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WINDMILL.

SPECIFICATION fermmg- pa.rt of Letters Patent No. 488 087, dated December 13,1892,

Apphca,tlen filed October 23, 1890, Serial No, 369;123

(No medel )

To all whom it Mmay CONCErm:

Be it known that we, JOSEPH OPPERUD and
JACOB 1. BRORBY, of Madison, in the county
of Lake and State of South Dakota have in-
vented certain Improvements in Wmdmllls

~ of which the following is a speelﬁeatlon
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Our invention relates to improvements in

windmills of that class in which the fans or
wings are independently pivoted upon angle-
spokes extending from a common hub upon
the power-shaft and connected with a horizon-
tally-movable spring-actuated shaft, whereby
the angle of the fans Or wings presented to
the wind 1S automatically adJusted or regu-
lated by the force or power of the wind,

The object of the invention is to improve

the construction of such windmills, whereby
superior advantages are obtamed with re-
spect to e: ﬁmency 1n operation.

The invention consists in the novel con-
struction and combination of parts hereinaf-
ter fully described and claimed.

In the accompanying drawings, Figurel is
a sectional longitudinal elevation of a wind-
mill embodying our invention. Fig. 2 is an
edge view of one of the windmill-fans. - Fig.
3 is a vertical elevation of the wind-wheel as

being therein shown in posi_tidn almost
squarely across the wind. Figs. 4, 5, 6,7, 8,
9, 10, 11, 12, 13, 14, 15, 16,17, 18,19, 20, 21, 22,

23, and 24 are detail views showing the con-

struction of the various parts of the machine.

1t i1s not deemed necessary toillustrate fully
the tower upon which the mechanism is raised
and supported. Theupperends of the tower-
timbers 2, however, are shown in Figs. 1 and
3 in connection with the cap-plate 3 and the
base-supporting plate 4, the cap-plate 3 be-
ing provided with a top plate or ring 74, hav-
ing an inwardly-projecting flange 74%, form-
ing an annular opening or groove, in which is
located a series of friction-wheels 5, journaled
in the said top plate and cap-plate by means
of short axles 7, engaging in slots 8. (See
Figs. 4 and 5.) 'The top and cap plates are
formed with concentric annular openings,
through which passes the shank 9 of the
dome 10. The lower end of the shank 9 is
firmly held in position by the base-plate 4,
provided with a circular opening, through
which passes a slotted sleeve 11, inserted in

|

the lower end of said shank and removably
secured thereto by bolts 12. The lower end
of the sleeve is formed with an annular
flange 112, forming a shoulder, which abuts

- against the lower side of plate 4. The lower:

55

end of shank 9 rests upon the upper side of

sald plate, and by these means the working
parts are supported and the shank prevented
from any vertical movement. Theupper part
of the dome is of somewhat-greater diameter
than the shank, forming a shoulder 14 above
the top plate ’74 and 1s provided with a re-
movable cap orcover 15. It will thusbe seen

that the dome and its shank form a closed.

| cylinder or housing, the shank, however, be-
ing provided on one side with a slot 16 by

Whlch access may be had to the- 1uter10r'

which is eclosed by means of iron shields.
(Shown by dotted lines, Fig. 3.) -

The numeral 17 denotes the power- 5haft -

journaled and rotatable in bearings 18 and
19, secured to the arm or bracket 20 and to
the gear-block 21, respectively.
is made in two pieces, the lower piece being
removably secured to the arm 20, while the

i upper partof the bearing 19 is bolted directly

| to the gear-block 21. The shaft 26, with the
shown from behind the wheel, all of the fans |

gear 25, 1s secured in this “ beaung,” asit may

be eelled by the collar 27, secured thereon by

"T'he block 18

50
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the split pin 28, passing thrmwh the end of

the shaft.
21 rests on the shoulder 29, -formed on the in-

terior of the dome, while the bearing-sleeve

thereof extends through a rectanwular open-

The lower end -of the cear-block

ing 30 in the wall of the dome end 18 seeured o

the1 eto by means of bolts.

The crank-pin 32 is secured to the fcwe OI:'
the gear 25 in any suitable manner, which
gear is provided with a series of openings to

00

recelve the same at varying distances from

the center in order to vary the stroke of the
pump-rod.
pin with a similar pin 34 on the pump-rod 35.
This rod moves up and down in bearings- 36
and 37 in the sleeve 11 and the dome- shank
9. An oil-cup is provided in the bearing 37.

The power-shaft 17 is hollow and receives
a small shaft 38, extending from the spider
39 to the block 40, T his Sha,ft plays back

The pitman 33 connects the crank-

95
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and forth through the hollow shaft as the

salls or fans move in and out. In the draw-

ings six sailg or fans are shown, although this
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number may be varied. These eeﬂe are ex- | the cord or rope 61 the SELIIS can be turned

act duplicates of each other and are approxi-
mately triangular in shape with - the apex

or inner pomt of each cut-off,so as to be prop-

erly connected with the hub. Each fan is

made as shown in Fig. 2, so as to present a |

concave surface to the aetlen of the wind,
and is strengthened by means of stay-rods 4:8
Hach of these stay-rods is provided with an
arm 75, extending therefrom at an angle both
plene of the rod 43 and to a per-
pendicular erected therein. These rods are
linked to the spider 39 by connecting-rods
45. The fans or sails are pivoted to bearings

46 upon the angle-spokes 47, extending from
AS shown, each spoke 1s bent in

the hub 22.

such a way as to carry the outer portion of
the spoke away from the hub at almost a

tangent thereto, so that the parts 49 of the

spoke stand at an angle of about forty-five
degrees totheinner end of the spokeby Whleh
the same is secured to the hub.

The rod or shaft 38 extends through an

opening 71 in the front of the dome end 1S
serewed into the head 52, secured to the two-
part swivel-block 40. T]llS block is shown in
detail in Figs. 1, 13, 14, and 15. A rod 53 ex-

~ tends from the forward part of the block 40

30
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- By pulling upon this rope the rod 38 is forced

55

and is provided with a series of holes 54 to

receive a pin 70, holding the outer end of a
spring 56. By means of these holes and pins

the tension of the spring ean be regulated.
This spring is secured to the deme at its

other end, being formed with a yoke 55, (see

Figs. 6 end 7,) prewded with eyes Wthh en- .

gage with studs 57, formed on the-dome.

- The hub 22, as shown in Figs. 22 and 23, 1s
of peculiar conetruetlon and conswte of two

plates provided with notches 90, having the

enlarged inner ends 58, adapted to engage the

sides of the spokes 47 and the ﬂanﬂ*ed or up-
set endsof the same.

the platesand are secured together by nuts60.
A rope 61 extends up through an opening

62 in the sleeve 11 and is connected with a

short piece of wire cable 63, passing over a
sheave 64 and secured to the swivel-block 4.0,

outward or back, so as to shift the sails so
that their edges will be presented tothe wind.

The spokes 47 extend beyond the sails and

are connected together by tie-rods 66. "The

loop 67 slips over the ends of the spokes in.

each case and is secured thereon by the nut 63.
The operation will be readily understood.
As the sails are revolved by the wind the

- pump-rod will be reciprocated by the power-

60

shaft and connections. When the forece of
the wind is so great as to overcome the ten-
sion of the spring 56, the sails will turn upon
their pivots and be thrown more or less out

- of the line of the wind. As the force of the

wind decreases, the spring will cause the sails
to be returned to normal position. - The ten-

sion of the spring can be regulated by means
of the holes 54 and pin 70. By pulling upon

Bolts o9 extend- through

| with their edges to the wind, so as to offer no

resistance thereto
. Having thus described our mventmn what
we clelm 18—

1. In awindmill, the combmatlon with the

‘dome or housing, the rotatable hollow power-
‘shaft, the pump-rod and
‘the hub and angle-spokes, of the sails piv-
oted to said spokes, the horizontally - mov-
able shaft passing through said power-shaft,

connected at one end mth the sails and at its
other end prowded with a bar having a se-

‘ries of holes, the bent spring secured ‘at one
end to the dome and its other end provided

with an eye, and the pin passing through said

eve and the holes in the said bar, eubstan—
tially as and for the purpose desembed

2. In a windmill,the combination, with the

dome or housing the rotatable hollow power-
the hub and angle-spokes, of the sails piv-
oted to said.spokes,the horizontally-movable
shaft passing through the power—shaft con-

nected with the eells, the two-part swivel~
‘block provided with a head connected with
‘said movable shaft, the bifurcated rod secured
to said bloek, prowded with a series of holes,
the bent spring secured at one end to the
‘dome and provided at its other end with an
eye, and the pin passing through said eye:
‘and the holes in said rod, substentlelly as
“described. ~

3. In a windmill, the eombmaﬁjlen, with the

fans and the entPle-Spekes therefor, having
their portions 49 at an angle with their endS-

50, engaging the hubon the power-shaft, said
fans being substantially triangular and pre-
sentmﬂ'coneeve surfaces to the action of the

‘wind, ef the stay-rods 43, having the eye-
sbearlnos 46 and extending between the ends

connections, and

70
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30

{ shaft, the pump-rod and connections, and

QcC
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of the fans, said eta}-rode being located 1in.

positions forward of the middle pomts of said
fans, and thearms 75, engaging the governor-
rod 38 by means of the epider 39 and the links

ITO

45, and the spring connected with said rod:

38 and tending to normally draw sald rod
forward, subsbantla,lly as described.
4. The combination, in a windmill, of fans

41, each consisting of a subetentlelly-trlenﬂ'u- |

lar plate of sultable material, sald plate be-

115

ing curved to present a concave surface to

‘the action of the wind, the rod 43, extending
‘between the ends of the fan and pleced for-

ward of the middle thereotf,and means where-

by said fansare pivotally eenneeted with the

spokes of the wheel, substantially as de—

scribed.

|

5., The combmetlen in a windmill, of the

dome 10 with the shank 9, means whereoy
said dome is pivoted upon the top of the

tower, the power-shaft 17, the rod 38, adapt-
ed to move longitudinally therein, the bear-
ing-block 21, provided within the dome and
having bearings for the power-shaft 17 and
for the shaft 26, the gear 25, secured: on

120
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sald shaft 26, the spring 36, secured to the
forward side of the dome, the swivel-block
40, the rod 25, having the openings 54 and a

arms. and fan, substantmlly as and for the ro
purpose spemﬁed o

In testimony whereof we have hereunto set

pin 55, engaging the outer end of said spring, | our hands this 8th day of October, 1890.
the bracket 20, prowded with thebéaring 18 3 - JOSEPH OPPERUD.
the hub 22, the spokes 47, rigidly extendmg o - JACOB L BRORBY

therefrom, the fans 41, pwoted upon said
spokes, arms 44, prowded on said fans, the
-spider 39, and the links 45, connecting sa,id'_ .

In presence of—
N. M. Sto1t,
- L. M. SOOGGIN. |
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