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To all whom € may concern:
Be it known that I, WirLiam A. DOBLE, a

citizen of the Umted States, residing at San |
Framncisco, county of San. Franclseo, &nd State

of Oahferma, ‘have invented certain new and
useful Improvements in Tangential Water-
Wheels; and I hereby declare the following

to be afull, clear,and exact deseription of the

same, reference bemn’ had to the accompany-

ing drawings, fOl ming a part of this specifica-

tlon

My invention relates to what are called

‘‘tangential” water-wheels, and especially to
certe,m improvementsin the fo1 m of the buck-
ets for such wheels. |

My improvements consist in for ming sueh
buckets with modified or elhptlcel mstead of

circular curves, 8o as-to reverse the direction-
of the impinging stream on the lines of a true
‘hydraulic curve, and thus secure the greatest
‘value of the energy of the impinging stream
in its impact on the bucket and of the reac-

tive effect of the reversed stream. Thisis se-
cured by causing the flow of the water in the
buckets to be aeeompllehed with the least pos-
sible disturbance of the stream and avoidance
of eddy-currentsorirregular flow, as is the re-
sult when buckets for thle class of wheels are
not designed as herein shown. By securing
this flow free from eddy-currents in the buck-

ets the efficiency of the wheel is materially

in¢reased, none of the energy in theé stream
being’ Wested or diverted by such losses..
ThlS has been demonstrated most suceess-
fully in the buckets constructed according to
my methods, the: increased efficiency galned
having been very materially above the best
IBSUH]‘S secured with buckets of other form
and-as hitherto constructed. In addition to

this the regular flow free from eddy-currents

m the buckets has lessened éroding or wear-
ing effect, securing a much oreater endm ANce
of the buckets reducmﬂ‘ the cost of mainte-
nance eecordmn‘ly Thle latter is of great

importanee where wheels are working under |

high pressures or when the water contains par-
tleles of grit or sand.

The 1mpr0vement also consists in (,ertam
constructive features, hereinafter pointed

out, being an impr ovement on my invention

in wnte1 wheels set forth in an application

for Letters Patent ﬁled on the 29th day of De-
cember, 1897, and serially numbered 664,344,

The ob;;eet of my invention is to more ef-
fectually utilize the energy of the water than
is possible by means of bucketshaving cur ves
of equal radius.

Tothese ends I construet tangential-water-
wheel buckets as shown in the accompanying
drawings, forming a part of thisspecification.

I“wme 1i is an elevatmn of a water-wheel
prowded with my improved buckets. TFig.
IT is an enlarged face or plan view of one of
the buckefts end a broken section of the wheél-
rim, to which the buckets are attached. Fig.

IIlisasideoredgeview of one of my lmpreved

buckets. Fig. IV is a section on the line &

1n FKig. I1. Fig‘;V is-a bottom or reverse view
of Fig.Il. Fig.VIisa seetion on the line 4 ¥
in Flﬂ' 1V. -

ferent

Slmllal letters of reference on the di
figures indicate corresponding perts
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Referunw to the drawings; A is a4 water-

wheel, to the periphery of which is attached

a semes of buckets B, against which is direcdt-
ed a jet or stream of wa,tel C from one or

75

more nozzles D in the usual manner of tan-

gential water-wheels.

B represents the bucket, eemprlsmﬁ? a shell
formed with two elli pscndal cavities in close
proximity centrally divided by a wedge-
shaped ridge or projection E, standing in the

' plane of revelution of the wheel the'fu’netien
of which is to split or divide the i impinging

stream C into two equal parts and initiate the
deflection of these parts subsequently effect-
ed by the configuration of the said cavities,
by whieh the duectlon of motion of said split
portionsis gradually changed to complete re-
versal. The form of the smd cavities in two
planesisindicated in Figs. IIT and IV and the
faceorrim in Fig. II, presenting ellipsoids of
revolution developed from radii approxi-
mately as shown, so the curves traversed by
the water after its impingement are thé sameé
in whatever direction it may flow.

In my application for Letters Patent he1 e-
inbefore referred to the buckets, while the

same in general construction and d13p051t10n -

as these herewith illustrated, were formed
with straight sides and bottoms having cireu-

| lar curves onl}r, and were based on the water
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preserving during its flow over such surfaces
a uniform velocity; but subsequent experi-
ments have proved that a greater efficiency
is attained by means of modified curvesof an

ellipsoidal form, as herewith presented and

illustrated, known as the **hvdraulic” curves

IO

for such surfaces. The curves shown in the

drawings are those of an approximate ellipse

empirically generated from centers marked ¢
by the radii ¢ in an example taken from prac-

tice, in which example the ratio of.the axes

of the generating-ellipse to each other ap-

- proaches asnear a ratio of equality ascommon

~ practice admits.

5

20

size of the buckets in relation thereto.
ellipsoidal form of the surface, which guides
and directs the flow of the water impinging

In other words

tween its major and minor axes, depending
upon the size of the jets or strecams and the

on the buckets, produces a gradually-in-

creasing deflection until the direction of {low

18 reversed thus conserving the velocity of
the jet w1t11 the least pogblble retardation and

securing the maximum reactive effeet there-

- by,avoiding irregular flow,and gaining a com-
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plete clearance of the water from the bucket

after its energy 1s expended, also permitting
a greater velocity of the wheel-rim in propor-

- tion to the head or pressure of the water and.
increasing the efficiency developed by.the

wheel.

The dividing-wedge I 1s so cut away at the
bottom by a clearance-passage for the stream
~or jet through the bucket as to retreat up-

wardly and rearwardly fromthe extreme point
I, as at G, whereby the said point or extreme
of the wedge enters the jet or stream C in a
manner to avoid disturbance or distortion of
the water which has not previously come in
contact with any part of the bucket. Below
or beyond the end F of the wedge K the said
clearance-passage is shown at I in Figs. II,
V,and VI passing through the outer end of
the bucket in such manner that the sides will
not touch the impinging stream, but never-
theless furnish at each side 1n proper position
the required surface for reactive discharge,
which takes place-approximately on the lines
m and n, asindicated in Fig.IV. In thisman-
ner there is no division or disturbance of the
stream except in the plane of the wheel’s ro-
tation, and it is to avoid this that the ends of
the buckets are cut away at the bottom, omit-
ting the usual end wall or other obstruction
that enters and cleaves the stream trans-
versely to the dividing-wedge K and directs
it in various and devious ways before 1t is
divided by this wedge.

- The term “‘ellipsoidal ” herein used to des-
ignate the form of the bucket-cavityis to be
understood as including ““paraboloidal,” the
paraboloid being of similar figure to the ellip-
soid,

vords, variations.
from the form shown are usually in the direc-
tion of an ellipse with greater variations be-

CUrves

- This.

the wheel,
passage fm the impinging btl'eam through

to said wheel, substantially as specified.

ets,

the plane of the wheel, ‘having
passage at the outer extremlty of said wedge

eenerated by a similar conie section in |

revolution, and having thesame properties in
practice connected with hydraulies.
- To lighten the buckets and render their

section more uniform, also to prevent bank-
ing entrained water on their faces, I provide

a central space H between the attaching-lugs
I, that permits the passage of air and water
between the lugs and around the wheel-rim

J. This construetion avoids inherent strains

in casting, reduces the amount of metal in
the buckets, and increases their strength.

- I donot confine myself to the particular
propprtions here shown

15

, as the radii of the
can be modified without departing
from the nature of my invention; but

30

What I claim, and desue to Seull'e by Let-

ters Patent, 18—

1. A bucket, for a tan n‘enbml wmtel wheel

consisting of a shell comprising two elllp-
soidal cavities in proximity, divided by a

central wedge-shaped ridge in the plane of
md bucket lm,vuw a clearance-

said ellipsoidal portions at the outer ex.tr.em-
1ty of said ridge, and means for attachment

Qo

2. In a tangential water-wheel, a shaft, a

rim supported on said shaft, a series of buck-
each consisting of a shell comprising two

elhpsmdal cavities divided by a wedge E in
a clearance-

95

through the adjoining margins of said ellip- -

smdal cavities, and means fOl attdehment to

sald rim, mlbstantmlly as specified.

3. In a tangential water-wheel, a series of
buckets each COH‘SISUHF of a bhell comprising
two ellipsoidal cavities in proximity divided
by a central wedge-shaped ridge in the plane
of the wheel, a clearance -passage for the
stream at the outer extremity of said wedge-
shaped ridge, through adjoining margins of
the said elhpsmdal cavities, whereby the
stream is partially surrounded by but not im-
peded by said cavities, the ridge alone en-
countering the stream and dividing the same,
and the cavities serving to deflect the split
portions thereof and gradually change the
direction of their motion to reversal, substan-
tially as specified.

4. In a tangential water-wheel, a series of
buckets, each consisting of a shell comprising
two ellipsoidal cavities with a central divid-
ing-ridge,having a clearance-passage through
the margins of said cavities at the outer ex-

remity of said ridge, and lugs and bolts for
attaching said buckets to said wheel, sub-
stanmally as specified.

These features I believe to be novel and
useful and ask that Letters Patent be granted
therefor.

WILLIAM A. DOBLE.

- Witnesses: |
ALFRED A. LNQUI%T
II. SANDERSON.
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