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The ship chosen for this investigation was the five-masted
sgchooner John B.Prescott,dbullt at Camden,Maine,in 1898. The
general dimensions of the Prescott are:

Length over all . . ¢« ¢« ¢ ¢+ o + s s o o « 330 feect
Length on water line (23 feet draft). . . 290 feet
Bem . L] . L] L] - . . - . . L L] . . . . . L ] 42 feet
Displacement at 235 feet draft. . . . . . 5792 tons

A body-plan (Plate I) was obtained by taking offsets from
a model of the schooner,and fairing them by the method of differ-
ences. From this body-plan and a drawing of the midship section,
showing the location and dimensions of the structural members,

the hull weight per foot of length was determined. or the various

sactlons,as shown in the following table:

Kool Total Total
Saect- Frame and Plank- Decks Straps, per per Same
ion ¥ool- ing Rail, frame foot of
son etc. space length (tons)
1 5800 200 5472 2258 1080 15510 5170 2.31
2 8700 8407 9728 468686 1080 27581 9193 4.10
4 10800 3407 11476 82468 1080 32809 10987 4,88
7-8-9 10640 3407 11852 8152 1080 34931 11644 5.20
13 9000 3407 10200 8152 1080 31839 106138 4.74
15 8000 3407 9272 7646 1080 290405 92802 4,38
18 7700 3407 89862 8835 1080 27984 9328 4,16
17 4000 2177 2280 2688 578 11723 38908 1.74
The specific weights of woods were taken as:
Yellow pine 38 1lbs per cubic foot
Hackmatack g7 v " W "
oak 50 " " " "

The concentrated weights were obtained from a sail-plan,

showing the location and dimensions of masts,spars,deck-houses,etc,
549207



The following table gives the concentrated weights:

Jigger mast,topmast,spars,sails and rigging 8 tons
Other masts, " - " L " 7 “
Rowsprit, jibboom and headsails 4,2 "
Rudder,rudder-post,etc. 2.6 ¥
Forward deckhouse,hoisting engine,etc. 82, ¢
After house 18, *®
House amidships 7. "

Plate II shows the curve of hull weight and the curve of
buoyancy ,obtained by reducing to tons the areas of transverse
sections of the ship in quiet water. The curve of total weights
was obtained by adding 4278. tons of cargo to the hull weight,
thus making the area under the curve of total weights equal to that
under the curve of buoyancy.

The difference of the ordinates of the curves of buoyancy
and weight at any point gives the ordinate of the curve of loads
at that point. The loads are taken as positive at points where the
weight exceeds the buoyancy,and at such points the curve of loads
is laid off above the base line.

The sum of the loads up to any point represents the shearing
force at that point. Hence by running the mechanical integraph
over the curve of loads,the curve of shearing forces was obtained.
Similarly,the integral of the curve of shearing forces up to any
point represents the bending moment at that point. By running the

integraph over the curve of shearing forces,the curve of bending

moments was obtained.



Plate III shows the curves of buoyancy,weight,loads,shear-
ing forces and bending moments for the same ship on the crest of
a wave. The wave contour is the conventional trochoid used in
such calculations,having a length equal to the length of the ship
end a height equal to one twentieth of its length.

The maximum bending moments on both Plates II and III occur
at sections approximately equal,in size and scantling,to the mid-
ship section. The computations for the moment of inertia of the
midship section follow:

Teking an axis 15 feet above bottom of keel,the sums of the
moments of the sections above and below this axis are,respective-
ly, 484.54 and 836,92 . The total area of the sections 1s 152,93.

Hence the neutral axis of the section is below this assumed axis
152,93

a distance equal to or 2.8 feet.

Summary of Calculation for I.

Member, I.
Keel and keelson 118%.
Outside planking and rail 3083.
Inside planking and lock strakes 3085,
Main deck 2516.
Upper deck —2680.
Total 12480,

For the ship in quiet water,Plate II gives the maximum bend-
ing moment at a point 5 feet aft of amidships,and equal to 14840.

foot tons., I 1s 12480. and y is 16.5 feet. Hence from the



common beam formula f - &
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12480,
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19.86 tons per square root
43366. 1bs " "
801,22 » . t huh
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For the ship on the crest of a wave,Plate III gives the
maximm bending moment at a point 5 feet forward of amidships,

and equal to 15000, foot tons.
Hiere f£- 15000.x 18.5

12480,
= 19.83 +tons per sgpare foot
= 44419, 1lbs * "
& B808.5 . » inch

The stress for the ship in quiet water is,of course,compress-
fon at the upper dsck;for the ship on the crest of a wave it is
tension at the upper deck.

The breaking strength of yellow pine (dry) in compression is
batween 4000 and 7000 pounds per square inch. Taking the lower
valwe and using a factor of safety of four,we shall have 1000,
pounds per square inch as the allowable working fibre-stress in
msion. FPor tension,the greatest allowable fibre-stress,with
he sane factor of safaty,is about 1200. pounds per square ingh.

f*he computed stresses in the lull of the Prescott are, then,.

1ess than one third the allowable working stresses for ths timber.



This would seem to indicate that the ship is sufficiently strong
to withstand the most severe strain that &s likely te be breught
upor hedk. Vet the experience of the Fpescottyas well as that of
is not the case. This apparent contradiction may be explained vy
the consideration of two facts, Pirst,the low efficiency of the
jotmts 1 tlhe longitudinel members greatly reduses the apparent
moment of inertia of the section,and consequently increases the
actual fibre-stress. Second,a ship fails when her timbers have
been sprung or twisted sufficiently te allow serious leaking,and
such springing of timbers will ocour under a much smaller stress
than that reguired to céuse actual rupture of the wood.

I+ is impracticable,if not impossiblesto determine to what
éxtent these two civeumsteances affect the styengtl of the ship.
T® 1s net unlikely thet they may reduce the t¥ie strength to one
helf,or even one thirdgof the value computed above. 7The oss of
the Preseott by foundering would seem te show thet such is the

case,
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