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Application filed February 20,1803, Serial No, 144,305,

(No model.?

To all wilony it may concerrw:

Be it known that I, JAMES . WILLIAMS, of
VYincennes, county of Knox, and State of In-
diana, have invented & certain new and use-
ful Water-Power Apparatus; and I do hereby
declare that the following is a full, clear, and
exact description thereof, reference being had
to the aceompanying dmwmgs in whlch like
figures refer to like parts.

“The object of this invention is the nroduc-
tion of an effectiveand conveniently-operated
water-power apparatas. The novelfeatures
of the invention reside chiefly in the con-
struction of the water-wheel and the buckets
thereof and in the means for adjusting the
vertical position of the water-wheel.

The nature of this invention will be under-
stood from the accompanying drawings and
the following deseription and claims.

In the drawings, Figure 1 is a central ver-
tical section through the apparatus with por-
tions broken away. Fig. 2 is a horizontal
section through the device on the line 2 2 of
Fig. 1. Fig. 831is a plan view of one half of

; the water-wheel, the other half being broken

away. Fig. 4 is a central vertical section
through the water-wheel. Fig. 5 is an en-
larged section on the iine 5 5 of Fig. 4. Fig.
6 18 an enlfwn'ed section on the line 6 6 of
Fig, 4. Fig. 7 is a horizontal section above
the eonnectwn between the spoke and outer
rim. Fig. § is a perspective of a bucket with
the vanes closed, parts broken away.

In detail, 10 is a base in a stream of water,

> on which a bearing-block 11 is secured, hav-

ing a bearing 12 for the vertical shaft 13.

14 is a Stufﬁﬂﬂ‘-b()‘{ for c¢losing the joint
water-tight, and 15 represents bd“ -bearings
on which the shaft rests.

Above the stream of water or lower part of
the construetion which has been described
there is shown the floor 16 of a building or
other structure, mounted on suitable string-
ers 17, said floor having four vertical guide-
castings 18 secured to it, which fit in recesses
19 in the block 20, whereby the block 18 ver-
tically guided.
ed on bhe shaft 13 and is elevated or depressed
by the lever 21, fulerumed at 22 to the stand

23, which 1s secured on the floor, and said |

Thlb block is loosely mount-

" lever is held in position by the latch 24. " The
block 20 has on its under surface two bevel-
racks 26 and 27. The rack 26 is of larger
diameter than the rack 27 and faces inward
and downward, while the rack 27 faces up-
ward and outwald

On the shaft 13 there is a bearing-bloek 28,
secured to the shaft and having on opnomte
sides a pair of collars 65, ﬁtbmﬂ' vertically
and loosely in the same and throucrh which
the elevating-shafts 29 extend. Sald collars
are secured to the shafts so that they will
support the shafts in the bearing-block 28.
Said shafts have secured on their upper ends
double-faced bevel-gears 30, the upper gear
engaging the rack 26 on the block 20 wheu
said block is in its lower position, as shown
in Fig. 1, and the lower gear of the bevel-
oears 30 en gaging the mek 27 when the block
20 is in its elevated position. The lower
ends of said shafts 29 are threaded, and they

screw into threaded openings 32 through the

hub 33 of the water-wheel. The hub of the
water-wheel consists of two parts alike se-
cured face to face by the bolts 34, and said
hub is keyed on the shaft 13, so as to be ver-
tically movable.

By means of the mechanism just described
the vertical position of the water-wheel may
be adjusted. The water-wheel isin Fig. 1 at
its lowest position. With the double bevel—
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gears 30 in engagement with the upper rack .

56 on the block 20, as shown in Fig. 1, the
water-wheel may be lowered, assummﬂ' the
water-wheel and shaft to be l'evolving in the
direction indicated by the arrow, for as the
water-wheel and shaft 13 rotate theycarry the
two shafts 29 around with them, and as these
shafts revolve they are in turm rotated by
the bevel-gears 30, and the rotation of the
shafts 29, b}r reason of the screw-threaded
eonneetmn with the hub of the water-wheel,
will lower it from the positicn shown in Fig.
1. When the water-wheel is high enough,
the block 20 is elevated by the lever 21, so
that the bevel-gears 30 will not come in con-
tact with either rack 26 or 27. 1f it 1s desired

to elevate the water-wheel, the block 20 is
elevated still further to bring the bevel-gears
30 into engagement with the lower rack 27,
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and this will cause the shafts 29 to rotate in I size as the vanes in all respects, but it is sta-
a direction opposite that caused by the rack | tionary. It has upwardly and downwardly
26, and the threads on said shaft will 1ift the { extending stop-flanges 53 along its inner
water-wheel. t edge. 'The vanes are wide enough for their 7c¢
5 'The driving-pulley 35 is loosely mounted | ends to abut against these flanges 53, as seen -
on the shaft 13 with its hub resting on the | in Figs. 5 and 6, so that when the current
collar 36, secured to the shaft 13. The two | coines against the vanes sufficiently strong it
~are locked together by the key 37 being forced | closes them into the position shown in Fig. 8
upward by the lever 38. This connection is | and theyare stopped and held by said flanges. 73
10 maintained, so that power may be transmit- | Then the current gives its full force to the
ted from the shaft 13 to the driving-pulley. | wheel. The buckets are formed by these
The driving-pulley ean be thrown out of op- | vanes and the plate 52 and the end plates 54,
eration by pulling down on the lever 38 and | that are secured to the rims, posts, and for-
| causing the key 37 to disengage the pulley- ! ward braces, as shown in Fig. 8. 8o
15 hub. While the lever 38 rotates with the The lower vanes operate in the nature of a
shaft 13, still the rotation is so slow as not to { governor. When the wheel is first started
render said lever difficult to handle. The | and its motion is considerably slower than
upperend of the shaft 13 hasa bearing in the | the current, the force of the current will close
cross-timber 39. | | both vanes into the position shown in Fig. 8. 85
o0 The water-wheel has a number of spokes | When, however, the wheel’s speed issubstan-
40, that are clamped in place between the two i tially the same asthe current, the lower vane
plates 33 of the hub of the water-wheel by ! will either be moved none whatever to the
the bolts 34, there being a suitable recess or | closing position or be-moved to the position
socket in said hub-plates for seating the in- | shown in Fig. 6, a half-closed position. The go
25 ner end of the spoke, as shown in Fig. 4. | upper vane will always be moved to a closed
There are continuous inner and outer rims 42 | position by the current, because gravity co-
and 43 secured to said spokes, as shown in | operateswith thecurrentto bring it toa closed
Figs. 3 and 4. There is also an inner series | position. On the other hand, gravity tends
of posts 44, one for each spoke, and secured | to open the lower vane, and since its weight g5
30 totheinnerrim42. Thereisaseriesof longer | will be appreciable the speed of the current
- posis4osecured at the outer end of the spokes | would have to be appreciably more than the
to the outer rim 43, asshown in Fig. 4. These | speed of the wheel in order for the force of
are braced in both directions by the braces | the carrent to overcome the effect of gravity
46, extending from the ends of the post to the | on the lower vane and close it. The effect 1cn
35 rim. These braces are connected with both | of this is that if for some reason the wheel
the outer and inner series of posts and rims | should lagor tend to stop or have an irregular
to resist the strain on the posts caused by the | movement, whereby its movement is tempo-
current of water against the vanes 47. The | rarily diminished, the forece of the current
posts 44 and 45 extend equidistant above and | would bring the lower vane shut, so that the 105
40 below the rims, and there are vanes 47 piv- | current would aet on a much larger vane-
otally mounted at the extreme upper and |surface than when the lower vane was open.
lower ends thereof, asshown in Fig. 8. These Any means may be adopted for securing
vanes are plates orswinging doors that have | the vertical posts 45 and the inner and outer
straps 40 passing over rods 49, that are se- | rims and the spokes together. That shown 110
45 cured on each end of the posts 44 and 45. | consists of a strap 55 diagonally about the
The vane therefore is wider at the outer end | spoke and the rim and the platé 56 clamped
than at the innerend, so as to close the space | by nuts 57. -
when necessary between the posts. Theup-| - What I claim as my invention, and desire B
per vane opens upward, while the lower vane | to secure by Letters Patent, is— II§
52 opens downward. There is a stop 50, se-| 1. In a water-wheel, a plate parallel- with
cured at both the upper and lower ends of | the plane of the wheel, a vane, and means for
the forward braces 46, for limiting the out- | pivoting the vane remote from the plate so
ward or opening movement of the vanes, so ; that it will swing to the plate and ¢coperate
that they can never reach a position which is | therewith to form a bucket. _ I20
55 ab a right angle to the posts and at the out- 2. In a water-wheel, a plate parallel with
ward limit are at an acute angle to the plane | the plaune of the wheel, a4 vane, means for piv-
of the wheel. Theoutermost positions of the | oting the vane remote from the plate so that
vanes areshown in Fig. 5. The two vanes in | it will swing to the plate, and means for stop-
Fig. 5 are in the position they occupy when | ping the swinging movement of said vane at 12s
6o the side of the wheel that they are on is | a substantially right angle to said plate.
- moving upstream, so as to let the water pass 3. In a water-wheel, a plate parallel with
through, being the position shown at the left | the plane of the wheel, a stop on said plate, a
endin Fig. 4. There is a stationary horizontal | vane, and means for pivoting the vane remote

8 1 =

plate 52 secured to the inner and outer rims | from the plate so that it will swing to the 130
’5 and extending in a plane parallel with the | plate and against said stop. | .
plane of the wheel. This plate is the same i 4. In a water-wheel, a plate parallel with
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the plane of the wheel, a vane, means for piv-

oting the vane remote from the plate so that

it will swing to the plate, and a stop to limit l

the swinging movement of said vane away
from the plate to a position at an acute angle
to the plane of the wheel. |
5. In a water-wheel with a vertical axis, a
horizontally-disposed plate,avane,and means
for pivoting the vane at a point above and
remote from said plate so it will swing down-
ward tosaid plate and cobperate therewith to
form a bucket.
6. In a water-wheel with a vertical axis, a

horizontally -disposed plate, a vane, means

for pivoting the vane below and remote from
said platesoit ecan swing upward to the plate
and coOperate therewith to form a bucket.
7. In a water-wheel with a vertical axis, a
horizontally - disposed plate, a vane, means

for pivoting the vane below and remote from |

said plate so it can swing upward under the
influence of the current of waterto said plate,
and means for limiting the downward move-
ment of said vane at an acute angle to the
plane of the wheel.

S. In a water-wheel, a fixed plate parallel
with the plane of the wheel, a vane, means
for pivoting the vane remote from the plate
so that it will swing to the plate, a stop to
limit the movement of the vane toward the
plate at substantially a right angle therewith,

and a plate secured at each end of sald fixed

plate at a right angle to the fixed plate and
vane for codperating with them to form a
bucket. |

9. In a water-wheel with a vertieal axis, a
horizontally - disposed fixed plate, a vane,
means for pivoting the vane remote from said
plate so it will swing tosaid plate, and plates
secured at the ends of said fixed plate and
vane to coOperate therewith when the vane
18 closed to form a bucket.

10. In a water-wheel, a plate parallel with

- the plane of the wheel, a pairof independent
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vanes, means for pivoting the vanes on oppo-
site sides of said plate and remote therefrom
so each will swing to the plate, means f{or
stopping the swinging movement of said

vanes at substantially right angles to said !

plate and in line with each other to cobperate
with said plate in forming a double bucket.

11. In a water-wheel, a pair of radially-ex- ;

tending vanes, and means for pivoting the
vanes along their remote edges so they will
swing toward each other, and means for stop-
ping their movement toward each other at a
position substantially in alinement with each
other.

12. In a water-wheel, a pair of radially-ex-
tending vanes pivotally mounted along their
opposite edges with their free edges adapted
to approach each other, means for stopping
the swinging movement of said vanes in one

direction in a position substantially in aline-

ment with each other, and stops for limiting

fep— |

opposite direction to a position at an acute
angle to the plane of the wheel.

13. In a water-wheel, a Stationary plate ex-

tending radially lengthwise and parallel with

SI :

70

the plane of the wheel transversely, a pair of -

vanes, one on each side of said plate and both
pivotally mounted along their edges remote
from said plate and adapted to swing toward
said plate and in eclose proximity therewith,
and means for stopping the swinging move-
ment of said vanesat a position substantially
at right angles to said plate.

14. Ina water-wheel, a stationary plate ex-
tending radially lengthwise and parallel with

75

30

the plane of the wheel transversely, flanges -

along the inner edge of said plate extending

in opposite directions at right angles to said
plate, and a pair of vanes, one on each side

' of said plate and both pivotally mounted

along their edges remote from said plate so
as to swing toward said plate and against
said flanges. S

15. In a water-wheel, a stationary plate ex-
tending radially lengthwise and parallel with
the plane of the wheel transversely, a pair of
vanes, one on each side of said plate and both
pivotally mounted along their edges remote
from said plate so as to swing toward said
plate andin close proximity therewith, means
for stopping the inward movement of saild
vanes under the influence of the current of
water at a position substantially at right an-
oles to said plate, and end plates secured at
the ends of said stationary plate and at a

Qo
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richt angle thereto and extending to the clos- .

ing position of said vanes to form upper and

lower buckets.
16. A water- wheel having a number of
spokes, a stationary plate secured parallel

105

with and behind each spoke and parallel

with the plane of the wheel, a pair of posts
secured to said spoke, one near each end of
said plate and extending at a right angle to
said plate, and a vane pivotally mounted on
the extreme ends of said posts and adapted
to swing toward and in close proximity to
said plate. | |

17.- A water - wheel having a number of
spokes, an outer rim secured to said spokes,
an inner rim secured thereto. a stationary
plate secured to said rims parallel with the
plane of the wheel, a pair of posts secured to
said spokes and rims, one near each end ot
said plate and extending at a right angle to
said rims, and a vane pivotally mounted on
the extreme ends of said posts and adapted to

swing toward and in close proximity to sald

plate. S

18. A water-wheel having a number of
spokes, an outer rim secured to said spokes,
an inner rim secured thereto, a stationary
plate secured to said rims parallel with and
behind each spokeand parallel with the plane
of the wheel, a pair of posts secured to said
spokes and rims, one near each end of said

the swinging movement of said vanes in the { plate and extending at a right angle to said

IIO
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rims, a vane pivotally mounted on the ex-
treme ends of said posts and adapted toswing
toward and in close proximity to said plate,
and braces extending from the extreme ends

of said posts and secured to said rims to re- |

sist the force of the current of water against
sald vane.

19. A water-wheel having a number of
spokes, an outer rim secured to said spokes,
an inner rim secured thereto, a stationary

plate secured fo said rims parallel with and

behind each spoke and parallel with the plane
of the wheel, a pair of posts secured to said
spokes and rims, one near each end of said
plate and extending at a right angle to said
rims, a vane pivotally mounted on the ex-
treme ends of said posts and adapted toswing
toward and in close proximity to said plate,
braces extending from the extreme ends of
sald posts and secured to said rims to resist
the force of the current of water against said
vane, and stop-lugs extending from said
bracesin the path of said vane to limit its out-
ward movement.

20. A water-wheel having a number of
spokes, an outer rim secured to said spokes,
an inner rim secured thereto, a stationary
plate secured to said rims parallel with and
behind each spoke and parallel with the plane
of the wheel, a pair of posts secured to said
spokes and rims, one near each end of said
plate and extending at a right angle to said
rims, a vane pivotally mounted on the ex-
treme ends of said posts and adapted to swing
toward and in close proximity to said plate,
braces extending from the extreme ends of
sald posts and secured to said rims to resist
the force of the current of water against said
vane, and triangular plates secured to the
rime and braces at the ends of said stationary
plate.

21. A water-wheel having a number of
spokes, a stationary plate secured parallel
with and behind each spoke and parallel with
the plane ot the wheel, a pair of posts secured
between their ends to said spoke, one near
each end of said plate and extending at right
angles to said plate, and a vane pivotally
mounted on each side of said plate at the ex-
treme ends of said posts and adapted toswing
toward each other and in close proximity to
said plate.

22. A water-wheel having a number of
spokes, a stationary plate secured parallel
with and behind each spoke and parallel with
the plane of the wheel, a pair of posts secured
between their ends to said spoke, one near
each end of said plate and extending at right
angles to sald plate, avane pivotally mounted
on each side of said plate at the extreme ends
of said posts and adapted to swing toward
each other and in close proximity to said
plate, a stop for limiting the inward move-
ment of sald vanes, braces secured to said
posts, stops secured to said braces for limit-

¥
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ing the opening movement of said plates to an
acute angle with reference to the plane of the
wheel, and end platessecured tosaid plateand
braces substantially as set forth.

23. A water-power apparatus including a
main shaft, a water-wheel keyed on said shaft
SO as to be movable longitudinally thereon, a
screw-threaded opening through the hub of
the wheel, a collar secured on said shaft away
fromthe wheel,asmall shaftextendinglocsely
through said collar with one end threaded and
fitting in the threaded opening of said water-
wheel, a gear secured on said small shaft, and
aracknotrotatable with the main shaft adapt-

ed to be moved into and out of engagement

with said gear for adjusting the position of
the water-wheel on said main shaft.

24. A water-power apparatus including a
main shaft, a water-wheel keyed on said shaft
so as to be movable longitudinally thereon, a
plurality of serew-threaded openings through
the hub of the wheel, a collar secured on said
shaft away from the wheel, a plurality of
small shafts extending loosely through said
collar with one end threaded and fitting in
the threaded openings in said water-wheel, a
gear secured on said small shaft, and a rack
not rotatable with the main shaft adapted to
be moved into and out of engagement with
said gear for adjusting the position of the wa-
ter-wheel on said main shaft.

25. A water-power apparatus including a
main shaft, a water-wheel keyed on said shaft
so as to be movable longitudinally thereon, a
plurality of serew-threaded openingsthrough
the hub of the wheel, a collar secured on said

| shatt away from the wheel, a plarality of

small shafts extending loosely through the
collar with one end threaded and fitting in
the threaded openings in said water-wheel, a
double bevel-gear secured on each of said
small shafts, a bloeck not rotatable with the
main shaft with a pair of oppositely-facing
aunnular racks, one of which is adapted to en-
oage one side of said bevel-gears when said
block is in one position and the other rack
adapted toengage the other side of said bevel-
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gears when said block is in another position, -

and means for moving said block longitudi-
nally of the main shaft.
26. A water-power apparatus including a

main shaft, a water-wheel keyed on said shaft

so as to be movable longitudinally thereon, 4
plurality of serew-threaded openings through
the hub of the wheel,.a collar secured on said
shaft away from the wheel, a plurality of
small shafts extending loosely through the
collar with one end threaded and fitting in
the threaded openings in said water-wheel, a
double bevel-gear secured on each of said
small shafts, a block loosely mounted on the
main shaft with a pair of oppositely-facing
racks, one of which is adapted to engage one
side of the bevel-gears when the block is in
one position and the other rack adapted to
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engage the other side of the bevel-gears when ! my signature in the presence of the witnesses

the block is in another position, a plurality | herein named.
of stationary guides for guiding saild block |
and preventing its rotation, and a lever for " | JAMES F. WILLIAMS.
s moving said block longitudinally of the main |  Witnesses: -
shaft. | JAMES W. HOUSE,
In witness whereof I have hereunto atfixed | WiLniamMm H. HILL.
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