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1o all whom it nmy concerr:
 Be it known that I, EpMOND B. SELLARD, a
eltlzen of the Umted States, residing at Oﬂ'—-

den, in the county of Boone and State of Iowa,.
have invented certain new and useful Im-
provements in Windmills; and I do hereby

. declare the following to be a - full, clear, and

exact description ot the 1nveut10n such as

- will enable others skilled in the art to Whlch it

10

appertains to make and use the same.
My invention relates to wind-wheels pro-
vided with pivoted automatically-feathering

~blades controlled by a speed-regulating vane;
and it consists in certain combinations, con-.
structions, and arrangements of parts where-
by a uniform speed can be maintained under
varying pressures of the wind and according
to varying resistances offered by the work

- being done.
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invention..

In the aecompa;nymﬂ' dl&WlIlU'S, Figure 11s
a rear view of a wind-wheel embodymn* my
Kig. 2 18 a broken side view of
the same, the greater portion being in eleva-
tion, while the hub of the wheel and the slid-
ing speed-regulating collar operated by the
controlling-vane are shown in section. Fig.

318 a detaill top view of the said shdnw (,01--
lar and the connections between it and the

controlhnﬂ‘-mne Fig. 4 is a detail plan view,
partly In section and partly in elevation, rep-
resenting two extreme positions of the said

sliding collar and comespondmg positions of
one of the hinged feathering-blades con-

nected therewith, one posﬂ;lon being in full
lines and the other in dotted lines.

The letter A in the drawings repr esen'ts the

~ standard upon which the mnd-_wheel 18 sup-

- ported. To
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the upper portion of the said
standard a tubular bearing B is firmly. at-
tached, and therein a tubular shank ¢ of a
frame C fitted, the frame itself resting and
revolving upon a shoulder ¢’ of Lh(, bearing B,

as. shown Above the shoulder ¢’ the fmme'
O constitutes a long narrow platform ¢ in

one of the end por tlons of which 1s pr 0V1ded

an ordinary steering-vane D, parfly shownin

Fig. 2, while at the other end portion and near
the center bearings for the wind-wheel and
gear-shaft and th.e shaft of the controlling-’
vane and other parts and connections are
applied, as presently deseribed.
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and bound with a tie-rod f?,
applied undivided feathellnw-blades e?, said
blades being fastened centr a,lly 10 1011ﬂ'1tud1--“
nal arms, ba,ls, or rods e’ which are arla,nﬂ‘ed_
alongside the arms, bms or rods ¢’ and con-
nected thereto by 111110‘65 e, so that the outer
and inner surfaces of both sets of arms, bars,
or rods are flush with one another, and that
‘the blades always present a flat surface to
the wind and lie in their normal position flat
‘upon the bars or arms e’, as shown in FKig. 4.
The rods or bars e’ and arms ¢’ are S0 ar-
ranged that when they are in contact, as

shown in full lines in Fig. 4, the" blades e’
stand at an angle of forty-ﬁve degrees to the
‘axis of the shcaft F, and in this p051t10n they

_greatest e

‘upon the shaft F.

. fwnt end of ﬂle main Shaft K, and 1t com- )
prises a hub e, sustaining clrele-plate 78 both
preferably of cast metal and a number of

radial arms immovably. fastened to said hub
9 and on which are

60

are held by means of torsional springs €%, hav-

ing one eud attaehed to the bar & and the
‘other to the arm ¢&’,
position they, as is well known, produce the
Tect for operating maehmery con-
‘nected with the wind-wheel. o ._
When less than the normal or meatest
-amount of power which the Wmd-—wheel is

and while held in this

capable of furnishing is desired, the angle of

the featherin ﬂ*ubla,des requires t0 be changed
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or decreased; emd to do this' I have provided

arms e°, &ttached to the bars ¢® and standing
The end portions
of said arms e® are slotted, as shown at ¢/, and -

at an angle to said bars.

connected to and opelated by radial rods g

matic regulating device G, which is operated

by the pressure of the Wmd upon a pressure-
vane ¢° facing.the wind, and resisting its

pressure by means of the united force of the

springs €%, and also of a hand mechanism for

The vane g° is fastened to bracket-bar g3, hav-
ing a vertical perforated extension-arm g°
throuah which a horizontal shaft g%, running

-tla,nsvelsely to the shaft F, is passed, sald:
‘shaft ¢* being supported in a suitable bear-
ing ¢° of Lhe fmme C. 011 the other end of .-
-the shaft g another aamg is mo'ldly fastened,. |

of a sliding regulating-hub g , loosely fitted
This Lub ¢’, with the arms

g,is intended to constitute a part of an auto- 9;:; .

95
contr 0111110' the power, as will now be described.
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The wind-wheel E is mounted UPOD- the i and between the mmsg a swinging transyerse -
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bar ¢’ is fitted, and to the same two connect-
ing-rods ¢° are attached, said rods being con-
nected to a sliding collar-like plate ¢°, which
encircles the shaft F and bears against the
sliding regulating-hub ¢g’. When the pressure
of the wind upon the vane ¢* increases, the

- vane 1s moved upward and caused to move

[O
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the collar ¢ and with it the hub_ ¢’, in the
direction of the arrow 1, whereby the angle
of the slotted arms ¢® and the feathering-

blades ¢? is changed, the latter presenting a’

smaller surface area to the wind, and thus

‘maintaining the normal speed of rotation.

A decrease in the wind-pressure will allow
the springs ¢° to push the hub ¢’ and collar

-9’ soasto change the position of the pressure-

vane into that of more direct exposure to the
wind, this operation being aided by the
gravity of the vane g°. The bar ¢, which is
attached to the bracket-bar ¢® of the vane ¢?,
is provided with a longitudinal guide-rod g
and a sliding weight ¢!, with a set-serew ¢'%,
or other means of adjustment, whereby the
position of said weight may be changed upon
sald rod, thus rendering the resistance of the
vane ¢* against the wind variable, or provid-
ing for changing its resistance so that the
effectiveness or working-power of the wind-
wheel may be regulated according to the re-
quirements of the machinery to be operated
thereby. The same object may be more con-
venlently attained by omitting the set-screw
g** and attaching the weight ¢! to a cord which

- passes up along the arm ¢% and thence down
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sald bearings by two inner collars f? 72,

through the tubular bearing B into the mill

below, from whence it may be operated by

hand, so as to cause the weight ¢ to rise or
descend, in either of which positions it may

be sustained by fastening a cord around a pin. |

In order to prevent twisting or forcing the
wind-wheel out of the wind line or course,
by reason of the resistance of the mill-gearing
driven by the wind-wheel, I place the pressure-

vane g° on that side of the frame where the |

pressure of the wind will have a tendency to
cause the said vane to oppose or counteract
sald twisting force and hold the wind-wheel
to the wind under all circumstances. The

greater the twisting the farther away from

the tubular bearing the vane should be ar-
ranged in order to increase its leverage and
thus increase its counteracting force.

The wind-wheel shaft Fis suitably hung in
bearings f f’, preferably made of hard wood
to prevent undue friction and to save lubri-
cants, and it 18 held longitudinally between

At

~ its rear end this shaft F is provided with a

6o

conical gear-wheel /4 which gears into an-
other gear-wheel 7% hung in the tubular bear-
ing C and provided with a tubular shaft 79,
which i8 extended in practice to the mill be-
low, and there, by means of other ordinary

~ gearing, keeps the machinery in motion.

Through the tubular shaft f%a rod (or rods) 77

1s passed, which is attached to a quadrant g3 |

'
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on the shaft g%, and thus enables the mill-op-
erator either to assist the regulating or press-

ure vane ¢*in decreasing the power of the

wind-wheel or to stop the wind-wheel alto-
gether, which latter is accomplished by pull-
ing the said rod 7 until the vanes e*® are

turned in line with the wind, as illustrated. .

by dotted lines in Fig. 4. The arms ¢’ being
stiffened and stayed by the circle-plate f5,
arranged concentric with the hub e, and their
ends united by means of the rod 7 forming
a tire around said arms, the wind-wheel is
rendered very strong and its arms are held
solidly in their positions around. the hub e.

I am aware that the blades of wind-wheels

have been made in two parts and that the ad-

justable part has been hinged to an arm car-
rying the part which is not adjustable; but
this differs from an undivided blade, which is

attached centrally to an arm hinged on one

side of a fixed radial arm of the hub of the
wheel and the blade extending some distance

over sald arm and over its hinged arm and

the whole surface of the blade always pre-
senting a flat surface to the wind, whatever
may be the angle at which the blade stands.

Iam alsoawarethata spiralspring has been
employed for allowing the adjustable part of
a divided blade to be turned on its hinges
and for holding the adjustable part in its
normal position under ordinary forces of
wind; also,that wind-blades not divided and
which are attached to pivotal arms of the hub
have been regulated both automatically and
by hand in the same structure.

I am also aware of aregulating-vane having
its arm swinging in a vertical plane with the
arm of the steering-vane; but this differs from
a vane arranged obliquely, as I have shown
and described. |

I am also aware that blades fixed upon
radial arms or spokes of a hub have been
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regulated by a vane and adjustable weights

applied on an angular lever; but this differs
from my construction.

Therefore I only claim as follows:

1. In a wind-wheel, in combination, a re-
volving non-gliding hub e, having rigid radial
arms ¢’, feathering-blades e* attached to arms
¢’ and set facewise against said arms e’ &,
with aboutone half of the width of said blades
on oneside and the other half on the other side
of thelongitudinal center of the arms ¢, hinges
¢, connecting said blades to the said arms, di-
agonal torsional springs e° fastened by one of
their ends tothearmse’and by theirother ends
to the arms €% angular arms &, attached to
the arms ¢ and sliding hub ¢’, having oper-
ating-rods g, whereby the whole surfaces of
the blades are at all times presented to the
wind and the angle of the set of the blades

can be automatically changed or regulated,

and when in their normal position the blades
have a square support and bearing against
both of the arms e’ €3, and when moved out
of sald position are still stayed by the arms

ITO
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- ¢° and in the' event of one of the springs _be-f'

| .other set ¢° hinged to the first set, so as to
~ present with said arms ¢’ a broad even bear-
- ing-surface, a series of feathering-blades rig-
1dly attached about centrally of their Wldth 1

IO

"

,41'3,56“7_ -

coming broken the remaining ones remain

| -opemtwe, substantially as descmbed

2. In a wind-wheel, in combination, a hub
e, having one sef of l‘lﬂ‘ld radial arms e/, an-

to the hinged set of arms, and diagonal tor-

sional springs e’, 'attached by one of their
‘ends to the arms e’ and by their other ends

to the arms e’,whereby the blades are afforded

a broad bearing-support from both arms when

in their normal position and are stayed by the

- mal positions, and at the same time are free

20
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to change their angle when' the force of the

‘wind becomes too wreat substanhally as de-—’

scribed. |
3. In a Wmd-wheel in combmatlon, hub e,

having rigid radial arms €, the IlIllelded-
featherm o-blades é* fastened by hinges ¢*and
diagonal torsmnal springs ¢° to arms ¢°® and
havmw arms e’, the sliding hub g’, having ra-

- dial rods 0, the sliding collar ¢’ ) conneetmm—

30

rods ¢%, arms ¢° bar ¢’ shaft g% arm ¢° Set

obhque with respect to the vertical plane of
the shaft B and steering-vane D and. carr y- ‘

ing-vane g, substantmlly as descmbed

4. The connectmn’-rods q°, amms g° ¢°b, shd-- ,
ing collar ¢° swinging ba,r g’, and - vane ¢°,

hamno* bar ¢*°, which 1 is attached to bracket-
bar ¢, sald vane bemﬂ'al mnn*ed 0b11quely on |

‘that side of the frame of the windmill where 35
the pressure of the wind has a tendency to

cause said vane to oppose or counteract the

‘twisting force caused by the resistance of the
maehmery driven by the wind-wheel,in com-
bination with the vane D and the Wmd-*wheel;
E, having sails acted upon by eollar g , Sub-

st&ntla,lly as described.

- 5."The combination of the Iooped wewht—*

ouide ¢ and adjustable weight g'% vane g%

h&vmﬂ‘ bar ¢g¥® and bmeket bar ¢ and -ar-

-1a,11ﬂ'ed obliquely on that suie of the frame of
the Wmdmﬂl where the pressure of the wind.

has a tendency to cause said vane to oppose

‘or counteract the thbtll'lﬂ’ force caused by the
arms ¢®when they are moved out of theirnor- |

-.Wllld wheel, sald vane bemﬂ' connected by

rods to the slldmﬂ' collar thh acts upon the

6. The combination, with the arms g q ,-'5---
bracket-bar g, bar g°, oblique vane g% con-"

necting-rods ¢8 sliding collar ¢°, and described

connectlons W1th the blades of the wind-wheel,"
of the Qhafb g Swlnﬂ‘1nn' bd]_" g : quadra,nt 913

‘attached to both the shaft ¢* and bar ¢°; and

blades of the Wmd-wheel Substantlallv as a,ndl'_ - o
-| for the purpose descmbed R CO
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the connécting chain and rod f7, substanlla,lly S

as and for the purpose described. -

EDMOND B SELLARD

WltﬂGSSBS

"FRED W. GARDNER, S

CYRU% WEAVER o

~In testimony whereof I hewunto &fﬁ‘{ m'yr_-"-i-
w*na,ture in plesence of two Wlt]ileSSGS

40 . |
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