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To all whom it may concern :
Be it known that I, EDWARD W, SERRELL,

.. of Castleton, in the county of Richmond and

State of New York, have invented an Im-
provement in Armors for Vessels of War, For-
tifications, &e., of which the following is a
specification:

The object of this invention is to- obtain
great strength to resist the impact of projec-
tiles without the great weight heretofore in-
separablefrom such armor. 1t is a recognized
fact that the armor now employed for vessels
of war is too heavy to admit of safety in sea-
going vessels, and it is too light in proportion
to the blows that have to be resisted.

Efforts have been made to employ both wa-
ter and air in connection with the armor-plates
upon vessels; but such fluids have not been
within the armor-plates themselves, but only
as an intervening medium between the armor
and the vessel.

My invention consists in a cellular armor in
which the metal (preferably steel) is so dis-
posed as to resist the impact of the projectile,
and the cells are filled with water, or other
non-elastic fluid, and closed, and of such a
shape that the blow from the prdjectile will
not permanently alter the shape of the cell,
and the force will be dispersed in all direc-
tions by the liquid filling the cells, thus ren-
dering harmless the blow from the projectile.

The cells are provided with supply and dis-
charge pipes in such a manner that all air will

be permitted to pass away, and the cells can

be emptied when the vessel is not in action,
and the cells dried by the admission of heated
air. TFurthermore, the inner surfaces of the
cells can be rendered water-proof by oil or var-
nish, introduced when dry.

In the drawing, Figure 1 is.a section of the

armor vertically; and Tig, 2 isan elevation of
the face, partially in section.

The cellular armor has a metal face, @, which
isflator curved,according tothe position where
the same is to be used; as my invention is
* available as armor-plating for turrets, or for

the sides of vessels, aud the armor is of a
total thickness adapted to the ultimate strain
to which it may be exposed.

The armor is cellular and provided with
one, two,ormoreranges of cells.” Ihave shown

two such ranges of cells, the range b having
cells that are nearly hemispherical, and the
range d having cells that are nearly spherical.
The metal partitions between these cells are
to be proportioned in thickness: to the strain
to which they are exposed, and the weight of
metal is lessened by arranging the cellsin the
positions shown in Fig. 2, so that the sides of
the cells shall be hexagonal and the divisions
flat, or nearly so. .

It will be evident that when each cell is
filled with confined water, or other non-com-
pressible liquid, any blow upon the surface can-
not penetrate the metal without displacing the
water, and that the concussion upon the face of
one cell is distributed upon the entire interior
surface of such cell. Therefore, if that cell can-
not change its shape permanently, the blow of
the projectile will be resisted ; hence the metal
only requires to Le of sufficient thickness to
resist the punching action of the shot when
thus backed up. And it will alse be apparent
that the compressing action upon the waterin
one cell tends to expand that cell, and the pres-
sure is taken upon the walls thereof and trans-
ferred to the adjacent cells; and in this manner
one cell supports another, and the elasticity of
the metal allows the concussion to be thus dis-
tributed and rendered harmless, solong as the
concussion and pressure of the water do not
exceed the nltimate tensilestrength of the metal
employed. -

It will be evident that the armor-plates
may be made in sections of greater or less
size, and that each section will bo preferably
cast in one piece. However, the parts maybe
of wrought metal, properly riveted or welded
together, or the surface may be of steel and
the cells of gun-metal, cast upon the steel
while in a sufficiently-heated condition. '

The water or other liquid is supplied by
suitable pipes to the cells, so as to insure the
entire filling of each cell and the separation
of one from the other. »

I have shown in Fig. 3 the tubes as intro-
duced at the center of the cells, and provided
with pipes @ and 4, that are turned up and
down within the cells; and the central pipe, e,
is made with two water-ways, communicating
with the respective pipes d’ and ¢ ; orthe water-
ways may be in the cast metal, as shown at &,
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and separate tubes lead to the respective cells;

or there may be tubeslaid in the mold and the

metal cast around ‘the same, and in that case
such tubes or holes bored in the metal may
be at the angles of the partitions of the cells;
as seen at n m, and by arranging these as
shown in Tig. 2 the tubes for each cell are
separate. In all instances the tubes at the
back of the armor should be provided with
cocks or gates, and the tubes be connected in
such a manner that water or other liquid may
be pumped through them until the cells are
entirely full; or ranges or tiers of these cells
may be filled at places that are exposed, and
other cells may remain empty, the pipes and
.cocks being arranged so as to allow of this
being done. ' * . ,
"~ In cases where this improved armor-plate is
‘employed for revolving turrets, the pipes for
supplying o discharging water should be led
to the vertical axis and provided with swivel-
Joints,

The armor-plates may be attached to the

vessel in any desired manner, according to the
character of the other parts of said vessel,

and the tubes for the supply and discharge of '

‘water, and the cocks and valvesthereof, should

]

be protected from injury, and the cocks should
be below water-line and -connected with the
main supply and discharge pipes and pumps,
80 as to be operated with rapidity. It will gen-
erally be preferable to exhaust the air and
allow the water to rush into the vacuum.

I claim as my invention—

1. An armor-plate containing ranges of sep-
arate cells in the metal of the armor-plate
itself, in combination with means for entirely
filling each cell with water or other liquid,
confining the same within such cell, or allow-
ing the withdrawal of such liquid, substan-
tially as set forth.

2. The cellular armor-plates provided with
two ranges of cells in the metal of the armor,
the outer range being nearly hemispherical
and the inner range being nearly spherical at

the ends, and with hexagonal partitions be--
tween the cells in the respective ranges, sub-

stantially as set forth.
Signed by me this 16th day of April, A. D.

1878. )
EDWARD W. SERRELL.
Witnesses:

CHAS. W. RAMRAY,
Wu. H. BROWN.




