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To all whom it may concern: 
Be it known that I, YOUNG. W. LARMON, of 

Russellville, in the county of Logan and State 
of Kentucky, have invented a new and Im 
proved Combined Turbine Water Wheel and 
Gate; and I do hereby declare that the fol 
lowing is a full, clear, and exact description of 
the same, reference being had to the accom 
panying drawing, forming a part of this speci 
fication, in which 

Figure 1 is a vertical, and Fig.2 a horizon 
tal, section; Fig. 3, a side elevation; Fig. 4, a 
plan view of wheel. 
The invention relates to the improvement of 

turbine water-wheels, so that they may run 
more easily when submerged by the backwa 
ter, under a less head of Water, and so that 
the velocity of wheel and the power may be 
graduated conveniently to the work which is 
required. 
The invention will first be described in con 

nection with drawing, and then pointed out in 
the claims. 
A represents a water-tight wheel-box, which 

has a discharge-tube, ct, that passes down 
through the fore-bay to discharge the water 
that has been used, and a basin, a?, consider 
ably larger than the wheel, and kept con 
stantly more or less filled from the fore-bay, 
in whose water the said box is completely sub 
merged when the water is sufficiently deep. 
B is a middle-pivoted gate or rocking valve, 
making a Water-tight joint, and operated, pref. 
erably, by a spur-wheel, C, pinion D, and shaft 
E, provided with hand-wheel, a ratchet and 
detent-pawl being employed to hold it open at 
any preferred width. 
By thus providing a submerged box with 

solid body of water immediately around the 
wheel, the stream that enters the chutes is 
undisturbed, enters in an unbroken volume, 
and does not foam or carry air within the 
wheel. The latter thus runs with great uni 
formity, and a sensible saving of power. 
FF represent the chutes, which flare at the 

mouth f, and gradually lessen in cross-sec 
tional area until the issue f is reached. This 
allows for the natural alnd unavoidable waste 
of water, and makes certain a solid current 
to impinge upon the face of buckets. F is 

an inner flange of chutes over the hub of 
wheel, to prevent the weight of water from 
being carried by the wheel before it acts as a 
motive power. His the wheel, having curved 
bruckets h, bottom issues h", and lateral issue 
h°. The curved cutting away underneath the 
wheel and between the issues is a curve 
whose radius is equal to the diameter of the 
circle between the bucket-issues at the bottom 
of the wheel; and the object of this arrange 
ment is to prevent friction in drag water, and . 
to prevent beading around the wheel, so as to 
allow the water, after having spent its force 
upon the wheel, to have a ready escape. The 
lateral escape is the more important, in con 
sequence of the centrifugal tendency of the 
current on the inside of wheel, the same (and 
thus the leverage of the water) being increased 
by the bevels i on the wheel-hub I extending 
downwardly and outwardly toward the cir 
cumference. 
This gate enables the miller to cut off, at 

pleasure, any part of the Water-power in a 
moment, while keeping on the wheel a full and 
steady pressure. It enables him to cut down 
at pleasure the actual head of water, however 
great it may be, to any desired lower head, 
even to the point of cutting it all off. This 
gate, being placed at some distance from the 
wheel, removes the disturbance in the water 
as far as possible from the wheel, which re 
ceives it solid, while the construction is so sim 
ple that derangement and consequent loss of 
time need never occur. It is also cheaply 
manufactured, and does not involve the ne 
cessity of any great- capital. The size of the 
gate depends on the size and number of the is 
sues, and ought to give an area of inlet at 
least five times as large as the sum of all the 
issues. 
The two chutes are placed inside the Water 

case-one with the mouth fronting the gate, 
the other with the mouth fronting the farther 
end of the case. They are both constructed 
alike. The top of the water-case is fastened 
down with screws, and may be removed, while 
man-holes are made on the top and at the for 
Ward part of the chutes, near the mouths. 
These holes are made by removable pieces 
fastened across the chutes. The slopes of 
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chutes pass into a circular form on the out 
side, but at the bottom are discontinued. 
The water just past the point where the bot 

tom of the chute is discontinued presses on 
the wheel and carries it around; but the 
chutes continue above the wheel. The chutes 
continue in this way about two-thirds the dis 
tance around the wheel. The chutes are, at 
the point where the Water leaves them and 
goes on the wheel, larger than the wheel-buck 
ets, that widen up and out both ways. The 
object in gradually decreasing the height of 
the upper part and inside of the chute is to 
keep solid pressure of water on the wheel, al 
lowing for escape of water through the draft. 
The chutes are so sized as to let pass four 

thirds of the quantity of water which passes 
through the issues of the wheel. The advan 
tage of this chute is that it feeds to the wheel 
all the water it can use, keeps the water solid 
or in a body, and delivers it to the wheel with 
its greatest propelling power, the excess of 
one-third or more in capacity of chutes over 
that of the issues obviating the difficulty from 
a circular chute. 
The wheel is so constructed as to receive 

the benefit of the water-power to a superior 
degree, to hold the water only so long as it 
has power in it to communicate, and then to 
get rid of it. The buckets are put eighteen 
inches apart in wheels whose diameter is thir 
ty-six feet, or more, between the outer edge of 
the wheel and a rim, the chutes set directly 
over these buckets, and the water runs down 
from the chutes into the buckets and escapes 
near the outer edge of the wheel. These buck 
ets sit somewhat outward, so that the wheel 
rim is thicker at top than at bottom, to let the 
water pass freely, and the edge of the rim at 
the bottom is cut away for the same purpose. 
The buckets are ranged around so that the 

rim side of them is a circle; but the inner side 
is so cut that the segments between the buck 
ets are not circular, half of the circle being 
cut away. This widens the bucket at the top, 
making it larger than the issue, which secures 
steadiness of pressure and a solid body of 
water; also shortens the line, and prevents 
friction. The cutting away half of the circle 
also prevents the bending of water along the 
edge. The buckets at the top are considera 
bly curved, the curve gradually becoming less 

toward the bottom, terminating in nearly an 
inclined plane. The wheel will not be affected 
by backwater except so far as to diminish the 
head of water, although the wheel may be 
submerged to any depth. It will continue to . 
exert the same power as long as the differ 
ence between the height of head and tail water 
is sufficient to run it. 

In regard to the head of water required to 
run the Wheel, it secures more power from a 
low head than any other wheel, and admits 
the running of mills with heads so low that . 
no other wheel will furnish sufficient power. 
By using two chutes instead of one, Iren 

der unnecessary the convolution or winding 
passage of the current of water, thus saving 
much friction and consequent velocity of the 
current. This feature is thought to utilize a 
considerable percentage of the water-power 
that has been hitherto lost. The merit of the 
two chutes does not consist in the number, 
but in the arrangement, whereby the point 
Where the bottom of the chute is discontinued 
is just over the tail end of the other chute, 
and from this position the water as it passes 
out of the tail-chute presses up under the wa 
ter coming in, and which, in its turn, presses 
down on the tail-water, thus keeping the wa 
ter Solid and free from air. As the two cur 
rents of Water (coming in and going out) go 
in the salne direction, there is no friction. 
Having thus described my invention, what 

I claim as new is 
1. The combination, with a turbine water 

Wheel, of an air-tight case submerged in fore 
bay, and provided with adjustable gate and 
chutes, arranged above the wheel, as and for 
the purpose described. 

2. A turbine-wheel, provided with overly 
ing chutes and curved continuous buckets, 
tending outwardly from top to bottom of 
Wheel, as and for the purpose set forth. 

3. The flange F on the inner bottom-edge 
chute, as and for the purpose specified. 

4. The wheel-hub I, having bevels i extend 
ing outwardly toward the periphery of wheel, 
as and for the purpose described. 

YOUNG W. LARMON. 
Witnesses: 

HUGH BARCLAY, Jr., 
J. CAP. MORTON. 

  


