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7o all whom it may concern:

Beit known that I, EDwIN C. BOMGARDNER,
a citizen of the United States, residing at
Iowa Falls, in the county of Hardin and State
of Jowa, have invented certain new and use-
ful Improvements in Windmills; and I do de-
clare the following to be a full, clea.r, and ex-
act description of the mventmn such as will

enable others skilled in the art to which it |
appertains to make and use the same, refer- |

ence being had to the accompanying draw-
ings, and to the letters and figures of refer-
ence marked thereon, which fo m a part of
this Speelﬁeatmn

My invention relates to wmd mills and has
for its object the perfect balancing of the
wheel upon the mast and such an arrange-
ment of rudder and guide vanes as to hold

the wheel true to the wmd or completely out

of the wind.
‘T’heinvention eonswtq in a twoarmed mast,

the wheel being jour naled between the arms
and its axle serving tostrengthen them; of a
rudder vane 80 plmted to the mast and hav-

ing a supporting arm of such shape that the
vane will be exaectly in line with the axis of

the wheel when the latter is to the wind and

exactly in the central longitudinal plane of
the wheel when the latter is out of the wind.
1t consists further in double guide vanes,

- one of whieh is rigidly attaehed to the mast,
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the other being pivotally attached therete,
and soattached to the arm of the rudder vane
thatit swingsthrough onehundred and eighty
degrees ’ﬁhﬂe the rudder vane moves thlon gh
nmetv degrees,

Tt consists further of a loekmg device for

holding the wheel out of the wind and of such

other parts and arrangement of parts as are
hereinafter described. |
In the accompanying dxamn%, Figure 1,

18 & rear elevation of the wheel with the rud-

der vane removed. Fig. 2, is a plan section
of the whesl.

taiis shuwmﬂ' the attaehment of the vanes.
Figs. 6 and 7, are details of the locking de-
vice. Kig. §, is & plan section on the line
3-8 of I‘w 3.

I show a,t 1, 1, the head of the wind 111111

tower; at 2, 2, the two arms of the mast which

‘with a pinion, 9, carried by-a stud shaft, 9°

man, 10, of the pump rod, 10,

the wheael.

Fig. 3,15 a veltn:,a,l section on -
the iine 3—3, of Fig. 1 Figs. 4 and 5, are de- |

22, which rests upon a plate, or turn table, 2°,
carried by the beams, O, O, secured to the
tower.

At 2° 1s shown a metal ring inclosing the
arms, 2, 2 of the mast and at f’d, 24, are shown
ognide rollers mounted upon the top of the
tower so as to have their faces bear acainst
the face of the ring, 2% A rod, 4, unites the
upper ends of the two arms of the: mast and
serves as the axle for the wind wheel whose

frame igs shown at 5 and blades at 6. The rod,
4,18 rigidly fixed into the arms 2, 2 of the
mast thereby firmly uniting them.
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The hubof the wind wheel consists of the

sleeve, 3. .
The frame, §, i1s in diamond form, in trans-
verse section, and itstwosides are held apart

| by the collars, 7, fitting upon the sleeve, 3,

and secured thereto by any suitable means.
A gear wheel, 8, is mounted upon the sleeve,
3, and fixed to the frame, 5, of the wind wheel
so as to rotate with1t. The pinion, S, meshes

projecting inwardly from oune of the arms, 2,
of the mast. The pinion, 9, is provided with
a crank pin, 9%, to which is attached the pit-
The pump
rod, 10% extends through an aperture in the
plate, 2"‘* midway between the arms, 2, 2, of
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the mast and thr ough a central aperture of the

plate, 2°.

At the upper end of one of the ar m::., 2, of
the mast are rigidly secured two bra,ekets
11, 12, at different aititudes, and through the
soles of these brackets extend the pwet Dins
16, of the rudder vane and 19, of the swing-
ing guide vane. The arm of therudder vane
is shown at 14. Its pivot pin, 16, is set ouf
of line with the axis of the wind wheel, the

distance between this pin and the axis of the

wheel being the same asthe distanee between
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the pin and the ecentral longitudinal plane of

The arm, 14, is offset so as fo
bring the rudder vane, 15, exactly in line
with the axis of the wheel when the latter isto
the wind, and so as to bring it into alignment
with the central longitudinal plane of the

‘wheel when the latter 1s out of the wind.
The arm of the swinging guide vane is

shown at 17, the vane being shown at 18.
Rigidly fixed to the pivot pin, 19, of the rud-

~are joined to gether at the bottom by a plate, | der vane is & sector, 20, pmwded@. with 1in-
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he palts are 80 dlsposed that when the lat-

ter is to the wind the twoguide vanes extend
40 1n oppos1te directions. In conjunction with
a sixteen-foot wind wheel the guide vanes, 18,
25, should -extend three feet beyond 1ts pe-
riphery.
While the guide vanes,18,and 25, both tend
45 to throw the wheel out of the wind they Serve
to balance each other so long as the spring,
22, overcomes this tendency. When a smgle
rrulde vane is used the wind wheel necessarily
stands at an oblique angle to the wind the
so size of the angle being propmtloned to the
relative sizes of the tru:tde and rudder vanes,
and the efficiency of the wheel is thereby
lessened.

I show at 23, a cable, running from a point
of attachment 23%, on the arm, 17, around a
horizontal sheave, 23% on the arm, 14, and
down over a sheave, 23°% on the arm, 24, The
cable, 23, extends to the oround and serves
as a means for drawing the wheel out of ac-
tion from below.

An arm, 26, rigidly secured to one of the
arms, 2, of the mast, extends horizontally
alonﬂ' the face of the wheel to and beyond its
perlpher'y A vertical lateh, 27, playsthrough
an aperture in the outer end of the arm, 26
and is supported by a lever, 27°, pwotally a,t~
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direction of the wind, a pinion mounted rig-
idly upon the pivot pin of the guide vane and
being one-half the diametric size of the sector
and adapued to mesh therewith, and a spring
adapted to normally hold the rudder vane
perpendicular to the plane of the wheel, sub-
stantiaily as described and for the purpose

| specified.

3. In a wind mill the combination with a
rotatable mast, a power wheel carried by the
mast, a rudder vane pwotally mounted upon
the mast and a spring adapted to hold the
wheel and rudder vanein perpendicular rela-
tion, of a pair of guide vanes carried by the

ast normally p‘wallel with the plane of the
Wheel and projecting in opposue directions,
| and adapted to resist the spring, substantlally

as described and for the purpose specified.

4, In a wind-mill the combination with a
rotatable mast, a power wheel, a rudder vane
pivotally mounted upon the mast, and a
spring for normally holding the rudder vane
and wheel in per pendwular relation, of a
guide vane pwotallv mounted upon the mast,
normally parallel with the plane of the Wheel
and adapted to resist the spring, and a second
guide vane rigidly fixed to the mast, parallel
with the plane of the wheel and pwJeetmﬂ'

wheel when the la,tter IS perpendwular to thei .
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“mounted upon the mast,and parallel with the

533,781

oppositely from the normal direction of the
pivoted guide vane, substantially as de-
seribed and for the purpose specified.

5. In a wind-mill the combination with a

rotatable, bifurcated mast, a power wheel

mounted between the arms of the mast and

- havingits eentral planein alignment with the

axis of the mast, a rudder vane pivotally car-
ried by the mast, and a spring adapted to nor-
mally hold the rudder vane and wheel in per-
pendicular relation, of a guide vane rigidly

plane of the wheel, a guide vane, 18, pivot-
ally mounted upon the mast, and adapted to
be parallel with the plane of the wheel and

projecting oppositely from the fixed vane

when the wheel and rudder vane are in per-
pendicular relation, an internally geared sec-
tor carried by the rudder vane and having its
center at the pivotal point thereof, and a pin-
ion one-half the diametric size of  the sector
and adapted to mesh therewithand being rig-
idly mounted upon the pivot pin of the guide
vane, 18, substantially as deseribed and for
the purpose specified. .

6. In 2 wind-mill the combination with a

bifureated  rotatable mast, a power wheel |
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mounted between the arms of the mast and
having its central plane in alignment with

the axis of the mast, a rudder vane pivoted
upon the mast in such manner as to bein
alionment with the axis of the wheel when
the wheel is perpendienlar to the wind, and
with the central plane of the wheel, when the
latter is parallel with the wind, of an arm rig-
idly fixed to the mast, and means for locking
the rudder vane to said arin when the wheel
is parallel with the wind, substantially asde-
seribed and for the purpose specified.

7. In a wind mill the combination with &
power wheel, of a rudder-vane so mounted
relatively to the wheel that it is in alignment
with the axisthereof when the wheel is trans-
verse to the direetion of the wind, and with
the central plane of the wheel when the face
of the latter is parallel with the direction of

the wind, substantially as described.

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

EDWIN C. BOMGARDNER.

Witnesses:
DENNIS H. DALY,
- Lovurs K. GILLSON.
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