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To all whom it may concern:
Beitknown thatl, WiLLiAM TrHOMAS HOFE-
MAN, of Kansas Clty, Jackson county, Mis-

' sourl, have invented certain new and useful
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Impr ovements in Water-Wheels, of which the
following is a specification.

My 1nvent10n relates to a water- wheel con-

sisting of a series of rotatable blades or vanes:
mounted horizontally on a vertical shaft, the |

same being designed to be set in a ﬂowmﬂ'
stream or raceway; and my invention 1elates
particularly to devices for ‘‘feathering” the
rotating bladesboth at the beginning and end
of each stroke, or, in other Wmds, a,t the be-

ginning and end of the downstream motion-
of each blade, so that while moving down-
stream each blade shall present its fall face
to the current to be acted on thereby and
while moving upstream shall present its edge

to the current in a horizontal plane, so as to
pass through the same with the least possi-
ble remstance

In the accompanying drawings, Figure 1 is
a top plan view on the line I I of Fig. 2.
Fig. 2 is a vertical section on the line IT 1T of
Fw‘ 1. FHig. 3is aplan view looking upward
on the line I1I II1 of Fig. 2. Fig. 41 Is a view,
partially in vertical seetwn on the line IV
IV of Fig. 3.

In E I‘ws 1 and 2, 1 designates a centml sta-
tlonary sh&ft sef Vertlcally upon a pier of
masonry 2 or other suitable base .in the bed
of the stream or raceway and supported at
the top in bearings 3 on a cross-beam 4, rest-
ing on piers 36. Upon said shaft is mounted
2 rotatmg sleeve 5, which bears at the bot-
tom upon an 111telposed ring 6 and is con-
nected at the top, above the e1oss—beam, to
suitable gearing (not shown) for running a
mill or other machmery Upon the lower
portion of the sleeve 5 is secured a casing 7,
and in bearings in or: on said casing are
mounted horlzonta,l shafts 8, preferably t]n ee
in number, rotatable in said bearings and
carrying a't their outer ends aetuatmw—blades
9, secured to the ends of the shafts 8 in any
sultab,le manner.

10 designates a spider consisting of a cy-
lindrical body portion 11, secured on the ro-
5, and four mdml lega 12 13 14
15, preferably mtegral therewith, extendlnﬂ'

'ontwmd houzout&lly Lheieflom

| spider-body 11.

on the body 11 m%tea,d of a bmcket 18

. 'shpped over the blade-shafts S. .

“are concentric Wlth shaft 1.

three of
which,; 12 13 14, at points in a vertical plane

with blade-shaftq 8 contain near their outer

ends bearings to receive vertical shafts 16,
which carry above the legs 12 13 14 horizon-

_tally-mounted. rotatable star-wheels 17. To
" the outer end of each of said legs 12 13 14 is
secured the upper end of a bracket 18, which
extends downwardly and contains a bearmn'

for the lower end of a star-wheel shaft . 16
and has its lower terminal secured on the
The lower end of each star-
wheel shaft carries below bracket 18 a bevel-
gear 19, which meshes with a bevel-gear 20,
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ﬁxed on a blade-shaft 8. - A loosely-mounted f

antifriction-collar 21 is interposed between

each of the gears 20 and the journal-box

through Whleh the blade-shaft passes. The
fourth leg 15 of the spider 10 not earrying
any star- wheel or related parts is provided
with a simple brace 22, Fig. 2, suppowmﬂ'g

cylindrical drum or fender 23, open at the top

and bottom, is suspended from the endsof the

legs 12 13 14 15 and is provided at its lower
edn'e with vertical slots 24, so that it may be

The fune-
tion of said fender is to deflect ﬂoatmw mat-

' ter upon the surface-of the water, Sedlment
&e., from the mechanism contained w1th1n
;cmd the parts are so proportioried and mounst-

ed that said star-wheels, spldel and the up-
per end of said fender 'will be above high-
water mark. The means for actuating said
star-wheels,and thereby feathering the bla,des
will now be described.

An annular plate 25, through the center of
which shaft1 and sleeve 5 pass, 1s secured on
the under side of the cross-beam 4 by screws
26 and is further secured by two brackets

| 27, one of which is shown in Fig. 4. Inte-

frral with or secured on said plate are curved
dependmﬂ‘ flanges 28, whose inner surfaces
Said flanges are

not continuous all the way around, but have
a break or interval at opposite sides of the
plate, the purpose of which will be explained.

Attached to said plate 25 by screws 29 is a
second annular plate 30, through which the
shaft 1 and sleeve § pass, also prowded with
curved depending flanges 31, whose outer
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faces are concentric with shaft 1 and parallel |

with theinnerfacesof flanges28. Said flanges
31 also have a break in their continuity at
points nearly coinciding with the breaks in
flanges 28. Upon the upper end of each of
the star-wheel shafts 16, above the wheel,is
rigidly mounted an approximately-cuabical
block 32,and assaid wheelsare carried around
the shaft 1 by the rotation of the blades 9

around said shaft the blocks 32 traverse the |

channels or tracks formed between flanges
28 and 31, which tracks are wide enough to
permit said blocks to pass through them, but
not to rotate in them, except at the points

where the breaks in the flanges 28 31 occur,

at which points each star-wheel 1s caused to
make a partial revolution by contact of one
of its spokes with one of the vertical pins 33,
which depend from plate 25 into the path of
said spokes, which in turn rotates shafts 16
and causes thebladesgeared tothestar-wheels
being operated to make a quarter- revolution.
Said pins 33 are supported in sockets 34, in-
tegral with bracing-ribs 35, integral with pla,te
25 and are 8o loca,ted as to cause the rota-

tlon of the blade-shafts successively at the

point where each of saild shafts is in aline-
ment with the current.
opposite ends of each of said shafts being set
in planes at right angles to each other, it fol-

lows that when the blade which is upstream

or at the beginning of its stroke is rotated
from inactive or feathered position to active
position the blade which is downstream or at
the end of its stroke will be rotated from ac-
tive to feathered position. Theblocks 32 and
the codperating parts prevent the rotation of
the blades except at the proper pointsin their
circuit.

The apparatus described embodies a simple
and inexpensive but effectual means of util-
izing water-power either on a small or large
scale.

I claim as my invention and desire to se-
cure by Letters Patent—

1. In a water-wheel, the combination of a
vertical rotating shaft, horizontal rotating
blade-shafts mounted on said vertical shaft

and carrying at their opposité ends actuating-

The blades on the |

bla.dés sot in planes at right angles to each 5o

other, a series of short Veltwal shafts parallel
with and mounted in bearings carried by the
main shaft and located in the vertical plane
of said blade-shafts, gears on said short shafts

means actuated by the revolution of the wheel
for rotating said short shafts and said blade-
shafts, substantmllv as set forth.

2. In a Wate1-wheel the combination of a
vertical rotating sha,fls, horizontal rotating
blade-shafts mounted on said vertical shaft

‘and carrying at their opposite ends actaating-
‘Dblades set in planes at right angles to each
other, aspider mounted on said vertical shaft
‘having horizontally-extending legs, a series

of short vertical shafts mounted in bearings
in said legs and in the vertical plane of said
blade-shafts and geared to said blade-shafts,
star - wheels mounted horizontally on said
short shafts above said legs, and stationary
pins projecting vertically from the frame into
the path of the spokes of said wheels, whereby
said wheels areactuated and said blade-shafts
partially rotated at each contact of said spokes
with said pins, substantially as set forth.

3. In a water-wheel, the combination of a
vertical rotating shaft, horizontal rotating
blade-shafts mounted on said vertical shaft,
a spider on said vertical shaft having hori-
zontally-extending legs, a series of short ver-
tical shafts mounted in bearings in said legs

‘and geared to said blade-shafts, star-wheels
on said short shafts, above said legs, vertical

projections from the frame for actuating said
star-wheels, angular blocks fixed on the star-
wheel shafts above said star - wheels, and
curved guide-flanges on the stationary frame,
above said wheels, adapted to receive said
blocks, said flanges having openings or breaks
to permit said bloeks to rotate simultaneously

“with said wheels, substantially as set forth.

- In testimony whereof I affix my signature

'in the presence of two witnesses.

WILLIAM THOMAS HOFFMAN.

Witnesses:
If. A. SPENCER,
M. 1.. LANGE.
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