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Lo all whom tt may concern:

Be it known that I, DANIEL HUG, a el‘mzen_
of the United States residing at Denver in
the county of Ampahoe, in the State of Oolo-. |
rado, have invented a new and useful Im-

pr ovement in Water-Wheels, which improve-

‘ment 1s fully set forth in the followmﬂ Speci-

cation and accompanying drawings.

My invention relates Lo water- wheelq and

more particularly to the improvement of the
bucketsthereof; and it consists of anovel con-

struction of the same whereby the fluid which
i1s discharged against said buckets is sepa-

rated 1nto two streams, which are caused to
diverge and be discharged from opposite por-
tions of the bucket in such a manner that the
whole reactionary force of the water or other
actuating fluid is utilized, in addition to the
cirect fome of the impinging jet.

It turther consists of novel means for

cheaply and expeditiously attaching the buck-
ets to the desired portion of the water-wheel ;

whereby they can be readily and quickly re-

palred in case of accident, and when in po-
sition are braced and secured in a most ef—_

fective manner.

It further consists of a nov el construetion
of protector or casing which is adapted to in-
close that portion of the wheel which is in
proximity to the jet or nozzle.

It further consists of novel details of con-

struction, all as will be hereinafter fully set

forth, and specifically pointed out in the |
| is attached to the rear portion of the bucket

clmms
Iigure 1 represents a side elemtwn, partly

in sectlon of a portion of a water-wheel hav-

-ing attached thereto buckets embodying my
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invention, certain of said buckets being shown
in elevation.
line ¢ v, Fig. 1, showing the relative position
of the buckets and the casing or protector
therefor. Iig. 3 represénts a section on line
r x, Fig. 1. Flﬂ' 4. represents a perspective
view of the front of the bucket in detached po-

sition. Fig. 5 represents a perspective view of

the back of the bucket in detached position.
Similar letters of reference indicate corre-

sponding parts in the several figures.
Referring to the drawings, A designates a

portion of the waterawheel, the same being

provided with a suitable hub (not shown)

Fig. 2 represents a section on

from which extend the f»«pokeb B to the rim C,
the structure ‘of the latter in cross-section
being indicated in Fig. 2. :

D designates slots which are located at cer-
tain intervalsin the rim C, it being noted that
sald slots are in the present instance at an
angle to the radius of the wheel, said slots
bemwadapted forthe reception of the ton aues

or tenons K of the buckets I, the front and

rear view of said. buckets bemﬂ' clearly un-

-derstood from Figs. 2, 4, and 5.

H designates the banse of the bucket, the
same 111clmmg' slightly downwardly and hzw-
ing its edge J slightly concaved, as will be
ewdent fwm Figs. 2, 3, and 4.

KK designates chfbmbels having the base H,
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and the rear walls I, of said ehambels bemn |

curved, so that as little resistance as pOSS1ble
1S oﬁeled to the flow of the water or other
fluid, the two chambers K being separated
by the apex M, which extends from the base
H to the V-Shaped upper wall N, between
which and the outer wall N’ of the bucket
are formed the chambers P, the same being
continuous of the chambers K and dISCh&PU’—
ing in diverging directions, it being noted

ward the outlet, thus having the funection of
a nozzle, whereby a retardatlon is caused to

the buckets, as is evident.
Q desig nates a shoulder or abutment which

and has its top R adapted to contact with
the outer perimeter of the rim C, which lat-

'tha,t sald chambels P nladually contract to-
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‘the flow of the water, thus permitting the re-
-actionary force of the water to be applled to

ter also contacts with the top R’ of Smd bueket |

when the parts are .:Lssembled

S designates an extension which is given to
the tonﬂ*ue ortenon E of each bucket, whereby
2 stoek is provided for the passage there-
through of the pins T, it being noted that
sald pins do not pass through the rim C, but
rest on the inner periphery thereof, the above
device forming a cheap, convenient, and ef-

fective means for expeditiously assembling

the buckets in position and being greatly
superior to any device in which a threaded
stem and engaging nut are employed to se-
cure the buckets in position, since in this lat-

ter construction the threaded stem, and con-
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sequently the bucket, must be of wrought- |
iron, and the expense of making the buehet
of this material and of cutting “the threads
on the stem and providing the necessary nuts
is a grave objection to this mode of fasten-
ing. By my invention, however, 1 simply
core the slots D in the rim C in practice, and,
the buclkets being produced in any conven-
ient manner, it is only necessary to pass the
tongue Z through a slot and insert the lock-

“Ing-pin in place.

In case it is desired to remove or replace
the bucket the pin can be readily withdrawn
by any handy implement, whereas when a
threaded stem and nut are employed the
same invariably become rusted together and

difficult of removal without the proper 1m-
plements, which are often not at hand.

U designates a protectororecasing employed
which ‘is located at the lower portion of the
wheel adjacent to the inlet-nozzle D', the
wheel being shown 1n the present instance
used as an undershot wheel, said protector
or casing U being preferably ‘made in halves

25 or sections and consisting of the upright
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at B
the protector or casing is substantially the

flanges'V, which are secured to suitable sup-
ports by means of the bolts W or other de-
vices, each section of the protector having a
lateral inwardly-extending flange X, which
turns downwardly and has the outwardly-
curved portion Z attached thereto, said por-
tion Z having the inwardly-curved continua-
tion A’ and being thence continued laterally
, 1t being understood that each-half of

same, the sides A’ thereof being cut away at
a point C', adjacent to the nozzle D', said cut-
away portion extending to the wall E'.

The operation is as follows: The actuating

medium, which may be water, steam, air, or

other fluid, enters through the nozzle D’ and

1S dlSCllﬂl"”‘Gd against the Dbucket in front
thereof. The dISChﬂl‘”ed fluid on striking
the inclined face of the base or lower wall II
1s then divided into twostreams, each stream

passing into a chamber X and thence up-

wardly and outwardly through the chamber
P, the V-shaped wall N acting as a deflector
and effectively dividing and directing each
stream outwardly from the bucket, it being
noted, however, in addition that the chamber
P gradually contracts toward the outlet, so
that 1t has to a cértain extent the function
of a nozzle, the flow of the water being thus

retarded,while the reactionary power thereof

i1s effectively applied to the walls of the said
chambers P and K and:-a greafly accelerated
impulse 1s 1mparted to the wheel, the dead
water being discharged from the bucket to
eitherside of the protector U from the cham-
ber I’, so that each bucket as it emerges at
the left of said protectoris entirelyfree from
water and none of the latter will be-thrown
upwardly or carried over the top of the wheel,
no matter how fast or how slow the same
should revolve. The portion B* of the pro-

tector closes in the same, as at B’, and ends

J

upper portion of said bucket having
shaped wall ther ein, the sides of which assist
in forming the top of said chambers, the latter
-dlsclmrp*mg at.opposite sides of the bucket.

ing therefrom, a V-shaped w
-portlon of

contracted,
-'buchet to a water-wheel.
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in a bent-down lip B?, so that all -the drain-
age water from the buckets is deflected down-
u*dly and prevented from getting into ro-
:—Lry motion with the wheel, .:Lt the same time
creating a partial vacuum in the casing above

the protectm S.

I desire to call especial attention to the lo-

cation and function of the wall N, since by
its employment I attain greater advantages
than can be attained by the usual construc-

tion of buckets where said wall is dispensed

with or where a flat surface exists.

It will be further noted that since all the
passages located in the bucket into which the
water i1s received or discharged are curved
there are no surfaces to obstruet the free and
rapid flowof the water away from the bucket.

The manner of attaching the buckets to the
wleel has already been 1'6161'1 ed to and 1s be-

lieved to require no further deseription.

It will of course be understood that the

terms ““upright,” ‘“inclined,” &e., employed

are merely relative terms and apply to the
parts only in substantially the positions

shown,

It will be evident that ciangesmay be made
by those skilled in the art which will come
within the scope of myinvention, and I there-
fore reserve to myself the right to make all
such changes or I]JO{ZhﬁGELthHS which may
come WthlH the spirit of .the same.

Having thus deseribed my invention,what
I claim as new, and desire to secure by Letters
PPatent, 18-~

1. In a water-wheel, a bucket having: di-
verging chambers arranged side by 81de, the

a:V-

2, In awater-wheel, a bucket-having an in-
clined base, a plurality of .chambers diverg-
wall in the upper
said bucket, the sides of which
wall assist in forming the top of said cham-
bers, the latter havm o'their exits curved:and
‘and means for atfaching said

3. Ina water-wheel, a bucket having.a plu-

rality of diverging chambers, the upper por-

tion of said chambers having a V-shapedwall

:therem the sides of which W&ll assistin form-
ing said chambers, which latter discharge at

opposite sides of said bucket, an -a’butment

on the Jlatter and a tongue -attached to said

bucket, in combination with the rim of said

water-wheel, a slot in said rim, in which said
tongue-is inserted, and a pin passing through

said tongue and having asuitable bearing on
said rim, said abutment beingadapted to con-
tact with the outer periphery of said rim.

4. In awater-wheel, a buckethaving anin-
clined base I the chambers IC extending
therefrom, the upper portion of said buckeb

being V- slmped and assisting in forming the
top wall of said chambers Ix and the cham-

bers P into which the latter chambers dig-
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charge, said chambers P being a continua- ]

tion of the chambers K and each having the
curved wall N’ and a contracted ontlet a
shoulder QQ attached to the rear of said bueket
and a tongue S projecting from the latter.

5. In a Watel wheel, a protector or casing
the same having attaehmw devices for a suit-
able support, an mwardly laterally extend-
ing portion, the same being continued down-
Wardly and an outwardly—eurved portion, the
same being curved inwardly and thence con-
tinued laterally, and a portion of said pro-
tector adjacent the dischar ge - nozzle being
cut away.

6. A protector for a water-wheel consisting
of two sections, each section having an up-
right flange V, the later ally and inwardly ex-
tendmn‘ memDber X, the same being curved
downwmdlyand havmﬂ the outwa;rdly -curved
portion Z, the same extendmw thence down-
wardly and having the curvature A’, and the
lateral extension B’ attached thereto.

7. Aprotectorfor a water-wheel, consisting

of two sections, each section havmg an up-
right flange V, the laterally and inwardly ex-

tendinﬂ' members X, the same being curved

| downwardlyand havmo the outwmdly -curved

portion Z, the latter extendmﬂ' thence down-
wardly and having the curvature A’', the lat-
eral extension B’ attached thereto, one ex-
tremity of said casing having the down-
wardly-deflected lip B? and means for hold-

C3

ing said sections in position, a portion of the
latter being cut away.

S. The combmatmn of & bucket provided
with a shoulder or abutment Q, and a tongue
or tenon K attached to said bucket and ex-
tending at an oblique angle to said abutment

with a water-wheel havmﬂ a slot in the xim

thereof, through which smd tongue passes,

said slot bemﬂ' out of alinement Wlth a radius
of said wheel, and a pin passing through said
tongue and resting transversely upon the.in-
ner periphery of said rim,said abutment be-
ing in contact with the outel periphery of
Sald wheel.

9. In a water-wheel, a bucket having a plu-
rality of diverging chambels the upper por-
tion of said bucket having a V-shaped wall
therein, the sides of which wall assist in form-
ing said chambers, which latter discharge at
opposite sides of said bucket.

10. In a water-wheel, a bucket having a.

suitable base a plurahty of chambers diver-
ging therefrom, a V-shaped wall in the up-

per port.ion of said bucket, the sides of said

wall assisting in forming the top of said cham-
bers, and means for attaching said bucket to
a water-wheel.

DANIEL HUG.
Witnesses: ;

JOHUN A. WIEDERSHEIM
Wu. C. WIEDERSHEIM
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