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To all whom it may concerm:
Be it known that I, JOHN P. HOLLAND, a

citizen of the United States, residing at New-;

ark, in the county of Essex and State of New

Jersey, have invented certain Improvements.
in Submarine Boats or Vessels, of which the

1cation.

followmn' 18 a speci

This invention relates to the class of sub-
marine boats or vessels which are designed’
10 for operation both on the surface of the wa-
- ter and below the surface thereof and which.

are normally intended for employmentin war

~against the vessels of an enemy.
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A vessel designed to navigate under the
sturface of the water must fulfil certain con-

ditions in order to be available as a subma-
rine war vessel.

in the horizontal plane while moving on the
surface of the water with normal emersion
and in horizontal and vertical planes while
submerged. Whileoperating on the surface
the vessel must possess a moderate transverse

and longitudinal metacentric height, and

while operating submerged she must possess
the quality of handmess and stability in a

~ high degree.
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In order to provide the best condltmns for

speed while the vessel is running on the sur-
face of the water with empty water-ballast |

tanks, she must be so trimmed that she will
lie on an even keel, and to render it possible
to maintain this trlm at full speed the center
of gravity of the vessel must be a considerable

distance aft of its center of volume, so that
it will float while lying still with the stern.
-moredeeplysubmerged than the bow, and the

distance separating the centers of buoyancy
and gravity willdepend on theshapeofthe ves-
sel and especially on the fineness of its lines.

As this trim would not afford favorable condi-

tions for speed and handiness while running
submerged, it is necessary to so alter the re-

lation of the centers of buoyancy and gravity
during the act of submergence that the ves-
sel shall lie on an even keel while it is sub-

‘merged and stationary, the elevating power

due to the reserve buoyancy being then ef-

fective vertically over the center of buoyamcy |

of the submerged vessel. Inorderto accom-

plish these obJeets, the center of gravity of

same conditions.

"Among these conditions |

may be mentioned ability tomaneuverrapidly
| sponding submergence of the stern while the

vessel is lying still on the surface withempty
ballast-tanks and which provides that the

| the Water-ballasb -ta'nks is pl&ced forward of

the center of buoyancy of the vessel such a

distance that the volume of the water-ballast

tanks multiplied by the distance of their cen-

ter of volume forward of the vessel’s center
of buoyancy when the water-ballast tanks are
empty.is equal to the volume of the emersed
portion of the vessel’s body multiplied by the

distance of its center of volume forward of
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the vessel’s center of buoyancy under the

With this arrangement of
ballast-tanks the best trim for least resist-

{ ance duringsurface running and the best trim

for submerged running are obtained auto-

matically by emptying or filling the water-
1.ballast tanks.

The condition of buoyancy which pr oduces
an elevation of the stem or bow and a corre-

weight of water thrown on her bows by the
bow-wave while she is running shall just bal-
ance this excess of buoyancy forward, so that
she will run on the surface on an even Kkeel,
is altered by filling the ballast-tanks so that

| the excess of buoyancy maintained forward

while running on the surface is exactly coun-
terbalanced, and the boat is in a condltwn
to run Whlle submerged on an even keel, its
center of gravity bemg vertically under 1ts

cenfer of buoyancy. _-
In the drawings, which 111ustrate a subma-

rine boat or Vessel embodying my invention,

Figure 1 is a side elevation of the vessel rep-

resented as at rest on the surface with the
Dballast-tanks empty and the hull down at the
stern, and Fig. 2 is a similar view showing
‘the vessel under full speed on the surface on
an even keel. Fig. 3 is an elevation, partly in

section, of the boat in diving condltmn with

the ba,lla.st tanks full and the deck awash.
1s ‘the hull of the boat, of -

~ In the views, a
cigar shape, and o' the norma,l emersed por-

tion thereof.
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0 represents the rudders for horlzontal '

steering. |

¢ represents the dwmg -rudders. .

d is the propeller, a,nd e is the connlng-
tower. -

It-will be noted that when the vessel is at
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rest, with the ballast-tanks for diving empty,
as in Fig. 1, the stern sinks lower than the
stem and the longitudinal axis ¢ of the ves-
sel is inclined to the plane w of the surface
of the water. When the vessel is running at
full speed on the surface, however, with the

ballast-tanks empty, as in Fig. 2, it will be on
an even keel, or, in other words, the axis « will

be parallel with the surface 2 of the water.

When, as seen in Iig. 3, the ballast-tanks
f are filled for diving and the vessel is sta-
tionary, this filling of the tanks will bring the
stationary vessel to an even keel, with the ele-
vating power of the reserve buoyancy verti-
cally over the center of buoyancy of the sub-
merged vessel.

As above stated, the distance between the
center of buoyancy and the center of gravity
in the vessel will depend on the shape and
fineness of the lines of the vessel, and this
being a matter of calculation no attempt has
been made to indicate with exactness these
conters in the drawings, nor has i1t been
deemed necessary to indicate in the drawings
the centers of gravity when the ballast-tanks
are empty and when they are filled. T'hese
are matters that will be readily understood
by the naval construetor. In Fig. 1, however,
the line 7 indicates approximately the trans-
verse plane in which is situated the center
of gravity of the emersed portion a’ and of
the ballast-space 7, and in Fig. 3 the line 2
indicates approximately the transverse plane
inwhichis situated the vessel’s center of grav-
1ty when submerged.

Having thus described my invention, I
claim-—

1. A submarine vessel designed to float on

an even keel when running on the surface of |

{
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the water, having the center of volume of the
emersed portion of its body situated forward
of the center of buoyancy of the vessel, to
counterbalance the weight of the bow-wave
tending to depress the boat at the stem, and
having water-ballast tanks of which the cen-
ter of gravity is placed forward of the center
of buoyancy of the vessel such a distance that
the volume of the water-ballast tanks, multi-
plied by the distance of their center of vol-
ume forward of the vessel’s center of buoy-
ancy when the water-ballast tanks are empty,
is equal to the volume of the emersed portion
of the vessel’s body multiplied by the distance
of its center of volume forward of the vessel’s
center of buoyancy under the same condi-
tions, whereby, when said tanks are filled for
diving, the buoyancy of said emersed portion
may be neutralized and the boat brought with
its longitudinal axis substantially parallel
with the surface of the water, for the purpose
set forth.

2. A submarine vessel designed for opera-
tion both on and under the surface of the wa-
ter, and having water-ballast tanks of capac-
ity for sinking it to the awash condition, sald
vessel having its center of gravity situated,
when said tanks are empty, aft of the center
of buoyancy, and said tanks being of such ca-
pacity as, when they are filled, to put the ves-
sel on an even keel, substantially as set forth.

In witness whereof I have hereunto signed
my name, this 20th day of September, 1900, in
the presence of two subseribing witnesses.

JOHN P. HOLLAND.

Witnesses:
HENRY CONNETT,
PETER A. ROSS.
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