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To all whom it may concern : | |

- Beit known that I, JouN B. MCCORMICK, of

Holyoke, county of Hampden, State of Massa-

chusetts, bave invented an Improvement in

¢ Water-Wheels, of which the following descrip-

tion, in connection with the accompanying
drawings, is a specification.

My invention relating to water-wheels 18

shown embodied in a turbine wheel in which

jo the water is received at the periphery and IS

 discharged downward therethrough, and has

for one of its objects such construction of the

buckets as to cause the different portions of

the water entering simultaneously at different

1 heights on the wheel, also to clear the buckets

simultaneously. Thewater entering at the top

of theinlet-opening of the wheel has less head

and correspondingly smaller velocity than that

entering at lower points, the velocity of the wa-

20 ter increasing, according to well-known laws,

- from the top to the bottom of the said open-

ings. In other words, the water that enters
the upper part will traverse a smaller space

in a given time than that entering at points

below it, and the points at which the water en-
tering at the same moment at different depths
from top to bottom of the inlet will arrive at
the erd of a given interval will form a definite
~ curve, which may be determined theoretically
30 from well-known mechanical lawsof movement
of liquids, or may be determined or verified ex-
perimentally. | S
One part of my invention consists in termi-
nating the buckets at their discharge-edges in
32 a curve of this natare, it being concave to the
axis or shaft of the wheel, and closely approxi-
mating a parabola in form.
The invention also consistsin extending the
staves below thelowerextremity of the buckets.
The invention also consists in a bucket hav-
ing its acting face provided with corrugations,

25

4.0

to thus enable the water to be better retained

thereon. |
The invention also consists in making the

45 corrngations on the acting faces of the buck-
ets, by which the water is guided, increasing
in width from the bottowm to the top portion
thereof, so that substantially equal amounts
of water will pass through each of the said

co corrugations. |

t It also consists in details of construction of

the casing in which the wheel is mounted, and
the gate therefor, as hereinafter described.

Figure 1is a vertical longitudinal section of
a water-wheel embodying my invention. Ifig. 55
9 is a transverse section on line x x of Ifig. S,
looking in the direction of the arrow; Kigs.s
and 4, side elevation and plan view, respect-
ively, of one of the buckets; Figs. 5 and 6, side
and edge elevations of a modified form of 6o
bucket giving greater power, but with less per-
centage as compared with the amount of wa-
ter; Ifig. 7, a top or plan view thereof; Iig. S,
a vertical section of the wheel and its case;
TFig. 9, a partial transverse section thereot 1n
line z #, Fig. 8; Fig. 10, a side elevation of a
portion of the case and one of the gates; aud
Fig. 11, a horizontal section of the lower por-
tion of the shaft on line y y, ¥ig. o.

The shaft a, having at its lower end a bear-
ing-piece, a/, resting on the step b, is provided
with a huab, ¢, to form a support for the upper
portions of the buckets d, properly eurved, as
shown in Figs. 3 to 7, to fit the said hub, and
provided with holding-studs e to enter sockets
therein. The buckets are shown as provided
with staves f, they being made of the same
piece with the buckets; but the said staves
| might be omitted. The lower portion of the
hucketsand staves,ifemployed, willbeinclosed 8o
within a band or ring, g, either shrunk upon
or cast with thesaid bucketsaud staves to hold
them and the buckets securely in place; or, if
desired, the entire wheel may be cast in one
piece. The water entering at the upper por-
tion, 2, of the bucket is under less head and
consequently moves with less velocity than that
entering at the different points below 1t, that
at the lowest point, 3, of the inlet-opening
having the greatest head and velocity, and
consequently a column of water entering be-
tween the points 2 and 3 will traverse dif-
ferent distances in a given interval of time.
The edge 4 of the bucket over which the water
is discharged is made as a curve approaching
a parabola in shape, and from the Innermost
point of discharge to or almost to the periph-
ery of the wheel is concaved toward the shait
aof the wheel, this curve containing the points
| at which the different portions of the said col- roo
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~clearance to the expended water.

that by this arrangement the water will enter,
pass through, and discharge from or c¢lear the
buckets with a steady,regular flow, expending
its entire energy upon the wheel, instead of a
part of the water clearing the wheel before the

rest, which, dragging behind, clogs the wheel

and causes a portion of the energy of the wa-
ter to be expended upon itself in producing
eddies. The parabolical space (best seen in
Kig. 8) beyond the discharging-edge 4 of the
buckets and around the shaft « affords good
In order to
increase the efficiency of the wheel, the buck-
ets are inclined backward at an increasing
angle to the flow of water near the lower part
ot their discharge portion, as shown at 5, Fig.
1, thus producing ¢“displacement” of the wa-
ter or 1ncreasing its action on the buckets as
1t 18 leaving themn. S

In the form of bucket shown in Figs. 5, 6,
and 7 the junction of the bucket with the stave
1s a uniform cuarve, (shown in Fig. 6,) so that
the water acts uniformly throughout its pas-
sage, this arrangement giving greater power
than when the buckets are as shown in Figs.

1 to 4. The staves are preferably extended

below the discharge-orifices of the buckets, as
shown at 6, Figs. 1 and 3, to thus form a guide
for the water after leaving the said buckets.
The buckets are provided with grooves or cor-
ragations 7 to guide the water as it passes
through the wheel, the said grooves preferably
gradunally decreasingin width from the top por-
tion, 2, to the bottom 3 of the buckets, as best
shown in IFig. 3, so that substantially equal
quantities of water will pass through them.
The general structure of the casing in which
the wheel is mounted is shown in Fig. 8, the

lower portion of the wheel being inclosed in |

the draft-tube m, which is')provided with open-
ings n for the escape of the water, through
which the step b of the shaft @ may also be
adjusted. The said step, held in a socket, o,
connected with the draft-tube m by arms m/,
1s supported upon an adjusting-screw, p, pro-
vided with a head,r,tobeengaged by a wrench,
and a flange, s, to sustain the end of the said
wrench, so that it may readily be operated
from the openings #. A set-screw, ¢, secures

“the step atter it has been properly adjusted.

The bearing-piece ¢/ is chambered, as shown
at 12, about the extremity of the shaft, the
diameter of which is reduced at this point,
the walls of the said chamber being curved,
as shown at 13, so that as the wheel revolves
the water is caused to circulate through the
said chamber, as indicated by the arrows, Fi g.
11, just above the step, which is thus kept
cool. The upper portion, m?, of the casing

contains the usual guides, w?, (best shown in

Ifig. 9,) for directing the water into the buclk-
ets of the wheel.

adjacent pair of guides m® are closed by a gate,
u, provided at its lower ‘end with a foot, u/,
fitted to the surfaces of the said guides,

The spaces between each

265,689

umn of water will arrive simultaneously, so | shown in Fig. 9, and thus forming the upper

limit of the passage-ways for the water be-

tween the said guides, as indicated by the ar-

rows, Ifig.-8. The said gates u «’ are all in-
dependent,and maybeindependentlysetatany
desired height to adjust the size of the inlet-
opening between the guides m?, according to
the amount of water-supply, which varies ac-
cording to the season of the vear.

Kach gateis provided with a series of engag-
Ing-points, 8, (shown as ratchet-like teeth,)
adapted to be engaged by a gate-supporting
projection, 9, at the upper part of the casing
m?, (see Iig. 10,) to thus sustain the gate u at
any desired height. |

The casing m? is provided with a series of

gate-tastening projections, », corresponding to
the gates «, against which the upper portions
of the said gates rest, they being held with
the desired one of the teeth 8, engaged by a
projection, 9, by means of clasps ¢/, fitted to
hold the gate up to the said projections 9 and
v, and adapted to be removed, when desired
to change the height of the gate, by bringing
a different tooth 8 upon the projection 9.
This construction and arrangement obviates
the expense of the complicated gate-operating
devices now in-use, by which all the gates «
are operated simultaneously; but it affords an
efficient means for regulating the gates from
time to time to accommodate large changes in
the water-supply—an advantage not hereto-
fore attained without great expense—thus en-
abling the owners of small mills, who cannot
atford the expensive adjustable gates, to set
their gates from time to time in the most ad-

at command. | |
I elaim— .
1. In a water-wheel, the bucket d, having

its discharge-edge 4, made with the parabolic
curvature shown, concaved toward the axis of

rotation from the innermost point of discharge
to or almost to the periphery of the wheel, sub-
stantially as described. o

2. The buckets provided with water-guiding
grooves or corrugations on their acting faces,
substantially as and for the purpose set forth.

0. The buckets provided with a series of
water-gulding groovesor corrugations, the suec-
cessive grooves of the series gradually decreas-
ing in width from the uppermost downwardly,
substantially as and for the purpose deseribed.

4. The wheel-shaft and its step, combined
with the step-adjusting serew provided with
wrench-faces, and a flange to support the end
of a wrench engaging the said faces, substan-
tially as described. S

5. The wheel-inclosing case and a series of
guides surrounding its periphery, combined
with a series of independently-movable gates,
one to each of the said guides, and means to
fasten them atany desired height, substantiall N
as and for the purpose described.

6. The wheel-inclosing case and its guides,

as | provided with gate supporting and fastening
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- projections, combined with tlie series of inde- | Intestimonywhereof I have signed myname
pendent gates, each provided with a series of | to this specification in the presence of two sub-
engaging-projections, to be held by the corre- | scribing witnesses.
sponding gate-supporting projection, and the |

¢ clasps to retain the said gates engaged at any | JOHN B. McCORMICK.
desired height, substantially as described.
‘7. The shaft-bearing piece,chambered as de- | Witnesses: |
scribed, whereby the water is caused to eircu- CHAS. W, RANLET,
late just above the step to keep the bearing MosES NEWTON.

10 cool, substantially as set forth.
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