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To all whonm it may concern:

Be 1t known that I, Isaac P, LAMBING, of
Tone, county of Amador, and State of Califor-
nia, have invented an Improvementin Water-
VWheels; and I hereby declare the following to
be a full, clear, and exact deseription thereof.

My invention relates to the class of water-
wheels, and more especially to the sub-class of
turbines. |

My invention consists in the constructions
and combinations of device which I shall here-
inafter fully deseribe and claim.

Figure 1 is a horizontal section of my water-
wheel. Iig. 2 is a vertical section of same.
Fig. 3 18 a perspective view of one of the
buckets looking into 1ts face, the dotted lines
showing the sections at different points in or-
der to show the inclination of its bottom. Kig.
4 18 a perspective view ol the bucket taken
from the outer side.

A is the axis, here shown as vertical, as I
have herein illustrated the wheel as operating
in a horizontal plane, though it may be turned
to rotate in a vertical plane, in which case the
ax1s would be horizontal. o |

B 18 a disk on the axis, having a T shape 1n
section, and provided In its rim with tapering
dovetailed grooves b, which form seats for the
buckets C, the peeculiar construction of which
I shall presently deseribe.

1) is an annular hollow shell or casing hav-
ing an inlet, d, for receiving the water, and

providedon itsinner circamference with open-

ings d’, which are preferably formed as one

= continuous slot.- To the innerside of the an-

nular casing is bolted an annular band or ring,
It, having a shape in section similar to that of
the disk B, the inner surface of said ring be-
ing close to the outer surfaces of the buckets
C. 1In this ring at intervals are made open-
ings for seating the nozzles ¥, which may be
cither round or angular in cross-section and
of a tapering form, whereby they fit closely.

The general operation.of the wheel is obvi-
ous. The water under head or pressure is ad-
mitted through inlet d to casing D, and dis-
charged therefrom through the several nozzles
against the buckets C, whereby the wheel 18
rotated. In turbine wheels the direct press-
ure of the water upon the curved bucket isthe
prime cause of rotation. In tangential wheels,

e ¥l

‘when near the lower end, on account of thein-

—

| ourdies,’”’ the principle of operation is impaet.

In my wheel I have embodied both pressure
and impact, and,while using a carved bucket 55
of the general type of the turbine wheel, 1 use
instead of its gates or surrounding chutes the
nozzles of the hurdy-gurdy.

The buckets C arve as follows: Each 18 a
trough-like strneture having a bottom, ¢, an 6o
inner side flange or wall, ¢/, and an outer side
flange or wall, ¢®. On theinner surface of the
inner wall, ¢/, near its npper end, is formed or
secured a plate, ¢!, correspondingly tapered -
and beveled to the grooves & in disk B, and 03
said plate fits in said groove and Is secured
therein by bolts or rivets in such a manner
that the bucket hangs downwardly, 1ts general

.direction being parallel with the axis of the

wheel. In the direction of its length the.yo
bucket curves in its lower portion inwardly—
that is, toward the axis-—so as to secure the
cenfral and downward discharge. T'he bottom

¢ of the bucket is peculiarly formed. In its
upper portion it leads off from a radial plane 75
of the disk B at an angle in the direction of |
the rotation of the wheel; or, in other words,
regarding the securing-plate ¢' as in the plane
of a ehord of an are of the disk, the bottom ¢
stands at a decidedly obtuse angle to said 8o
chord-plane and to the perimeter of the disk.
This angle grows slighter downwardly until
when near the lower end of the bucket the
hottom is turned the other way and slopes in-
wardly to the inner wall and discharge end of 85
the bucket. The effect of this formation of
the bottom is that throunghout nearly the en-
tire length of the bucket it is deeper on its
outer side, the depth gradually diminishing
from the top to near the bottom, when it
changes over tothe inner wall. The objectin
this is to throw the greater portion of the wa-
ter to the circumference of greatest diameter
throughout its passage down the bucket, until
05
ward curve of the bucket and the inward 1in-
clination of the bottom, the water is dis-
charged centrally. Now, with relation to the
buckets, the nozzles F are so located that the
stream thrown by them shall strike the bottom
of the buckets near their top and at right an-
oles to their impact surfaces, so as to secure
the best impact. The direction of the water

ICO

and those commonly known as ‘“‘hurdy- | tothe cuterside of the bucket provides for the
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exercise of its reactive force to the best ad-
vantage, and the general curve and length of

~ the bucket gives the most desirable reaction

10

and discharge, to wit: centrally and down-
wardly. DBy securing the buckets to the disk
B, as described, they may be readily adjusted
vertically to accurate position, and may also
be removed for repairs or the substitution of
others. Thenozzles Farealsoremovable, and
their position may be varied by turning the

- ring K, which carries them, the continnous

slot d’ in the outer casing D permitting the

nozzles to be moved with the ring and afford-

- Ing communication in whatever position they

15
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~ force of the water, which result is gained by
the water coming in contact with them and

30

may beadjusted. Inthetopofthecasing Dare
made hand-holes @, foraffording an opportun-
1ty to reach the nozzles for removing and re-
placing them. | |

The buckets may, of course, if desired, be
cast Integral with the disk, though this is not
preferable. |

1 place in the bottom of the buckets the bar-
riers (3, which consist of angular Iugs or points
formed orsecured in position. These project

from each wall alternately, and others may be |

placed in the middle. These are for the pur-
pose of more perfectly utilizing the reactive

reacting directly against them, and also by
being diverted from side to side, so as to bet-
ter react against the walls of the bucket, thus

causing it to expend and exhaust its entire

| force before being discharged, when it drops

dead from the lower end of the bucket.
- Having thus deseribed my invention, what I

Patent, is— -

- 1. In a water-wheel, a trough-like bucket
with side walls and a bottom deeper along its
outer edge, said bucket curving inwardlyand.

the depth of its outer edge diminishing in the

‘direction of its length to its discharge end,

substantially as described.
2. In a water-wheel, a bucket having a bot-
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claim as new, and desire to secure by Letters .
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tom and side walls, and curved inwardly in

the direction of its length to its discharge end,
said bottom being at an obtuse angle to the
perimeter of the wheel, the angle diminishing
gradually toward the discharge end, and the

bettom then inelining inwardly, substantially
| as deseribed. - - |

- 3. In a water-wheel, and in combination
with the disk and its buckets, the encircling
“hollow casing for the water, having on its in-
ner surface the continuous slot, the adjustable
ring secured to the inner surface of the hollow

S5

casing, and the nozzles carried by thering, and

communieating with the casing through its
slot, substantially as desecribed. - |
In witness whereof 1 have hereunto set my

hand.

| - ISAAC P. LAMBING.
Witnesses: |
S. H. NOURSE,
H. C. LEE.
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