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UNITED STATES

PaTEnT OFFICE.

SAMUEL L. VALENTINE, OF BANGOR, MAINE.

IMPROVEMENT IN

WATER-WHEELS.

Specification forming part of Letters Patent No. 2,898, dated December 31, 1842,

To all whom it may concermn:

Be it known that I, SAMUEL L. VALENTINE,
of Bangor, county of Penobscot, and State of
Maine, have invented a new and useful Im-
provement in Water-Wheels, of which the
following is a full and accurate description,
reference: being had to the accompanying
drawings, making a part of thisspecification.

My improvementisinthat variety of wheels
commonly called “reaction-wheels;” and it
consists in my peculiar manner of construct-
ing the wheel and buckets attached to the
same, to allow of the whole being cast in one
piece without any injury resulting from the
contraction of the metal in cooling, and also
to produceabettereffect,ashereinafter shown.

My wheel is of a concavo-convex form—that |
is, convex on its upper and concave on its
lower surface—as shown in the section of the
wheel at Figure 2.

In Fig. 1, A is the upper portion of the wheel
of a convex form from the periphery fo the
center of the wheel, at which latter point there
is an opening for the shaft to pass through,
and to the edge of which opening the lower.
edge of a vertical collar B is attached. The
buckets are plates cast or fastened by their
lower edges on the convex surface A of the
wheel, and of the same height as the collar B,
to the outside of which the inner ends of the
bucketsare joined. These buckets extend in
a curve of nearly half a circle from the collar
B to the periphery of the wheel, each bucket
being curved in the same direction, and form-
ing with the periphery of the wheel at the
point where they meet an angle of about fif-
teen degrees, more or less, the curve of the
buckets being so arranged that one bucket
terminates at the periphery of the wheel im-
mediately behind the middle portion of the
bucket in front of it, but leaving an opening
between them for the escape of the water; or,
in other words, a straight line running from
the periphery of the wheel at the point where
one bucket terminates to the center of the
wheel would pass through near the middleof
the Lucket preceding it, as shown at Fig. 1,
where C C are the buckets, curving from the
collar B to the periphery of the wheel, and
arranged asset forth, the spaces between them
serving as guides for the passage of the water.

To strengthen the buckets and to increase

at the same time the effect of the wheel by

contracting the openings where the water es-
capes from it, I make use of a rim or ring
placed im'mediately over the periphery of the
wheel and resting on the buckets through the
outer half of their length, which rim is scal-
loped on its inner edge to adapt it to the
curve of the buckets, to the upper edge of
each of which a scalloped edge of the rim is
joined, as shown in Fig. 1, where D is the
rim, placed above and parallel to or with the
periphery of the wheel, but somewhatgreater
in circumference, and b b the edges of the
scallops made in the rim, of the same curve
as the buckets, to the upper edge of which
they are joined. Thesewheels are applied to-
the perpendicular and also to the horizontal
shafts, and the water conducted and applied
to the wheel, as is usual with other reaction
wheels now in use. 'When applied to the ver-
tical shaft, a cistern may be placed round the
wheel—say three feet high (more orless) from
the surface of the wheel—the top of the cis-
tern being covered with a flange, which is.at-
tached to the shaft, and of course turns with
the wheel. This flange or cover. not only se-
cures the water in the cistern, but serves as a
lighter, whereby the box on which the shaft
rests is relieved from a part of the weight of
water which presses upon the wheel. The
water is conducted to the cistern from the
flume through a gate sufficiently large to keep
up a constant pressure in the cistern equal to
the head of water in the flume, and is pitched
so as to strike the wheel from the shaft to the
inside of the scalloped rim and in the diree-
tion the wheel turns, and as the waterin the
cistern revolves with the wheel there is a con-
stant percussion against the bucketsin addi-
tion to the reacting power of the water.
When applied to the horizontal shaft, two

wheels may be placed on the same shaft about - »

four feet apart, facing each other, with about
iwo inches of the outer edge of the scalloped
rim bearing against the ends of the cistern,
which is builtround theshaft and between the
wheels, and so well fitted that but very little
water can escape, except through the issues
of the wheels.

In pitching the water into the cisternI ob-
serve the same rules as I do with the perpen-
dicular shafts—that is, to make the gate suf-
ficiently large to raise a pressure in the cis-
tern equal to the head of water in the flume,



2 2,898

and always give the water such a direction in
entering the cistern as will best conform to
the motion of the wheel, and so as to produce
a constant percussion, as well as the reaction
of the water. In consequence of the long
. curved buckets the water in first entering the
cistern gives a sudden percussion, which in-
stantly sets the wheel in motion, which is a
greatadvantage over all other reaction-wheels
within my knowledge. The convex form of
the wheel allows of its being cast whole, as it
admits of its contracting while the metal is
cooling, and thus prevents any danger of its
cracking, as in wheels of the old construction.
Theineclined plane which is formed on every
side of the wheel also assists in its action, as
it offers less resistance to the passage of the
water than if the wheel were flat, and allows

of the weight of the whole eolumn of water
being brought to bear more directly on the
buckets and vents of the wheel, producing
necessarily a greater effect.

Having thus described my invention, which
I denominate *concavo-convex reaction-
wheel,” what I claim as my improvement, and
desire to secure by Letters Patent, is—

The concavo-convex construction of the
wheel, being convex on one side and concave
on the other side from the periphery to the
shaft, in combination with the buckets and
rim, constructed and arranged as herein set
forth.

SAMUEL L. VALENTINE.

Witnesses:

SARAH B. VALENTINE,
MARY I. VALENTINE.
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