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UNITED STATES

PaTENT OFFICE.

HENRY S. HOLDER, OF MACON, GEORGIA.

WATER-WHEEL.

SPECIFICATION forming part of Letters Patent No. 265,416, dated October 3, 1882,
Application filed July 4, 1882. (No model.)

To all whom it may concern:

Be it known that [, HENRY S. HOLDER, a
citizen of the United States, residing at Macon,
inthecounty of Bibband State of Georgia, have
invented certain new and usefuo! Improvements
in Water-Wheels; and I do bereby declare the
following to be a full, clear, and exact deserip-
tion of the invention, such as will enable others
skilled in the art to which it appertains to make
and use the same, reference being had to the
accompanying drawings, and to letters or fig-
ures of reference marked thereon, which form
a part of this specification.

My invention relates to improvementsin the
class of water-wheels known as ‘current-
wheels,” and more particularly to that class of
current-wheels which have a vertical shaft with
radial arms earrying hinged buckets.

Heretofore some wheels of this class have
been constructed with devices for raising the
entire wheel out of the water whenever it is
desired to stop the wheel, and others with
mechaunism for lifting all the buckets into a

- lorizontal position, or releasing them, so that
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they will all swing free with the current, or
else locking all, so that they will all present a
uniform resistance to the ecurrent. By means
of my invention I accomplish the same result
with a lifting device attached to the buckets
on one side of the wheel only. If the bonckets
on one side of such a wheel are raised into a
horizontal position and held there, the wheel
will stop as soon as the raised buckets reach
the resistance side of the wheel, for the buck-
ets on the other side will be lifted by the cur-
rent, and thus the mechanism will be as effect-
ual for the purposes as if it were applied to all
the buckets. . _

My invention consists of a lifting device at-
tached to a part of the buckets of a current-
wheel only. ' :

It also consists of an improved device for

- raising the buckets of a current-wheel, consist-
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ing of a crank-lever attached to each bucket
and a collar sliding on the shaft, which can be
lowered to depress the short arms of the crank-
lever and raise the buckets when it is desired
to stop the wheel; and it further consists of
certain details of construction, which will be
hereinafter fully deseribed, and set forthin the
claims. :

Figure 1 of the accompanying drawings isa

side elevation of my water-wheel in operative
position. I'ig. 2 is a plan of the wheel, taken
on the line x z of Fig. 1. Fig. 3 is a side ele-
vation of the wheel when stopped. Iig.4isa
plan view of the same, taken on the line y y;
and Fig. 5 is an enlarged detail view illustrat-
ing the operation of the collar and crank-levers
for raising the buckets. Al of the viewsshow
the wheel as acted upon by the current.

The wheel is supported in a trame consist-
ing of the upper and lower horizontal bars, A
A/, and the side timbers, B. This frame-work
is placed between two piles, C, and slides ver-
tically between them by means of tongues and
grooves, so that it can be raised for repairs.

Phe vertical shaft D of the wheel hasaproper
step or bearing in the center of the lower bar,
A/, and also a bearing oun the upper bar, A,
above which it extends, and is provided with
any suitable bevel gearing or pulley for com-
municating the power to the shore.

The wheel consists of the hub I, haviug the
radial arms I extending outward from the top
of the hub, the buckets or blades G, hinged to
said horizontal arms, the vertical shoulders e,
projecting from the hub, and against which
the inuner edges of the buckets bear when they
are acted upon by the current, and the lower
radialarms, H,extending outward frowm the bot-
tom of the wheel to sustain the pressure of the
buckets along their lower edges.

For small wheels the arms H may be owmit-
ted, the shoulders ¢ being sufficient to sustain
the buckets, and for very large wheels tlie ends
of the arms I and H are properly connected
and braced to give the necessary strength.

I preferably construct the wheel with an odd
number of buckets, and in such cases one-half
of the whole number of buckets less one are
provided with thelifting device. If the wheel
has an even number of buckets, one-half of
them are thus provided, in both cases the buck-
etsto be raised being contignous. In the pres-
ent case two of the. buckets, g and g’—the
wheel illustrated having five—are provided
with the erank orrock lever I, the center part
or axis of which turns in bearings j on the top
of the hub. The lever is set so that its axis is

parallel to the npper edge and hinge of the
bueket, but slightly offset, so that its inner end,
which is made with the short arm K, passes
by the shaft in order to bring the arm K on
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the opposite side of the shaft from the bucket.
The long arm L of the lever extends down-
ward rLlonn the side of or behind the bucket,
and the end of it moves in a guide, M, on the
back of the bucket. Both arms of the crank-
lever are in the same plane.

Sliding on the shaft D above the wheel is a
collar, N having a broad horizontal flange
which comies jusb above the endsof the ¢ ‘zmk—
arms K. Thisccllarisheld np, when the wheel
is running, by the connecting-rod O, pivoted at
one end tothe collar and at the other to the le-
ver I’. The lever P is pivoted at one end to
one of the side bars, B, and has at the other
end the ropes R S, fastened to said lever.
These ropes pass round proper guide - pulleys
» s to the shore, and may be carried into the
mill or wherever desired.

The operation of the wheel is as follows: If
it is set for running, the rope I? is drawn taut,
holding thie eollar N up free from the crank-
Jever arms K, and the wheel will then run like
others of its class. When it is desired to stop
the wheel the rope R is loosened and the rope
S is pulled, which pulls the lever I” and the
collar N down. The latter rests against the
ends of the short arms IC of the crank-levers
until the buekets g ¢/, which are operated by
said eranlk-levers, reach the upstream side of
the wheel and are raised by the current. The
raising of the buckets by the current depresses
the short arms K of the levers and allows the
collar to fall or be pulled down onto them.
The wheel then turns until its momentum is
exhausted, and finally stops with the raised
buckets g ¢’ on the downstream side, as shown
by Figs. 3 and 4.

The object of extending the crank -lever I
beyond the shaft D is to use the rotation of
the wheel and the friction between the arms
KK and the collar N to assist in raising the
bueckets and holding them up when raised.
As thecollar is stationary, the force generated
by the friction of the arms against it tends to
depress the levers, while if the arm I{ were be-
tween its bucket and the main shaft the same
force would tend to raise the lever-arm, and
consequently lower the bucket.

The axes of the crank-levers are adjusted by
bearings j of different heights, so that their

ends can cross or lap over each other without
interfering.

If the crank-levers do not pass by the shaft
to the opposite side, then an arm fastened to
the bucket in line with the axis of the hinge
and having an uptoarned end will answer in
place of the crank-lever described.

It will be evident that the wheel will oper-
ate and can be stopped and started if entirvely
submerged or if set with only the buckets un-
der water, thus making it safe from damage by
freshets or high water.

Having thus deseribed my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. A water-wheel having hinged buckets,
and mechanism for throwing only a part of
the buckets out of action,so that the wheel can
stop by reason of the non-resistance of the
hinged backets swinging free on their hinges
on the upstream siae of the wheel, and the
non-resistance of the buckets held out of ac-
tion by said mechanism on the downstream
side of the wheel, substantially as set forth.

2. In a water-wheel, the combination of a
vertical shaft having horizontal arms carrying
hinged buckets with mechanism for raising a
part only of the buckets, as and for the pur-
pose set forth.

3. In a water-wheel having a vertical shaft,
hub, and horizontalarms with hinged buckets,
the combination, with one ormoreof thehinged
buckets, of a crank-lever having axis I, jour-
naled to thehub,arm I, attached to the bucket,
and arm K on the opposite side of the shaft
from the bucket, in combination with a collar
on the shaft, as and for the purpose set forth.

4. The combinationof the end-pivoted lever
P, ropes R 'S, pulleys » s, connecting-rod O,
and sliding collar N with the'erank-arms K,
hinged buckets G, radial arms IY, shaft 1),
and a suitable frame-work, asand for the pm—
pose herein set forth.

In testimony whereof Iaffix my signature in
presence of two witnesses.

IHENRY S. HOLDER.
Witnesses:
C. 8. Buxnpy,
STorY B. LADD.
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