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To all whom it Tl CONCert: :
Be it known that I, WILLIAM A. DOBLE

~ citizen of the United States of America, re-
- slding at San Francisco, county of San Fran-

“¢isco, ~and State of California, have invented
certain new and useful Improvcmente in Wa-

ter-Wheels; and I hereby declare the fol-
- lowing to be full, clear, and exact descrip-

~ tion of the same, reference being had to the ac- |
companying drawings, formmw a part of tlus'

- 3pec1ﬁcat10n

My invention relates to celtam useml im-

~ provements in reversible tangential water-
- wheels impelled by regulable water- -jets.
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- 1ng inclosing the wheel.
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_ets Fig.

My improvement ccnsmts in a peculiar fcrm

of buckets for such wheels provided with a

transverse dividing-lip or acute wedge be-
tween and forming a continuation of the bot-

tom faces of the duplex buckets that will en-

ter the jets or streams without disturbing the
same at a desirable angle when the wheel is re-
volving in either d1rect10n also, it consistsin
a specml configuration of the buckets adapt—

ing them to ’the dual use and attaining in such
use a full effect of the water’s energy.

The objects of my invention are to utlhza
in the greatest degree possible the energy of

the 'water 3pplied. to wheels of this clase, to
attaln when required reversal of the motion
of the wheel, and vary the amount of water ap-
plied without changing the velocity of either
of the streams or impairing their efficiency.

To these ends I construct tangential water-

‘wheels, their buckets, nozzles, and other ac-

cessories, as 111uetrated in the drawings here-
with and forming a part of this epeclﬁcatmn

Figure I is a e1de elevation of a reversible:

teneentle,l water-wheel and the nozzles there-
for constructed and arranged according to my
invention. Fig.Ilisa vertlcel section throu gh
Iig. I on theline 7 v, and alsothrough the cas-

lereed front or face view of one of the buck-

through an air—inlet at the side of the casing.

In reversible tangential water-wheels there

have been the 1mped1mente that the buckets
when made double-acting presented baffling-
surfaces at the point of the bucket’s entrance
that more or less interfered with and de-

stroyed in part the force of the jet or stream; |

Fig. 11T is an en- |

IV is a section through Fig. IIT on
the line z . Fig. V is an enla,rfred section

-alsc, dld not entel the stream by dwldmﬂ' 11',

in one plane only, as in the present case.
There was also the loss due to a tortnous and

impeded approach of the water to one or the
other of the nozzles, which rendered their.ef- =~
ferent, and no means of regulating or =~ -
changing the size of the jets or power of the'--ﬁ
Wheels Wlthcub considerable loss of the wa- .
ter’s energy by dlsturbmﬂ' the solidity and ve-- .~ -

Tc evade these impedi-*
| ments and ObJGCthHS in practlce, I'placeon

fect dif

locity of the stream.

55- -

the wheel-rim 1, when it is to be driven right -

and left, a serlcs of double and cpp031tely-

faced buckets 2, formed as illustrated in Figs.
IIT and IV and corresponding in their con-
‘tour, so far as practicable, to the water-wheel -
-buckets shown and descrlbed in Letters Pat-
ent No. 633,184, issued to me on the 19th day |
of Sentembe1 1899 for an 1mprcvement in
-ta,nﬂ'entla,l watel wheels - |

Mv improved bucket is eesentla,llv qua}da_:'f'

ruple,consisting virtually of two double buck- T
‘ets placed back to back, said buekets having
a common bottom, cuwed sides and edges or

skirtss, and curved bases b, said double buck-

and a,hke on both front and rear faces, pre-
senting the symmetrlcal heart-shaped con-

ﬁﬂ'uratlcn
Flﬂ' III.

- The elli psmdel fcrm of the hydmuhc faceej

(indicated by the radii ¢ aa in Figs. III and

IV and descnbed in the Letters Paterit herein-
‘before referred to) is maintained throughout

as far as possible, and at all points, except on B 5
the faces 3 and 4 of the bottom that form the

ots belncr equal and sn:mlar in size and shape o

80
w1th truncated apex‘ shcwn in

surfaces of an acute wedge 3, that enters the L

‘stream transverse to its course and. before
any other portion of the hydraulic faceshave
‘been impinged upon. Risingout of the bottcm_ o

of the buckets transverse to the wedge 5 in the

central plane of the wheelis a seccnd wedge- o

like partition 24, thatdivides the streaminthe

direction of its course into two parts that are

‘reversed by the curves of the sides and skirts

of the buckets in the usual manner of sueh ' |

buckets when of correet form.

tion with said double and oppositely-faced

buckets mounted on a reversible wheel I em-

"In cobpera-
100

ploy a branched nozzle, a§ shown in Fig. I,

the branches diverging by easy curves fmm _

the main nozzle, so as to send a stream tan-



1O

late said discharge, there is mounted in each
branch a spindle-shaped core-piece attached |

“h

gential to the piteh-line of the bucket cen-

ers in either direction, as desired. Toregu-

to astem, and a piston whereby the said core-
piece 1s balanced against the internal pres-

sure, so that it is easily moved by hand or by

any means external to the nozzle that may

“be convenient, and the quantity of the dis-

charge is thereby perfectly controlled. To

~cooperate withsaid core-piece, the tip of each

branch i1s made converging, so that a con-
verging annulus or shell of discharge is ob-
tained. The water after leaving the issue
of the nozzle follows the spindle - shaped
core-piece 7, reunites in a stream of solid sec-

~ tion, and maintains its solidity and the im-

20

pinging force due thereto for some distance
and until fully arrested by the buckets 2.

‘T'he core-pieces 7 are connected by stems ¢

to pistons 9, passing through glands 10, and

by reason of the opposite reaction of the wa-

‘ter-pressure within the pipe 14 against the

sald core-pieces and pistons, respectively, are
practically balanced against said pressure on

well-known hydrostatic principles and move

freely in either direction. These regulating
core-pleces, with their funetions and manner

- of operating, are fully set out and explained
- 3°

in an application for Letters Patent, serially
numbered 733,354, filed by me on the 17th

~ day of October, 1899, and as they do not, ex-

35

40

cept by their combination, formn a part of my
present invention farther description is not
required. . | | |

. by arranging the nozzles 12 and 13 as
shown in Ifig. I, at oneside of the wheel 1 or
at the top or bottom, as the circumstances of

erection may determine, it will be seen that

the course of the supply-water entering
through the pipe 14 is but slightly deflected
from its normal course and is directed alike

- to each nozzle.
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To permit free entrance of air to supply
that disecharged by centrifugal effect of the
wheels when they are inclosed, as shown in
Fig. II, I provide at one or both sides of the
casing 15 inlets, as shown enlarged in the
detail drawing Fig. V and also in Fig. II.

The area of the inlet-ways 17 and 18 is made

more or less as the speed of the wheel’s revo-

lution may require, and a curved ledge or
lip 19 is formed on the inside of the casing

15 to catch and divert water that may drain

down on the inside of the casing. |
When the current of entering air is not

enough to prevent water from escaping out-

ward around the shaft 20, I providea disk 22,

preferably of dished form, as shown in Fig.

!

VY, attached to the shaft or to the nave of the
wheel 1, which baffles and precipitates the
spray or throws it outward radially by cen-
trifugal force. | -

Referring further to the buckets 2, these
are cut away at the bottom or their skirts are
extended below the stream, as described and
shown in Letters Patent No.

| dividing the impinging stream into

684,800

| to me on the 7th day of February, 1899, for
an improvement in water-wheels, with the

difference, however, that in the present case

the stream is first cut or penetrated trans-

versely instead of longitudinally, but in both
cases in one plane and by one dividing edge
or wedge. 'The transverse edge 5 1s, as will
be seen, a feature arising out of the buck-

ets being dual or oppositely-faced and to be

driven 1n either direction to reverse the mo-
tion of the wheel and of machinery connected
thereto, asin the case of hoisting from mines,
and also is a necessity in order to avoid baf-
fling-surfaces. | |

75
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It isobvious from the relative arrangement

of the radially-placed buckets and the tan-

gentially-directed nozzles 12 13, as shown in

Fig. I, that the surfaces, front and rear, im-
pinged upon must present the same relative
angles to the streams discharged from the re-

spective nozzles in order to obtain the rever-

.sible effect in equal degree. Hence the junec-
tion of the faces 3 4 of the bucket-bottoms,

which forms the tip of the wedge 5, is in a
radial line from the wheel's center. |

- Having thus explained the nature and ob:

jects of my invention, what I claim as news,

and desire to secure by Letters Patent, is—
1. In a tangential water-wheel, a series of

oppositely-faced buckets, alike on the oppo-

site faces, said faces being double ellipsoidal

recesses the bottoms of which join and form

a transverse wedge radial from the wheel’s

center, substantially as specified. |

95
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2. In a tangential water-wheel a geries of

double-faced buckets presenting on each face
a like form and contour, the bottoms termi-
nating outwardly in a radial wedge with its
edge transverse to the jet or stream, and see-
ond dividing-wedges central in the buckets

8et longitudinal to the course of the stream,

substantially as specified.

3. A bucket for tangential water-wheels, of
doubleellipsoidal form on its skirts and bases,
on opposite faces, the bottom surfaces form-

ing an acute wedge to enter the stream trans-

versely, and second dividing-wedges rising
from said bottom surfaces on each side, for
| two parts,

substantially as specified. | |
4. In a tangential water-wheel, a series of
oppositely-faced buckets, alike on the oppo-
site faces, said faces being double ellipsoidal
recesses, the bottoms of which join and form
a transverse wedge radial from the wheel’s

center, in combination with a branched noz-

zle discharging two jets tangentially to the

pitch-line of the bucket centers, oppositely

directed, and means for regulating the dis-
charge from said branches, substantially as

specified. | |
5. Areversibletangential water-wheel hav-

' Ing a series of oppositely-faced buckets there-

on, alike on the opposite faces, each face of
double ellipsoidal form, a common bottom
having faces forming a transversely-dividing

619,149, granted ! wedge for the stream, in combination with a
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branched nozzle, each branch discharging a

10

jet tangential to the pitch-line of the bucket
centers oppositely to the other, and spindle-
shaped core-pieces movably mounted in each
branch, to regulate the discharge therefrom,
substantially as specified.

6. Areversibletangential water-wheel hav-
ing a series of oppositely-faced buckets there-
on, sald faces similarand of double ellipsoidal
form, a transverse wedge-like bottom com-

- mon to both, wedge-like partitions on each

I3

face in the central plane of the wheel, in com-
bination with a branched nozzle, each branch
curved from the normal to discharge tangen-
tially to the pitch-line of the centers of the

’

said buckets, oppositely to thelother, and a

=3

movable spindle-shaped core-piece in each -

branch, with stems and balaneing-pistons,

each branch having a converging tip sur-
‘rounding the core- plece whereby the dis-

charge-jets are made to impinge on the buck-

20

ets in unbroken section, substantlally as

specified.
In testimony whereof I have signed my

name to this specification in the plesence of 25

two subseribing witnesses.
WILLIAM A. DOBLE
Witnesses:
ALFRED A. ENQUIST,
- ELMER WICKES,
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