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I and each one of the annular disks a, and be-

To all whom it may concern:

Be it known that I, CHRISTIAN F. WILL-
NER, a citizen of the Umted States, residing
at Great Bend, in the county of B‘II‘T,OH and

5 State of Ka,nsas, have invented new and use-
ful Improvements in Windmills, of which the
following is a specification.

The object of my invention is to provide a
windmill in which the length of stroke of the

10 piston will be governed by the velocity of the

wind, a heavy wind turning the edges of the.

vanes to the wind and causing a lono stroke,
and a moderate wind causing a short stroke
of the piston, the fans in this instance being

15 drawn by the piston with their full breadth to |
| secured a cap-plate, K, between which and the

the wind. -

A further object of my invention is.to pro-
vide means for obviating, to a great extent, the
friction usually incident to the Operatn e p;u ts

20 of a windmill.

These objects L attain by the construection
and combination of mrts hereinafter deser 1bed
and claimed.

In the drawings, Figare 1lis a Slde elevation

25 of a windmill constructed in accordance with
my improvement. - Fig. 2 is a central longi-
tudinal section taken on a vertical plane. Fig.
3 18 an enlarged end view of one of the hubs

carrying a series of anti-friction rollers. Fig.

30 418 an enlarged sectlonal view, taken on the

same plane as Ifig, 2, through one of the an-
nular disks «, and the two rings carrying a
series of anti-friction rollers, that are arranged
between said annular disk and the collar or

35 disk G, that is rigid upon the main shaft. Fig.
b 18 an enlarged end view of the annular 1}113-
man-head, the eccentrie, and the anti-friction
rollers arranged between the cecentrie rmd the
annular pitman-head.

40 'The wind-wheel comprises a rotary drum,
A, provided at each end with an annular disk,
a, and arranged to revolve around a horizon-
tal supporting-shaft. The annular disk at the
outer end of the wheel is formed with a periph-

45 eral series of sockets, I3, and the several vanes
or fans b b of the wheel are swiveled upon the
said disk by means of balls &/, that are secured
upon the fan-spindles 0% and arranged within

these sockets, whereby the vanes can turn .

50 upon their axes, In order to present more or

less surface to the wind. |
A disk or annular shoulder, C, is se(,ured to

or formed with the shaft C/, between the shaft
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tween these inner disks, C,and the outer disks, 55
@, are arranged the series of anti-friction roll-
ers D, the axles d of which are parailel with
the central shaft and journaled in the rings
d*, which are arranged to revolve around the
mam or central shaft in planes at the sides of 60
the disks or shoulders C. These rollers are
grooved eircumferentially, and the edges of the
disks between which they are arranged are
formed with double bevels, so as to fit into the
ogrooves of the rollers, whereby the latter will 65
be prevented from shifting endmse during op-
eration.

Upon the outer end of the centml shaft is

outer face of the disk a,at thisend of the wheel, 70
are arranged the anti-friction rollers ¢ e, the
axes of these rollers being formed Dby the ra-
dial arms ¢’ of a hub, F, which is arranged to
turn upon the central bhaft | -

G indicates the eccentric, which is eccentri- 4z
cally secared to or formed with a disk, I/, that
1s mounted upon the shaft C’ at the i inner end
of the drum or wheel A, and pivoted upon the
latter by a pivot-pin, ¢, that passes into the
disk « at this end of the wheel. The eccen- 8o
tric is provided with a slot, ¢/, which is like-
wise formed throngh the disk I/, that is prac-
tically a flange of the eccentric, through which
slot the shaft passes, whereby the eccentno

can be maintained at different degrees of ec- 83
centricity with respect to the shatt, in order
to vary the length of stroke of the plston -rod
H, which is provided with an annular head,
lt, surmunding the eccentric,

In order to support the entire wheel upon go
anti-frictionrollers I provide, in addition to the
rollers already described, a series of grooved
anti-friction rollers I I, which are arranged be-
tween the annular head of the piston and the
periphery of the eccentric, the opposing edges g5

of the said annular head and eccentrie being

formed with double bevels, so as to fit in the
grooves of the rollers, and thereby prevent dis-
The axles of these
rollers are journaled in the rings ¢ 4, which are
arranged to revolve around the centml shatt
in @ manner similar to the rings ¢’. |
By the arrangement of rings and anti-fric-
tion rollers which I have described, it will be -
seen that all of therollers will turn upon their
individual axes during the rotation of the
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wheel, while at the same time they will be [ In a windmill, of the rotary drum A, the ec-

slowly carried round with the rings, so as to
revolve around the central shaft.

In order to connect the eccentric with the
fans or vanesIpivot the eccentric to the wheel
by means of the pivot-pin g, in the manner al-
ready set forth, and connect the disk I, thatis
alongside theinner end of the wheel, with the
said fans by means of a series of rods arranged
obliquely to the axis of the wheel, and in pairs,
one pair of rods serving to connect cach fan
with the said disk. The shorter rods K of
these pairs arc hinged to the vanes at points
on the axes of thelatter, and constitute braces,
while the longer rods I. of said pairs are
hinged at points at or about the centers of the
fans or vanes,and constitute the operating me-
dium betweenthefans and theeccentrie, which
is connected with the wheel 1n the manner be-
fore set forth.

The piston H of the pump or other device to
be operated by the wind-wheel is provided with
a ball-and-socket joint, H’, so that 1its upper
section can turn as the wheel shifts round with

the wind, and in order to provide for snch shift-

ing of the wheel I formm the central shaft, C/,
with a vertical portion, C?, which is secured to
rings or bands M M, arranged to turn around
acylinder, N, through which the piston passes.
This cylinder is provided with an annular
flange, n, at its buase, and between the lower
one of the rings or bands M and this flange 1
arrange a series of anti-friction rollers, P P, the
axles of which radiate tfrom and are secured to
a sleeve, p, loosely fitted upon the cylinder,
whereby the shatt C? will move freely around
the cylinder when the wheel is shifted by the
wind.

In order to steady the vanes I connect them
by means of a series of rods, or by a ring, R,
which is hinged to the vanes at points on their
axes, whereby while steadying the vanes the
said ring will not prevent them from tarning.

The velocity of the wind changes the length
of stroke of the piston in the windmill con-
structed as above, a heavy wind causing a long
stroke, and a moderate wind a short stroke, of
the piston, whereby regularity of action will
beobtained and alldangerof breakageavoided.
In a heavy wind the eccentric will be drawn to

one side of the shaft, whereby the eccentricity

of the said eccentric with respect to the axis
of the wheel will be increased, and hence the

stroke of the piston lengthened, the edges of,

the vanes in such case being presented to the
wind. Inalower moderate wind, however, the
piston-rod will draw the eccentrie back, so as
to cause a short stroke of the piston, and turn
the full breadth of fans to the wind, thus regu-
lating the operation of the apparatus and
avoiding all breakage.

By applying a suitable brake to the piston-
rod the same will canse the fans to be drawn
with their edges to the wind and cause the mill
to stand still. |

What 1 claim 1s—

1. The combination, with the swiveled vanes

substantially as described.

centric connected with the vanes by rods, said
eccentric being provided with a slot, through
which the shaft passes, and being also pivoted
to the drum, whereby the vanes in turning up-
on their axes will adjust the eccentric to dif-
ferent degrees of eccentricity with respect to
the axis of the wheel, substantially as de-
scribed.

2. In a windmill, the rotary drum, the ec-
centric pivoted to the drum, and the shaft, all
supported by anti-friction rollers, substantially
as described.

3. The ecombination, with the rotary drum A
in a windmill, of the vanes carried by the said
dram, and having balls upon their spindles ar-
ranged to turn in sockets, the Lrace-rods K,
connecting the disk E/;on which the eccentric
is secured, with the vanes at points.on the axes

of the latter, the longer rods Li,connecting said

disk, with which the eccentric is formed, or teo
which it is secured, with the centers, or there-
about, of the vanes, the eccentric G, pivoted
to the drum and provided with a slot, through
which the central shaft passes, and the piston
having an annular head arranged upon the ee-
centric, substantially as described. |

4. The combination, in a windmill, of the
rotary drum A, baving the annular disks a4 a,
with the grooved anti - friction rollers D, car-
ried by the rings d° arranged in pairs, and the
disks or collars C on the shaft, at each end of
the drum, for supporting the rollers, the ad-
justable eccentric (x, and the annular piston-
head, arranged around the eccentric, with a se-
ries of anti- friction rollers between the two,

5. The combination, in a windmill, of the
horizontal shaft C/, having a vertical portion,
C?, with the eylinder through which the piston-
rod passes, formed with a flanged base, the
bands secured to the vertical portion of the
said shaft and arranged to turu upon the cyl-
inder, and a series of anti - friction rollers ar-
ranged between the flange of the cylinder and
the lower one of the bands to the shaft, said
rollers being carried by radial arms of a bub
fitting loosely upon the cylinder, substantially
as described.

6. The combination, in a windmill, of the
drum A, baving the end disks, a, with the
shaft passing centrally through the drum, a

cap - plate secured upon the outer end of the

shaft, and the series of anti-friction rollers e,

| mounted upon the radial arms of a hub ar-

ranged loosely upon the shaft, said rollers be-
ing located between the end of the drum and
the cap-plate on the end of the shaft, substan-
tially as described.

In testimony whereof I have hereunto set
my hand in the prescence of two subseribing
witnesses.

CHRISTIAN F. WILLNER.

Withesses:
C. M. SMITH,
CLINTON GoOIT.
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