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To all whom it ma&y concern: |
Be it known that I, ROBERT EARLY HARD-

AWAY, a citizen of the United States, residing-
~at Austm in the county of Travis a,nd State of
Texas, have invented a new and useful Wind

and \rVatei Motor,

of Which t-he followincr‘ 1S
a specilfication. |

The invention relates to 11np10vemeuts in

wind and water motors.

The object of the present mventwn is tO-
- improve the construction of windmills, more
- especially that shown and described in Let-

ters Patent No. 588,572, granted to me Au-

gust 24,1897, and toi mcrease theefficiency and |

durablllty of the same and lessen the cost of
consiruction. . |
Another object of the invention is to pro-
vide a construction which besides being
adapted to be operated by the wind will be

capable of use in tidal rivers, stleams, and

other cuuents

and novel eomblnatloﬂ .‘:'Llld a,uanﬂ‘ement of {.
parts, as hereinafter fully descrlbed illus-

trated in the accompanying dmwings, and
pointed out in the claims hereto appended.
In the drawings, Figure 1 is a vertical sec-
tional view of a windmill constructed in ac-
cordance with this invention. Fig. 2 is
horizontal sectional view on the lme 22 of
Fig. 1. Fig. 3 is anenlarged detail sectional
view of the lower bgaring’ of the wind-wheel
shatt. FKig. 4 is anenlarged detail view illus-
trating the construction. of one of the inter-
mediate bearings of the wind-wheel shaft and
illustrating the construction for throwing the
wind- Wheelb in and out of gear. Fig. 5 i1s a

detail view showing the wmd wheel Shaft pro-

vided with a emuk |
Like numerals of 1efelem,e deswnate cor-
responding parts in the sevelal ﬁc-*ures of the

o drawings.
1 deswnﬂte% a Veltlea,l wind-wheel shaft
having its lower end 2 stepped in a bearing-

45
| Lhanuel 4, recelving a series of antifriction-

casinﬂ* 3, provided with a circuldrball race or

balls 5, which Suppmt a bearing-disk 6. The

bearing-.:eaaing 3 consists of a hori zontal bot-

. tom plate provided with a central socket to
recelve the lower end 2 of the wind-wheel

shaft, a horizontal top plate, and vertical side

p—

'mg-fsmfa,ee for the tops of the balls.
casing 3 1s provided at one side with an oil-
“hole located above the annular ball-race and
‘adapted to permitthe same to be readily sup-

'and has a cover or lid 13 for the same.
‘cover may be hinged or it may be pivoted and

walls, and _the said casing is provided With
an outwardly-extending horizontal flange 7,
which is perforated for the reception of suit-

‘able fastening devices for securmﬂ* the bear-

Ing-casing 3 1n position,
The lower end 2 of the wind-wheel shaft is

| reduced to receive the bearing-disk 6, which
fits against the shoulder for med by sueh re-
| duction and is adapted: to support the lower

end of the wind-wheelshaftabove the bottom
of the central socket of the bearing- ea,smg?)

3 may be constructed in any smtable nmanner
and-consists of vertical walls and a convex
bottom, and the bearing-disk 6 isprovided at

1 1ts lower face with a convex ring 8, secured

in a recess of the disk 6 and forming a bear-
The

plied with oil.

The wind-wheel shcmfb which may t&per from
top to bottom,passes throu gh abearing-sleeve
9, located at the top of the casing 3 and exX-

tendmw downward through a centr ral opening

of the same and prov ided with a horizontal

to the top of the bearing-casing 3. The sleeve

10, which forms a Joulnal bo*; 1S composed

of two sections detachably secured together,

and a lining 11, of brass or other &mtable
metal, is auanﬂed within the sleeve 9.

By
COI]thUGLII]'D‘ the bearing-sleeve in two sec-
tions it may " be readily removed for renewal,
repair, or adjustment. The top of the beal-
1nfr-sleeve is provided with an oil-recess 12

arranged to rotate houzontally to open and
close: 113 |

The upper end of the wind- Wheel shaft is
journaled in a bearing 14 of a casing mounted
on & frame eonsistinﬂ' of a pla,tfmm 15 and a

supporting - frameworl{ 16, wltably trussed
and braced by rods 17. | |

The

55
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The annular ball-race 4 of the bearing-casing

'65
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flange 10, which is bolted or otherwisesecured
8o 7

Q0

95

Thecasing 18, which receives and surrounds

a wind- Wheel 19 is mounted upon the plat-

form of the SUppOl ting-frame and consists of

vertical partitions 20 and 21, diverging out-

| wardly and composed of sections counected

100
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by horizontal partitions 22, the top horizon-
tal partitions forming a roof and being sloped
or inclined downward from the center. The
horizontal partitions 22 divide the casing into
a series of stories or compartments, and a
vertical series of wind-wheels 1s employed.
The vertical series of horizontal wind-wheels,
which are provided with legs 23, correspond
to the compartments or stories of the casing,
and the wind-wheels of the series are coupled
together detachably,by means hereinafter de-
scribed, in order that one or more of the wind-
wheels may be operated at a time, according
to the amount of power required. "The ver-
tical and horizontal partitions are connected
together by L.-shaped plates or knees 24, the

flanges of which are suitably secured to the

partitions, and the vertical partitions are
supported at intervals between the horizon-
tal partitions by horizontal tie-bars 2o, se-
cured to the vertical partitions by L-shaped

plates or knees and extending around the |

casing and forming annular braces, as clearly
shown in Fig. 1 of the accompanying draw-
ings. One or more annular series of braces
may be employed, according to the size of the
windmaill.

The vertical partitions, which converge
toward the vertical series of wind-wheels, are
disposed substantially tangential with rela-
tion to the same, and they are adapted to
constrict and compress the air gradually as
it approaches the wind-wheels, and thereby
increase the force of the wind and enable
considerable power to be obtained from a
comparatively light wind. They enable the
casing to receive the wind from any quarter,
and while they concentrate the force of the
wind at one side of the wind-wheels they
serve as shields to protect the other side of
the same and prevent the blades from being
retarded as they come into the wind.

The vertical partitions 21, which are nar-
rower than the partitions 20, divide the spaces
between the latter, and the wider partitions
20 extend from the outer periphery of the
horizontal partitions to inner circular braces
26, which are composed of semicircular sec-
tions arranged in pairs to form a complete
ring and secured to the vertical partitions 20
by L-shaped plates or kpees 26* and 26°.

The blades of each wind-wheel correspond
in length to the height of the compartment
or stories of the casing, and they are con-
nected to thesections of the wind-wheel shaft
by horizontal disks or plates 27 and 29 and
to each other by bottom plates 28, which have
a central opening substantially equal to the
diametersof the platesordisks 29. Theplates
27, which are arranged at the top ot the wind-
wheel sections, extend entirely acrossthe ends
of the sections from the outer edges of the
blades to the wind-wheel shaft, and the in-
termediate plates extend from theinner edges
of the blades to the wind-wheel shaft and

are located at points intermediate of the ends |

| of the blades, being secured to the wind-

wheel shaft by flanged collars 30, bolted to
the plates or disks, and fastened to the wind-
wheel shaft by keys, clamping-screws, or
other suitable fastening devices. The top
plates are also secured to the wind-wheel shaft
by collars 30, and the plates 27 and 28 are de-
siened to be arranged to run as close as pos-
sible to the non-revolving or fixed partsabove
and below them. The blades are supported
at their outer edges at points opposite the in-
termediate plates 29 by annular braces 31,
consisting of semicircular bars arranged in
pairs in slots of the plates and secured to the
latter by L-shaped kneesor plates. Thecurve
of the blades 23 preferably consists of an arcof
ninetv degrees; butanyother preferred curve
may be employed. The curve shown, how-
ever, is deemed the most advantageous, as it
has been found to produce a maximum power,
and the wind exerts a pressure on the blades
both in entering and leaving the wind-wheel.
The inner and outer edges of the vertical par-
titions and the outer edges of the horizontal
partitions are beveled, as shown, to avoid re-
tarding the wind. The outer edges are op-
positely beveled in order to afford no obstruc-
tion to air passing to either 'side of them, and

“the inner edges of the vertical partitions are

provided with a single long bevel.

The wind-wheel shaft is supported at the
top and at intermediate points by bearings
consisting of a bearing-casing 32, provided
with a central opening to receive the vertical
shaft1, and having ontwardly-extending hori-
zontal flanges 33, which are bolted or other-
wise secured to the horizontal partitions 22
at the topand bottom of the compartments of
the casing, the partitions 22 being strength-

ened by annular reinforeing -plates 34, ar-

ranged around the bearing-casing 32 and pro-

) vided with a central opening to receive the

same. The central opening 35 of the bear-
ing-casing is lined with brass or other suit-
able metal, and an oil-recess 36 18 arranged
at the top of the central opening 35, o1l being
fed to the recess 36 through an oil hole or pas-
sage 37 of a convex bearing disk or plate 38.

The bearing disk or plate 33, which 18 con-

structed similar to the bearing disk or plate
8 of the bottom bearing, is secured to .the

shaft 1 by elamping-screws 39 or other suit-

able fastening devices, and 1s supported upon
an annular series of antifriction-balls 40, ar-
ranged in an annular channel or race 4I,
similartothat heretofore described. The bear-
ing-disk or plate 38 is provided at its lower

face with a bearing-ring 42 to engage the tops

of the balls, and the bearing is supplied with

70
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oil by means of an oil-hole extendingthrough

the bearing disk or plate 38 and the bearing-

ring 4.2.

Each wind-wheel is mounted on a sec¢tion 1*
of the wind-wheel shaft, and sections of the
wind-wheel shaft are coupled together by a
clutch 43, composed of upper and lower sec-

I30
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*tlons 44 and 45 and provided at then adja- |
cent ends with interlocking lugs or flanges

- 46 and 47. Thelower sectmn 4.5 of the clutch

is fixed to the upper end of one of the sec-

tions of the wind-wheel shaft by clamping-
screws or other suitable fastening devices,

and the upper or sliding section 44 of the

- c¢luteh 18 connected with its section of the

10

£5

2G

wind-wheel shaft by keys 48, arranged inslots

of the sliding clutch-section and engaging

grooves 49 of the wind-wheel shaft, and the

sald keys, which are detachably secured with-

in the slots by plates 50, are located at differ-

ent elevations in or der to avoid the weaken-
ing effect which would result from arranging
the slots and the grooves at the same pomt
The cluteh is operated by a lever 51, ful-
crumed between its ends in a suitable beari ing
of the reinforcing-plate 34 and having its arms
arranged at a slight angle to each other. The
inner arm is provided with & forked portion

52, curved to conform to the configuration of
the clutch-section 44 and engaging the same -

beneath a horizontal annular flange 53. The
outer end of the lever is eonnected by a rope
or cable 54 with a windlass or other suitable

device for enabling the cluteh to be operated-

. from the base of the windmill in an en gineer’s

30

35

room or the like.
through perforations.of the horizontal parti-
tions of the casing, the shifting-lever being
of sufficient lengih to locate the 1 rope or eable

54 beyond the blades of the wind-wheel, and |

by means of the clutches one or more of the

wind-wheels may be used at a time, accord-

ing to the amount of power decsued fmm the

Wmdmlll

40

45

55

60

‘The sections of the wind-wheel shaft are
supported slightly out of contact with each
other, as illustrated in Fig. 4 of the accom-
panying dlawmus, and the sliding section 44
of the cluteh is provided with an 011 hole 55,

communicating with a space between the sec-

tions of the wmd wheel shaft.

Thevertical partitions 20 of the casing rof the.

windmill are provided with inner and outer
horizontal swinging doors 56 and 57, which

are controlled f«md held normally closed by
‘weights 58 and 59, attached to the lower ends
of cord&, 60 and 61 or other flexible connec-
tions, which pass over suitable guide-pulleys

and which are connected at their upper ter-
minals to the adjacent edges of the doors.

Each cord passes over a vertleal D'mde-pulley-
62 and is arranged between a pair of horizon-

ta, lﬂ'ulde-pulleys 63, located at opposite sides
of the partition and adapted to receive the
cord when the door opens in either direction.
Should the pressure of the air exceed the

power ot the weights, the doors will be auto-
matlca,lly opened to reduce the pressure, and

by regulating the weights any normal power
of the windmill may be obtained.

1The inner doors are hinged at their i 1nner
vertical edges, and when it is desired to ex-

clude air entnely from the wind-wheel the
doors are swung transversely of the spaces

The rope or cable 54 passes

between the partltmns to the position illus-

trated in dotted lines in Fig. 2 of the accom-

panying drawings by means of an operating
wire or cable 64 connected at one end to one
of the inner doors near the free edge thereof,
at a point below the pulleys and e‘{tendmg
horizontally around the outer edges of all of
the other swinging doors, which are prefer-
ably prowded wn;h perforatlons having me-
tallic linings. These doors may also be pro-
vided, if desired, with pulleys for the operat-

70

75

ing wire or cable 64. 'T'he wire or cable affer

passing through the perforations of the inner
doors extends inward over gmde-pulleys 65,

30

and downward at a point just inside of the . -

| annular series of doors to the base of the

windmill, to be connected with a windlass or
other smta,ble device for swinging the doors
across the spaces between the Veltwal parti-
tions, so that they will exclude wind from the
wind-wheel. The doors are locked in this
position by the pawl of the wmdlaqs, and as
soon as the operating cable or wire 64 is slack-

ened the weights of “the doors will return the
Jatter to thelr normal position and exposethe

wind-wheel to the wind to start the windmill.
The operating wires or cables are designed to

be arranged so that one or more of the wind-
wheels may be exposed: to the wind, and by

means of the operating wires-or cables and
the clutches of the wind-wheel shaft the
wind-wheel may bereadilyadjusted tosuit the
character of the machine to be operated by it.

The narrow vertical partitions 21 may be
provided with doors 66, similar to the outer

| doors 57 of the vertical partitions 20; but

these doors 57 and 66 may be employed or
omitted, as desired.

Q0

95

100

105

The casing and the supporting-frame may
be construeted of anysuitable material, such

as wood and metal, and, if desired, canvas or
other heavy fabric or analogous materml may
be used in constructing the vertical and hori-

110

zontal partitions, metal framing being de-

signed to be used with such material. For

'ﬂ'teater strength the horizontal and vertical

studdmﬂ' between planks and the windmill
may also be provided with a steep roof, with

a space to operate the machine at the top of
‘the shaft under the roof.

Small windmills may be placed on the tops
of dwellings and buildings ‘for household

| service and ornament in the shape of an ob-

servatory. For small windmillssimpler and
cheaper fastenings and bearings may be used,
as cleats and na,lls and for economy in the

first cost ball- bed,rmﬂ*s ‘may be omitted, ring-
bearings being used to carry the wewht of

the wheel. The proportions of the wind- wheel
and the casing may be varied according to
the cost of the material employed and to the
character of the winds at the place where the
windmill is to be erected, local material being
preferably enjp105 ed in the constructlon of
the windmill. |

The lower section of the wind- wheel sha,ft

| carries a pulley 69, adapted to receive a belt,

1'1'5

120
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- transmitted to any ordinary machinery; but,

as illustrated in Fig. 5 of the accompany-

ing drawings, a crank 70 and pitman 71 may

be employed. Alsoinstead of arranging the

crank at a point between the ends of the

- wind-wheel shaft it may be readily located
at the lowerend, and an eccentricorany other

10

form of gearing may be employed for trans-
mitting motion from the wind-wheel shatt to

- the devices to be operated.

- The invention has the following advan-
~ tages: The windmill, which isstrong and du-
~rable, may be constructed with any number
of stories or sections of the casing and the

wind-wheel, and as the wind-wheels are de-
tachably coupled Logether and the innerdoors

~of the various stories or compartments of the
~ casing are independently operated one or

‘more wind-wheels may be used at a time, and
the windmill is thereby readily adapted to
~afford any power within its capacity, and is

~ capable of being readily adjusted to suit the
charaeter of the machinery to be operated and
the work to be done. The mill may be partly

“or entirely submerged in a current of a tidal

~ river or any other stream, and when so em-
ployed the gearing for transmitting motion
~ from the wheel to the machinery to be oper-
“ated will be arranged to suit the disposition
- of the mill. . . o
 The construction of the wheel and casing
- shown and described is adapted for use in
- water, and when so employed the bottom or

40

lowermost floor of the casing will be securely
bolted or otherwise secured to rock or pile
foundation. The machine to be operated by
the motor will be located above the latter in
a room or building arranged above high-water
mark. o

Changes in the form, proportion, and minor

- details of construction may be resorted to

45

without departing from the spirit or sacrific-
ing any of the advantages of this invention.
What I claim 18— |
1. In a device of the class described, the
combination of a vertical series of wheels, a
casing surrounding the wheels and compris-
ing vertical partitions extending outward
from the wheel, and horizontal partitions di-

- viding the casing into stories or compartments

55

6o

corresponding to the wheels, a series of doors
arranged in each of the stories or compart-
ments,independently-operated clutches coup-

ling the wheels, and means for operating each -

series of doors independently of the other
series,whereby one or more of the wheels may
be exposed to a current of wind or water, sub-
stantially as described.

2. In a device of the class described, the
combination of a wheel, a casing composed of
vertical partitions and horizontal partitions
dividing the casing into compartments or
stories, a series of doors arranged in each of
the stories or compartments and adapted to

by means of which motion may be readily | partitions to shut off the wind from the wheel,
‘and operating wires or cables passing around
the wheel and connected with the free edges

of the doors and adapted to swing the same:
“across the spaces between the partitions, said

7_0'_

wires or cables being independently operated,

substantially as described.

3, In a device of the class described, the
combination of a vertical series of wheels, a
“gseries of clutches connecting the wheels,each
| eluteh being composed of a fixed member and
‘sliding members, shifting-levers connected

with the sliding members of the clutehes and
provided with operating wires or cables, a cas-

30.

ingsurrounding the wheels and provided with.

vertical partitions extending outward from
the same, hinged doors mounted on the par-
titionsand arranged toswing across thespaces -
between the same,means for holding the doors
normally closed, and operating wires or ca-
bles connected with the doors and arranged to .

swing the same across the spaces between the
vertical partitions,substantially as described.

- 4, In a motor of the class described, the
combination of a vertical shaft, a horizontal
wheel comprising vertical blades having their =
inner edges spaced from the shaft, intermedi-

ate plates extending from the shaft tothe in- '

ner edges of the blades, a top plate secured

stantially as described.

5. In a device of the class described, the
combination of a casing having an annular
series of partitions extending outward from
the central portion of the casing, a vertical
shaft,a vertical seriesof wind-wheels mounted
upon the shaft and having their blades sepa-
rated therefrom by an intervening space open
at the bottom, and couplings located at the
bottoms of the wind-wheels in the said space,
and means for operating the couplings, where-

‘byone or more wind-wheels may be used, sub-

stantially as described. |

6. In a device of the class described, the
combination of a vertical shaft, a vertical
series of wind-wheels having annular series
of blades arranged around the shaft and sepa-

95
to the shaft and connected with the adjacent
ends of the blades, and a bottom plate con-
necting the lower ends of the blades and dis-
connected from the shaft, and a casing sur-
rounding the wheel and having an annular
| series of partitions extending therefrom, sub-

pisle

105

I10

115

rated therefrom by aninterveningspace,coup- -

lings arranged within the said space, and
means for operating the couplings whereby

| one or more of the wind-wheels may be used,

substantially as described.

7. In a motor of the class deseribed, the

combination with the casing, of a vertical
wheel-shaft consisting of a series of alined
sections, a separate wheel mounted on each
shaft-section,a bearingsuspending each shaft-
section from its upperend, clutches separably
coupling together the shaft-sections, and
means for operating each clutch independ-

swing across the spaces between the vertical | ently of the others, substantially as set forth.

120
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8, In a motor of the class deseribéd, the |

combination with the casing, of a vertical
wheel-shaft consistingof a plurality of alined

sections, a separate wheel mounted on each

shaft-section, and a bearing suspending each
shaft-section fromits upperend,substantially
‘as set forth. | | o

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

ROBERT EARLY HARDAWAY.
"Witnesses: -

SUTTON SELWYN SCOTT, _
ROBERT ANDERSON HARDAWAY.

i
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