and fashions, the movements and
adventures connectedg. with shiFs and barracks, this periodical is indis-
pensable. It is a repertory of facts and criticisms—narratives of past
experience, and fictions that are as good as if they were true—tables and
returns—new inventions and new books bearing upon the army and the
navy—correspondence crowded with intelligence—and sundry unclaimed
matters that lie in close neighbourhood with the professions, and contri-
bute more or less to the stock of general useful information.”—A¢tlas.

¢ The “United Service Magazine’ is an invaluable répository of excel-
Jet t articles on naval and military warfare, with respect to the science,
the statistics, and the management of the two branches of the Service.
It is, moreover, a most useful chronicler of all current events relating to
our mereantile and national marine, and to every branch of our army,
whether under Government or in the service of the East India Company.
Its attention to colonial affairs and miscellaneous subjects is most
useful.”’— Weekly Dispatch.

“This is one of the most permanently useful of the magazines, con-
taining matter valuable not only to the naval and military reader, but to
the historian and politician. It has, moreover, sketches of manners,
scenery, and adventure, from the pens of some of the most popular
writers of the day. Its digest of news is admirable, its lists of the posts
among which our armies and fleets are divided are of the last utility,
while its amusing and able correspondence is another excellent feature.”
—Brighton Guardian.

COLBURN AND CO., PUBLISHERS,
18, Great Marlborough Street.
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