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UN ITED STATES PATENT OFFIOE

J AMES K. HOWE

Ol" NEW YORK N Y

| TI—IEORY OF CONSTRUCTION OF VESSELS

Speciﬁcatlon of Letter_s Patent No. 5,7"{.1, -dated September 1'9 "1848,' o

7o all whom it may concern:

Be it known that I, JAmEs K HOWE of.

the city, county, and State of New 101?1;:,
and a citizen of the United States, have dis-

covered a new and useful improvement in |
ship-building, being a new and improved
method of constructing vessels of all sizes

by the application and use of curves and
arcs of circles or of ellipses; and the fol-
lowing isa full and. exact descrlptmn of my

~said improvement.
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My 1mprovement consists in a method of |
giving to the outline or external shape of
the hull of the vessel or boat of whatever |
size may be required the form of arcs of cir--
cles in combination approaching or resem- |
bling elliptical lines, and of ellipses, under

certain rules and relative proportions here-
after to be described; and these circles or
ellipses are to be applied as well to the lat-

eral shape and position of the sides or ribs-
of the vessel as to the shape of the under- | p

- side or bottom of the vessel measuring on a

25

30

35

40

45

line following the keel from stem to stern.
In order to carry out this method, (taking
one particular example for illustration,) I

first take the exact length of the vessel re-’

quired upon a straight keel measured be-

tween two perpendiculars from stem to |
stern, and in order to find a point which I

call the center or central point upon said
kkeel to work from I take a point distant one
third from the end of this line forward, and

two thirds from the end aft, the one thlrd'

forward being for the bows of the vessel,
and the two thlrds aft being for the a,fter'

part and dead rise. This rule of taking a

central point to start from to form the
hull of the vessel forward and aft is invari-
able, and as will hereafter be seen is the
starting point in my discovery in any given
length of vessel to be constructed. I next
pr oceed to obtain the width or breadth of
beam of the vessel over this central point,

and the proper width or breadth of beam

over this point for a vessel strictly according

- to my 1mprovement, and taking a particu-

o 0

lar scale for 1llustration, i1s just one sixth of

the length; and the de th of the hold be-

tween the keel lineeforesaid and the deck
upon
the same strict plan should be just one half
of this, that 1s to say one twelfth the length

It should be observed that |

or rather what I call the deck Iline,

of the vessel,

“for a

‘the deck may be pla,ced n pra,etlce above or _
‘below this line which I call the deck line as =
set forth hereafter. I then proceed to obtain
‘the curves for the ribs or side of the vessel. |
‘To do this T take a vertical line from the
‘central point upon the keel just described 60
‘and extend that vertical line to a point dis- |
tant above the central o
‘breadth or.one twelfth the length of the .
-vessel, and I make this point the center ofa
clrcle with this vertical line for a radius;

-and the arc of the circle formed by this lme'

~radius will be the curve or arc re-

55

point one half the

65

qmred for the I‘le of the Vessel a,nd her .

‘sides vertically.

-Having thus gwe_n the method of obtam-

"o
r'1ng the depth' of hold from the deck line to -
‘the upper surface of the keel at the central .
‘point aforesaid,” and also*‘the breadth of

‘beam above this central point and the curve
‘of the vessel’s ribs or sides. vertically, T now,
roceed to obtain the form or shape of the
vessel . longltudmally, following the under- SRR
side or bottom of the vessel along the keel =~
| from stem to stern. And first to obtain the

curve or .dead rise forward of the above-
mentioned central point upon the line of =~
‘the keel: this must be formed also upon the -
arc of a circle to be obtained as follows: ==
‘Take for a center of this circle a point ver-< -
tical to the central point aforesaid in the _
keel line aforesaid and distant from it so -

"5 )
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far that a line between these two points for
a radius will describe an arc or circle the =~

arc of which beglnn1no' at the central. pOlllt';':i-.'.-ff‘:*_::
upon the keel line aforesaid, shall, being

99

extended pass. through a thlrd pomt dis- S
tant from this Vertlcal Jine or radius one =
third the length of the vessel forward and -

placed the ribs, the keel rising:
according to this curve for this purpose, the . 5_ N
said ribs being placed er arranged accord- '
j_mg to a ru],e herelna,fter to be desrrlbed It e

at the height above the line of the keel =
aforesaid of one twelfth the length of the
vessel, or in other words so that this ar¢
will pass through a point in the deck line
above described forward distant one third
the vessel’s length from the vertical line .~
just-described. for a radms, and. vertical to
| the keel line, this point being the.
‘the stem or forward end of the vessel.:
Upon the keel or into it with this.arc or
curve for its rise and the dead rise forward“ e
are to be

100
point of
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~ tral point having been obtidined in the man<
 ner before described, all the ribs or standing
side timbers for the whole length of the?

10

- rib will be reqmred thmughout the Whole'_
len@*th of the vessél: -~ |
The next thing to be determmed 18 thLiF

rise’ of the vessel upon the keel abaft the

5 cehtral point, or the dead rise aft as it is |

 called.

circle whose radius shall - be the same line |
as that for the circle or curve for the fors
ward part or bows just described,. Dbut this |
line for radius for the curve now: reqmred'
must be between three and four times.the
~ length of the line for radius for the cirele
- or curve for the bows, or dbout theé propor=
tion of three and one thlrd to one, for entlre?'
exactness is not easily attainable; and a Celr:

“cle or arc drawn w1th this line for a radius,

the center. being at the vertical point at the

end of the line and carried from the afore-
~said central point-aft in continuation of the

pass through a

. point upon. the deck line at the stern of the |

vessel which will be distant from. the cen-

tral line of radius along the deck line in the

1, l‘e
S M |

_3 ,

40

“= eircéles and the continuation of their curves |
together in one line; the smaller one forward |

or sides of the vessel vertically at the cen-

vessel fore and aft from stem to stern are to

be of this same arc or ciirvé so that every
part of the bottom and sides of the hull |
looking horizontally ‘of the vessel skidll have
the same curvature, and but one curve of |

This rise must also be the arc of a

curve or arc forward will

samé plane as the cu'cle two thlrds the

5 length of the vessel. - -- .
- - Upon this curve: between the centra,l pomt,_«

o nd the point last mentioned at the stern the |
~keel is to be raised and formed and the rib$
are. to be set info the Keel upon the same |
- The combination of the two dres. of |
trate this by reference to the drawings. -
- In Figure 1, the line B A ‘tep 1esents the
keel line of the lehgth of the Vessel required
between the perpendiculars J A and CB;
the line E E E E between C and J is the
‘deck line: ‘the line H T is the lme of the rib-
tops or ends extending above the deck line
and forming the bulwarks above the deck -
line J C; O is the central point in the keel
liné one third of the length of the keel line
from A J and two thirds from B C; the line

curve,

and the larger one- aft forms. hearly an ellip=

tical curve and approdching #n elliptical
The tesult
~ of this mode of applying the ates of two un-
equal circles for the bottom curve on the lihe
of the keel is that Tor every amount of dead
rise forward of the centidl point on- the line
of the keel for any given distarice you méas-

water lineé fromi stem to stern.

. ure tivice the distance upon the keel line aft

- measurement is not strlctly and perfectly

60

the central point for the same amount of
‘dead rise=that is to say it your keel or déad
rise rises one inch for one foot ineasured on:
it must risé but one
~“1inch for every two feet measured on the keel

the keel line forward,

line aft the central point; this proportioh of

“exact, and wotld produce a slight vdriation

fmm the true curve lihe aft in vessels of

. considerable length ; to be perfectly accurate

thé curve lige must be strictly followed. It
- is mext to be observed that the ribs are to be
- set mto the dead rise or k%el in such a pian:

will be. observed that the curves of the rlbs_ |

“eenitral point r

The °

i

ner that they slmll all pomt to the ce:n_ter of
the circle the arc of which forms the dead

Tise fore or aft as they aie fore or aft of the
espectwely this it -will be
seénr will mdke the rib at the central point

‘rige in a plane vertical to this point while
| those fore and aft gradually converge as

they rise upon the curve of the circle and

‘manner above described, the upper ends of

the 11bs if of the same lenﬂth as the central

¥ib or ﬂearly 50 will necessarﬂy rise up to-
wai'd the bows and stern above the deck line
according as the cutrve for dead rise at bows
‘or stern rises,
dre to be cut off as “they rise at such point
‘above the deck line as ‘mdy be required: for
bulwarks, so that a lihe drawn dlong their -
ends when 0 cut off will be level or in the
‘same Jevel plane or nearly so: the shear o1
rise of bulwarks however may be varied.
_ planking of the vessel may be placed
‘over the 11bs or sn:les of the vessel n the. :
jusual manner, . ©.- - SRR
The keel Whlch I have descrlbed a,bove as’
.;lald out the whole length of the vessel upon
square lines between: perpendmula,rs may 1f
‘actudlly so made in practice be afterward
| cut away and shaped to suit the shape or
100 .

thus - deseribed  the method Of' I
| bmldmw the hull of a vessel upon one par-
ticular: scale or rule of my discovery and im-
proverient 1 now proceed to further illus-
. 108

These upper ends of the ribg

dead rise of the vessel as may be required.
- Having

Dbetween F ahd O is the radius of the circle -
forming the curve of the bows or dead rise
forward : B J is the radius of the same circle
ﬁ'tcmchmﬁ‘ the deck line at J, and O J is the
arc or curve, The line O I, the radius of the
circle for thie bows being exteiided between
three and four times its length to G making
| the vertical line G T O, eonstltutes the ra-

dius for the circle or arc for the dead rise
aft between O C producing a rise aft the

the cehtral pomt

65

-7’_0

theltr plines point totrard the respective cen-
ters of the circles of whlch the curves fom '
‘and aft are a part: B |
- It-will be obser Ved that i placmg the rlbs' |
fore and aft of the central point in their
proper places tipon the curve or afc of the.
dead rise forward or aft 1espect1vely in the -
80
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cetitral point as rearly as pessﬂole onée half
fot the same distance of the fise forward of
T].’__ie_ .I_'l_bS_ are shown by

115
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the numerals from 1 to 30. The 11101111&-
tion of the ribs toward the centers of the re-
spective circles forming the curve of the
bows and stern is shown by the variation
from the vertical dotted lines 1, 7, 13, 25, 30.
The line O K shows the dep th from deck
line to keel line at the centrel point. - The

curve C O J shows the entire shape of the
hull on the keel line and the dead rise fore

and aft. The circles L L L I L L show ‘the

curve of the ribs and the points where they
are cut off and what height or portion of the

arc 15 left when cut off to a level with the |

top of the central rib at the points indicated

by the dotted lines running from these cir-
cles to the ribs 7, 18, 20, 25,

exact length of the arc constituting the ribs
‘lt the pomts just referred to by the numbers,

13, 20, 25, 30, the points where the con-
tmuous black lines meet in the circles I L I,
I I L. being all on the same level. * The
breadth of the vessel at these points is also

shown by the space between the pomts where
| L“ L&, the arcs of the two 01rolee together J

mn oontmue,tlon forming a curve approach- 90
‘ing the curve of an ellipse, and that part of
‘the curve of the greater circle which touches

the ribs are cut off.
Having thus sef forth the method of

Sh‘rpmg the hull according to the particular

-scale above set forth, T now proceed to de-

scribe how my discovery and 1mprovement

is to be-applied to vessels whose hulls are
required of greater or less depth of hold or
greater or less width of hold at the bottom,
or greater or less curve of dead rise- follow-

Ing the hne of the keel fore and aft. This

system 1s susceptible of every

portion fore and aft of the central point in

the curve ot the line of the keel above set |
forth, and also always making the curves of
the ribs through the whole leno‘th of the ves--

sel the same, or upon the same parts of cir-

cles; so as to make every part of the water
line of the vessel the same and carrying out
the application of the arc of the circle or
circles combined through her sides and shape
- below externally from bows to stern, so that

- there shall be no straight hne or Surface n

the outline:
If 1t be required to build a Vessel of a

given length but of a more moderate dead

rise fore and aft, the points D C through
which the circles fore and aft are to pass

from O, are to be lowered so as to make the

circles lar ger as in Fig. 2. The line C, O, D

represents the bottom curve the radius of.

the arc C O being between three and four

times in length that of the radius of the_g

arc O D, the length of the vessel in Fig. 2
being the same as that m Fig.

ribs or sides very different.
When it is required to give the vessel an

increased area of bearings on her sides, or |

30. In these |
circles the cont_inuous bla,ck hnes show the

variety of
form in its application to the hulls of ves-

sels but-always preserving the relative pro-
‘width of the vessel.

the curve of the bottom—these circles

1, but the
curve of the bottom fore and aft and of the

rules.

line into two equal parts and let these parts

of the line when so divided be the horizontal -

dmmeters of two circles touching each other
(as 1n Iig. QotLLLL&c)

to have her width or flattening of bottom 65
greater than would result from the form of
:the circle given by the rule above laid down
in the first part of the specification, it will
be necessary, to carry out my  system, of
“elliptical curves or arcs of circles or of both
combined, to adopt the following method or =
Take a 1111e equal to the width or -

breadth of beam of the vessel at the deck
line over the central point O. Divide this

7_0:. _.: | :_

75

Fhe curves - .

of these circles will be the curve for the ribs

of the vessel for a certain length upon the
sides.

must be drawn the curve Of which shall

Then to get the curve for the bottom
of the vessel or lower portion of the ribs in
‘connection with and continuation of the arcs =
or Segments of those circles, a larger circle
85
touch externally the lower curves of the two
‘circles ]ust mentloned but must never cut

8 0 :'_

them as is shown in Fig. 2, 12, 1.2, L3, Lt -

the two lesser ones, is to be taken for the

curve for the remmmmg part of the ribs
‘required, the arcs of the three: circles to-
gether in combination formmg a curve re-
| sembling an elliptical curve, and constitut- =~ =
‘ing the curve or shape of r1b or sides of the
vessel throughout.
two smaller circles of which are formed_;

Take in Fig.

95

9, L* the

upon two diameters equal together to the - =

smaller  circles represented by

lines; ¢, ¢, ¢ strikes the outer lower curves of .
the two smaller circles at d ¢ and:the arc of- -~
the larger circle between these two touching - =
| points d ¢ is the curve for the bottom of the:

vessel or lower part of the rib. .

“When it is required to have the Vessel of a
still oreater width in proportion to. the

The larger circle with
radius equal to the two dmmeters of the .
the dotted .
105 -

110

depth or tO have the bottom st1ll lee Shftl—'r'f -

low and spreading two circles are to be
drawn as before; their two diameters united,

‘however, being less than the width of the'“'1-1'5'3.;:;:*'-_'1?]

vessel, so that their arcs shall not be cut by -~
the arc of the greater circle to be drawn for‘l'--' o

then to be so far apart that the space.

| tween them together with their diameters
united shall equal the width of the vessel =
over the central point on the deck line, and .~
so that the larger circle to be drawn as =~
before so as to touch the pomte correspond-:_--_]j
ing to d e, will be the curve in continuation
with the smaller circles for the sides, the
three arcs or segments together formmcr the

1e-_*f e
‘120

125

entlre rlb All the llbs fore and &ft are tof;
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W hen they are set mto the keel are shown in

20 v

29

30

~upon a scale adapted to theu powers and
then measuring the circles and parts of
‘circles and adapting them in prope_t propor—f

35

being constructed as ‘above,

141{)' .*..i. (lt IJ

keel on the curve line C O D th the points

indicated by the lower eztlemlty of the_-
dotted lines m?t, m2, m®, m*, mt. -

Tt will be seen. by experlment tha,t these:
methods of forming the entire ribs for the
- vessel’s sides are cmpable of every degree of

variation within any given length or length

and width, preserving at the same time in
every variation the principle of the curved
lines of the circle or ellipse or both com-
bined throughecut the whole 10Wer e*zternal;,_;_

shape of the vessel.

With regard to the method of obtalmng_,
the arcs of the circles 1eq111red in actual
practice it may be done in any way most

convenient either by the use of a line or

cord for a radius or by using the dividers

tions to the large scale required.

The keel of a VBSSEl her hull o'r.battom"
will stand out

at a plettv ahalp angle to the vessel’s bot-
tom, which in a large vessel for ocean navi-

- ga,tlon would be inconvenient as offering

40

too straight a surface upon the

~ The angle between the dead wood and bot-

. tom may be carried out or filled by an easy
line formed by taking a section of the arc

49

DD

- out or filled in the same manner, so as to
preserve even or equal bearings fore and | p
but it is to be observed that this filling
out both fore and aft must be continued
from - the central point O beginning with
nothing at that point and gmdually wmlena_
ing toward the stern and bows upon a curve
- beginning at the said central point and be- |
- ing the curve or arc of a circle somewhat'

60

aft;

of one of the smaller circles used for the

curves of the ribs, and placing it reversed
on either side ot the dead wood, as at a, 0,¢,
in Fig. 8; in Fig. 3, b I'epresents the bottom {

¢ the bottom of
illing up of the
angle by the reversed section or arc of the
Where the space between the keel
and bottom aft is carried out or filled as
the space between the keel:

of the I{eel at the stern @, C
the vessel, ¢« 60— ¢ 0 the

cu:'cle

just described,
and bottom forward must also be cqrmed

L2, L, L, Lo, LS, their tops
bemﬂ‘ on an u en’ lme zmd bemﬂ* aet into the

ellipse.

‘side of the
keel to the, action and force of the waves.

- '5;7471:

be cut of this form of curve precisely, and lar oer than thi,t formmg the curve of dea.d

placed upon the curve of the dead rise of
the keel fore and aft—their tops being cut
off at the required distance for the bulwarks
on nearly an even line having three fifths of-
~ the circle above the keel or keel line for the
 bulwarks which hence curveslightly inward,

the height of these however may be V*u‘.ied
The curves and form of these sections of
ribs, cut off as they rise at particular points

The 30311?1011 of the -I'ledE’:l should be

"-somewhat different from the common mode.
The rudder is to be hung in the same plane
‘as the keel but obhquely so that the lower
part shall be hung farther forward (the

keel being beveled oﬂ for that purpose) than

‘the upper part so that when the helm is

rise aft and forward respectively, so that an =~
easy line will be produced; but the filling

out f@rward may 111 some cases be dlspensed__ ]
‘with. - - o
70

75

turned, the rudder will not turn upoh a

ve]:'tlcal axis, but one considerably oblique:

- | manner tends to lift the stern of the vessel
when putting about and causing her to turn -
quicker-and easler. = e -

The Oli)eratlon of the rudder hung in this P
80

The bottom. or 1111é of dead rise of the ves-

sel may also be obtained by lines composed
of ellipses by taking the same point O for
| a center or stfutmg point, and making the.

“dead rise aft that point of an ellipse whose
| larger (or transverse) axis shall be equal to
..twwe two thirds the length of the vessel, and
“whose shorter (or conjugate) axis shall be
equal to twice the depth of the vessel; and
for the dead rise forward of the central
_ pomt an ellipse whose larger (or transverse)
‘axis shall be equal to twice one third the

length of the vessel, and its shorter (or

-con]ugate) axis the same as that of the other
These two ellipses divided at their

| shorter axes and the half of the two joined:
together at their shorter axes so that their
longer axes may be in one and the same
1 straight line, will form the dead rise for the
| whole. length of the vessel and her shape:
| underneath from stem to stern, the form of
the ribs also may be that of an ellipse pro-
duced by taking for the curve of rib over
or at the central point the outline of ellipse
produced by taking for one axis the width

90

105 7

85

100

'Ll .

of the wvessel and for the other axis twice

the depth of hold—all the other ribs to be

of the same form: the ribs in this case are
to be set in ‘their places upon the line of
dead rise, their planes being perpendicular .
“to the hne of dead rise, and as they rise upon
it are to be cut off to sutt the sheer of the
vessel required, the central rib should how-
| ever always rise to three fifths of 1ts diam-
-eter, as 1t should also 1 cwses where the rlb .
18 obtained of circles. . |
_The combination and arr.;mgement Of
curves as above described in all the various
‘proportions or figures which may be re-
quired for the length, breadth, depth, curva-
ture of bottom and sides, &c., for the vessel .
required I believe to be upon a principle
conformable to mathematical or geometrical

truths or principles strictly, and they pro- =
duce for vessels the figures most nearly cor- =
.respondmg to those natural ﬁgures and

110

120

125
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forms of creatures whose element is the
water, and whose shapes are adapted in the
most perfect proportions for rapid motion
in that element. I believe it will be found
that carrying out the principle of the rule

herein first above laid down so as to fill up
the figure above as well as below, a figure _

will be produced corresponding very accu-

rately
backed whale which is a fish of great speed.

It follows from the foregoing system that
the hulls of vessels produced according to

1t present no straight lines or surfaces what- |
where horizon- |

tally and vertically are curves, a thing which |

ever to the water but every -

I believe has never before been ettamed 1n
ship building. Another result is that their

sides must always exactly correspond with
each other, which has not before been at-| .
A further |-

~effect 1s that the sides being throucrhout their
- length upon the same.curve, or rather equal’

tained Wlth entire accuracy

curves, when the curve of the central rib 1s
obtained all the others may be cut or sawed
to correspond, doing away with the neces-
sity of molds and of laying off upon the
molding floor in a great measure, and pro-

 ducing a great reduction in the expense of

30

39

40

49
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building by the ordinary method, as well as
Also further a vessel

built in this manner owing to the shepe of

saving of labor, &c.

the ribs and manner of setting them upon
the keel their planes pointing to centers, will
be of greater strength and power to resist
the action of heavy seas, and will present

also an easy surface so that their force will |
be much less felt and the waves more easily |
Further the vessel will sail |
faster and nearer to the wind than vessels |

turned aside.

built 1n the usual manner and will also be

more stanch and steady; 1t will also come

about quicker and easier when sailing on a
wind; the proportions are also extremely
beautiful and perfect.

With regard to the constructmg the keel

of the vessel, it may be observed that its con-
struction both as to the parts where the ribs

touch the line of dead rise end the other |
parts 1s the same as that used in ordinary |

ship building, and so with other parts of the |

vessel’s hull so far as is consistent with the
principles or mode of construction above set

forth.
It may be proper to observe that the length

of the respective radii of the circles of the

dead rise fore and aft may be obtained with
accuracy by the followmg rules obtamed
ethematlcally
In all sizes of vessels built according to
my plan the length of the radius of the curve
of dead rise forward may be accurately ob-

tained by the following rule Add the square |

of the depth to the square of one third the
length of the vessel end divide the sum thus

| 'Hence

in outline Wlth that of the hump-| |
the reqmred ra,dlue 1n mehes

i_lof this rule may be learned from the follow-
ing ma,themfttlce,l selutlon iounded on I‘10' 1 ?'_

‘or what I call the
unequal circles or ellipses WhICh meet on the

obtamed b twme the depth the quetlent': o
‘Thus for ex- =
| ample in Fig. 1, ‘to: find" the radius*F O:
Given the length of the vessel J C=6 inches: =

will be the reqmred radius.”

. . . - , P
. . '

. - LT 1 . -

| | 5 |

- . P .
' .
" .

- ' -

) -

) '
" .
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grven the depth of the vessel K O—-—-;,L mch o

e>2+<2>2
- 2(3) 1

41=F0jj f7 

FO=FJ
FO'— (FO— KOVJK:
 FO*=FO*+KO0*—2(FO. KO) —|—JK-’=‘
(2(FOKO)=KO“JK*
RO*+JK:
- ro-Egu I

Upon e:xemmetmn it will be seen thet this

70

The 1eftson;_j |

75

_80”.

last equation is the mathematical f01m of

| expressing the rule above laid down.

Again, in all sizes of vessels built accord |

ing to my plan the 1e11gth of the radius of
the curve of the dead rise aft may be accu- ”"

00

rately obtained by the following rule: Add -

the square of the depth to the square of two

thirds the length of the vessel, and c11V1de_'_--"f.-. -

the sum thus obtemed by ‘twice the depth;

the quotation will be the required radius.
Thus for example in Fig.

95
1, to find the =

radius (GO: Given the leng th of the vessel
JC=6 inches; given the depth of the veseel _

KO:JL mch Hence
(3)?+(4)? _16%
2(3) 1

the reqmred radius in 1nches

—-—'1ee='

ing mathematical
Fig.1:

G‘rO GC
' _GCz—Goz—-GrK?'—]—
- GO2=(GO—-KO)?=-

Solutmn | feunded 011‘

KC.z2
KC.2

- GO*=G0*+KO0*—2(GO. KO)—[—KC~ S
2(GO.KO)=KO*+KC* =
| v KO*+KC*

SR 100-_';

The : reaeen._ RE
of this rule may be learned from the follow- .

105

Upon examination 1t Wlll be seen that this

last equation is the mathematical form of
expressing the rule last above laid down. =
What I claim as my discovery and im- -

provement, and de51re to secure by Letters 1

Patent, 1s—

120

The method herein made known of deter-_- o
mining the configuration of vessels of all =
s1zes, by deecribing the outline of the bottom

dead-rise ” by two arcs of

upper edge of the keel (which is their com-

' mon tangent) at What I call the * centlalf o



point,” In combmatmn Wlth curves or - arcs- 11101d111g with planes radlatmg from the cen-
of clrcles, or ellipses described as aforesaid | ters of the circles, or elli Pses of which the

and formmg the outline of the ribs, all the curves of -the * dead rise” are segments.
ribs in the same vessel, being semnents of the | - JAMES K HOWE.

6 same curve, and set upon or. a,long the curve In the presence of———-—_. B
of the ¢ dea,d rise,” fore and aft, the trans- |- J oHN B. STAPLES, S B

verse plan n Wthﬂ the I‘le are placed co- | Roperr Gr Pixe.

o
¢
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