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To all whom it may concermn:

Beitknown that I, LOUIS BALLBACH, a citi-
zen of the United States, residing at Detroit,
in the county of Wayne and State of Michi-
gan, have invented certain new and useful
Improvements in Windmills, of which the
following is a specification, reference being
had therein to the accompanying drawings.

The object of this invention is to combine
in one mill the power of several wind-wheels;
and to this end my invention consists in the

. particular arrangement and construction of
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a mill comprising any desired number of
wheels arranged in pairs and in a manner
which is safe and economical and capable of
producing great power, all asmore fully here-
inafter set forth, and shown in the accom-
panying drawings, in which—

Figure 11is a general elevation of a mill
embodying my invention with the deflectors
partly broken away. Fig. 2 is a perspective
of the top portion of the mill, showing the
rudder for keeping the wheels in the wind
and the vane for operating the deflectors
which cuteff the wind from the wheels. Fig.
3 is a horizontal section through the axis of
one pair of wind-wheels. Tig. 4 isavertical
central section on the axis of the revolving
tower with parts broken out.

A are the wheels, arranged in pairs verti-
cally above each other in a rotary tower B,
which is supported at or near the ground upon
a central antifriction step-bearing C of any
suitable construction, and the upper end of
which is provided with an upwardly-extend-
ing hollow spindle D, which passes through
avertical antifriction guide-bearing E, which
latter is supported by the stationary outer
tower ¥. Thesolepurpose of theoutertower
is to hold the revolving tower in its vertical
position against all the contingent pressures
of the wind, and a skeleton strueture of any
kind may be used, as in the construction of
the various kinds of windmill-towers, and if
desired guy-ropes may be used for a tower of
great height. )

In the drawings, the outer tower is repre-
sented by four tubular iron posts « «, secured
in the ground in any convenient way and
connected at top by the spider-frame b, which
holds the guide-bearing E in place. The
step-bearing C, which supports the inner

tower may either rest upon aseparate founda-
tion or be mounted upon a bed-plate ¢, se-
cured to the corner-posts at the base of the
outer tower. :

The inner rotary tower is represented in
the drawings by the two vertical uprights d,
connected diametrically opposite each other
on top and intermediately by the cross-girths
eand by the bottom girth f, which latter forms
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a bed-plate for the air-compressing device, -

as hereinafter more fully described.

Between the cross-girths of the rotary tower
are supported the wind-wheels A, which are
arranged in pairs vertically above each other,
the manner of securing them being alike for
each pair, and is as follows: Suitable brackets
g are secured to the uprights d of the rotary
tower to form with their inner ends suitable
supports for the fixed shaft /2, upon which the
wheels are journaled. These wheels A are of
the type known as “solid ” wheels,and the sails
of each pair are inversely inclined, all so ar-
ranged. that if one wheel is exposed to the
wind the other wheel is directly behind it and
is driven by the wind which passes through
the first wheel in the opposite direction. As
shown, the wheels are suitably journaled on
antifriction ball-bearings. To the outerface
of the hub of each wheel is secured a bevel
gear-wheel ¢, which meshes with the horizon-
tal bevel gear-wheels j, the latter being se-
cured to vertical shafts &, which are journaled
ih vertical guide-bearings ! in the cross-girths
e, and are provided at their lower end with a
pinion m. The two pinions m engage upon
opposite sides of the central master-wheel n,
which revolves the shaft o, provided with the
crank p.

G G’ are two air-compressing cylinders
mounted opposite each other upon the bed-
plate F of the rotary tower, and the pistons
of these air-compressing cylinders are geared
with the crank p in any known manner to
operate theair-compressing eylinders through
the crank p.

Iis a pipe through which the compressed
air is conducted to the outside into any suit-
able tank (notshown) forstoring. This pipe
passes through the center of the step-bearing
C, and is provided with a suitable rotary joint
connection J between the fixed and movable
portion. To the upper end of the spindle D
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of the rotary tower is sccured the rudder I,
of suitable size to freely revolve the rotary
tower by the force of the wind and thereby
hold the front wheel of each pair of wheels
directly into the path of the wind.

L L are two vertical wind-deflectors, pref-
erably of segmental cylindrical shape,and ex-
tending the distance required to screen the
wheels when placed in front thereof. To this
end the deflectors I. I’ aresecured to radially-
swinging arms 7 +', pivotally supported in the
axis of the rotary tower. The rotary arms #
7" at the upper end of the deflectors are se-
cured to the spindles s s, which extend up-
ward through the hollow spindle D, and are
provided at the upper end with arms ¢ ¢, cor-
responding with the arms 7»'. Near the rear
end of the rudder K and astride the samne is
located a vane M, pivotally secured by means
of an arm N to the rudder, all so arranged as
to oppose the force of the wind to the tension
of a pair of springs O, which tend to hold the
vane in vertical position in the wind. The
vane M is pivotally connected by means of
links » »" with the arms ¢ ¢, respectively, all
so arranged that the movement of the vane is
communicated by means of the connection de-
scribed to the deflectors L L', and thereby
cause them to turnin a circular path, the ad-
justment being such that by a wind of ordi-
nary force the vane M remains upright or
nearly so, and thereby through the connec-
tion hold the deflectors L 1 diametrically
opposite each othernear the rim of the wheels,
as shown in Fig. 3, and thereby admitting the
full force of the wind to the wheels. By the
increased wind force, the vane M becoming
depressed, the deflectors L. I’ move into the
path of the wind, thereby shutting off part of
the wind and moving completely into the
path of the wind when the wind becomes too
strong, thereby deflecting the wind entirely
from the wheels.

By using the power of the windmill in the
manner described for compressing air and
storing the same it is obvious that the com-
pressed air thus obtained will at all times
furnish a ready source of power, whether the
wind is blowing or not, and can be used for
raising water or for all other purposes for
which power is required.

Ido not want to limit myself to any specific
device for storing or transmitting power, as
it is obvious the wind-power may be used di-
rectly for driving machinery, if desired.
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My deviee, ag will be seen, is not limited in
the amount of wheels which can be used, and
thus great power may be obtainerd. At the
same time the expedient of placing the wheels
in pairs saves in the height of the structure
and prevents creeping.

What I elaim as my invention is—

1. In a windmill, the combination with a
fixed outer supporting frame or tower, of a
movableframe adapted torotateinsaid tower,
avertical wind-wheel carried by said movable
frame, a rudder carried by and adapted to ro-
tate said movable frame a plurality of wind-
deflectors carried by and adapted to move
with the movable frame, a vane, and connec-
tions between said vane and the deflectors for
automatically moving each of said deflectors,
independently of the movementof the rudder,
upon an abnormal condition of the wind, sub-
stantially as deseribed.

2. In a windmill, the combination with a
fixed frame or tower, of an inner rotating
frame, a vertical wind-wheel carried by said
rotating frame, a rudder carried by and adapt-
ed to turn the rotating frame to hold the
wheel continuously into the wind, a pair of
wind-detlectors pivotally mounted in <said ro-
tating frame, a pivotal vane carried by said
rudder havingitssurface opposed tothe wind,
a spring for holding the vane in its normal
position, and connections between each de-
flector and said vane whereby the deflectors
are moved in front of the wind-wheel on an
abnormal condition of the wind, substantially
as described.

3. Ina windmill, the combination of a fixed
outer supporting-frame provided with the
guide-bearing E, and the turn-table C, a ro-
tary frame provided with a hollow spindle
passing through the guide-bearing E, a wind-
wheel carried by said rotary frame, a rudder
mounted on said hollow spindle, a vane piv-
otally astride the rudder, deflectors provided
with spindles passing through the hollow spin-
dle, an arm on each of said spindles, links
connecting each arm with the vane, and a
spring between the rudder and the vane, sub-
stantially as described.

In testimony whereof I affix my signature
in presence of two witnesses.

LOUIS BALLBACIH.
Witnesses:
O. . BARTHEL,
M. B. O’DOGHERTY.

6o

65

70

75

8o

85

go

95

100



