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To all whom it nwm concerm:. -

Be 1t known that I CASSIUS S GRAVDS of
Bad Axe, in the county of Huron and State
invented a new and Im-
proved Wind-Wheel Apparatus, of which the

following is a full, clear, and exact descup
tion.

This 1nvent1011 relatesto wmd drl ven Wheels |

and attachments used for generation of power
and motion, and par t1cula,11y to a class of such
motors wher ein a vertical wheel and means
to automatically hold the blades of the Wheel
facing a wind-current is employed

The object of my invention is to provide a
wind-actuated apparatus of the indicated
type which embodies novel features of con-

struction that adapt said mechanism for pro-

duction at a low cost for easy control and ren-
‘ective in operation. -~ =
The invention consists in the novel con-

struction and combination of parts, as is here-
inafter described,and defined in the appended

claims.

Reference is to be ha,d to the accompanymfr
drawings, forming a part of this specification,
in which similar eharautels of reference indi-
cate correspondmn* parts in all the figures..

Ifigure 1 is a side elevation of the improved
W md motor. Xig. 2isanenlarged transverse
sectional view substantmlly on the line 2 2 in
Fig. 3

cJ,

- of the Wmd wheel, seen in the direction of ar-
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row ¢ in IKig. 1.
view of novul demﬂs ‘of constr uction, seen in
direction of arrow ' in Fig. 1. Fig. 5 1sa de-
tached plan view of other novel fe&tures, seen
in direction of arrow 2?2 in Fig. 1.
enlarged sectional side view of palts, taken
subst&ntlally on the line 6 6 in Fig. 4. Fig.

7 18 an enlarged transverse sectlonal view of
a wind- wheel showing other features of the

Iig. 3 is a detached front elevation

Fig. 4 is a detached plan |

Fig.0isan

1mp10vement taken essentmlly on the line

7 71n Kig. 8. Fig.8isa fragmentary front
view of sald wmd-—wheel, and Fig. 9 is a frag-

mentary plan view of details seen in the d1—-
rection of arrow «° in Fig. 8. "

In the drawings, 10 1nd10&tes an uplwht

-mast used for the support of the working
parts of the apparatus.

At the upper end of
the mast 10 a bracket-arm 11 projects later-
ally therefrom and issecured in place by any
suitable means. The outer end of the arm 11

r

is ver tlcally pe1f01ated f01 the loose reception
of the tubular driven shaft 12. On the end
of the shaft 12 that projects above the arm 11
a crown-gear 13 of considerable diameter is

55

affixed, the true faces of the hubs on the oear

and a,lm having contact.

The lower portwn |

of the shaft 12 issupported free to revolve by o

the bracket-arm 14, which extends outwardly

from the mast 10, as shown in Fig. 1.
On the portion of the tubular drwen shaft

12 which extends above the crown-gear 13 a

hollow cross-head 15 is loosely mounted ,which
head, as clearly shown in Figs. 1, 4, and 6,

60|

consists of a cylindrical box havmn‘ ab 1ts 1011- o

gitudinal center two oppos1te bl&DGhBS aa,

the lower branch ¢ receiving the end of the |

driven shaft and upon whlch the cross-head

1s supported to rotate. At one side of the
cross-head 15 an arm 15* projects above the

70

top face of the crown-gear 13, and on the outer

end of said arm a 101161‘ b is pivoted, thereby
disposing a portion of the wei n‘ht of the shaft
12 upon the crown-gear 13.

In the ends of the cross-head 15 the ends of

75

two hollow journal-shafts 16 are introduced .

and secured, and upon the body portions of
the journal-shafts the elongated hollow hubs

cof the wind-wheels 17 18 are loosely mounted.
Integral with or secured upon the hubs ¢,

So

are pinions 19, so supported that their teeth . .

willloosely engage Wlth the teeth of the crown-

gear 13.

Preferably the wmd Wheels 17 18, whwh.

oceupy parallel vertlc.;tl planes, as shown in
Fig. 1, have the same diameter,

direction with regard to the axis of the hube
and on the rear wheel 18 are ineclined i In an

opposite direction with regard to said axis.

The preferred means for alfixing the blades
on the hubs ¢ is shown clearly in Figs. 1, 2,
3, and 7 and consists of the follomnﬂ* detaﬂs
0]‘:‘ construetion. |

- Oneach hub e two suitably-spaced circum-
ferential flanges ¢’ are formed or affixed, and
from each of these flanges a series of spaced_

and each
| wheel 1s provided with a like numbel of
blades, which on the front wheel 17 are held

_Spaced apart and diagonally inclined in one _96’ -

95
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main brace-bars e of equal length project ra-

dially.

wind-wheel 17 18, the rings belng prefer-
I_‘a,bly of equal dmmetel aud sald rings may

A frame-ring g is pr 0V1ded for each
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be cylindric or rectangular in cross-section, | 19 are similarly rotated, and these1n turn ac-

as respectively indicated in Figs. 2 and 7.
The main brace-bars e for each wind-wheel
are secured inor upon the frame-ring ¢ there-
for,preferably by nuts secured upon theouter
ends of the brace-bars, and thus stably con-
nect the frame-ring with the hub-flanges ¢'.
On each of the brace-bars ¢, which have

their lower ends secured to the innermost

flange ¢’ of each hub ¢, a fan-blade /v 1s at-
tached, preferably near the transverse cen-
ter of said blades, and other brace-rods ¢’ ex-
tend from the outer corners of the fan-blades
to a respective frame-ring ¢, to which the
outer endsof said rods are attached,whereby
the blades i are held inclined at like angles.

It will be seen that by the described con-

struction and arrangement of parts the
wheels 17 18 are adapted for rotation in op-
posite directions by a wind-current blowing
in the direction of the arrow « in Fig. 1, the
trend of said wheels being indicated by the
curved arrows in Ifig, 1.

On the rear end of the rearwardly-extend-
ing journal-shaft 16 a hollow bar 16" 1s hinged,
as shown at & in Figs. 1 and 5, said bar be-
ing slotted for the reception of the vane 20,
secured thereto by bolts or other means.

A flexible connection 21 is attached by one
end to the vane 20 near its center, and thence
is drawn through the hollow bar 16*, journal-
shaft 16, and cross-head 15 to have engage-
ment with a transversely-journaled roller 2
in said cross-head adjacent to the upright
driving-shaft. The flexible connection 21
trends upwardly from the roller ¢ and around
another roller m, pivoted upon a bracket-
arm 7, that is affixed to the upper side of the
cross-head 15. From the roller m the flexi-
ble connection is extended downwardly

- through the cross-head 15 and driven shaft
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12tohaveahooked engagement with a weight-

block 22.

It will be seen that the hinge £ has its
leaves perforated for the free reciprocation
of the wire rope or other flexible connection
21 therethrough and that from the disposi-
tion of the hinge-joint the vane 20 may swing
laterally in the direction of the curved arrow
in Kig. 5, in which figure a portion of said
blade is shown. -

The forwardly-projecting journal-shaft 106,
whereon the wind-wheel 17 is rotatable, ex-

tends at the front of said wind-wheel suffi-
55

ciently for the reception of an adjustable
oravity-block 16°, designed to counterbalance

the weight of the vane 20, and thus facilitate

the free action of the wind-power machine.
In operation if the weight-block 22 is hung

upon the flexible connection 21 the gravity of

said weight will serve to pull the vane 20 into
alinement with the journal-shafts 16 and the
intermediate c¢ross-head 15, which will adapt
sald vane to move the wind-wheels 17 18 s0
as to face them to a wind-current. When
the wind rotates the wheels 17 18 in direction

tuate the erown-wheel 13 and driven shaft
12, thus affording rotary motion and power,
which may be transmitted through the pul-
ley 0 on the shaft 12 and belt p on said pul-
ley to any desired point by an extension of
the belt. | |

If the force of the wind is too great and
the wheels 17 18 are driven at a higher speed
than is desirable, the weight-block 22 may be
removed and the flexible connection 21 be
slackened so as to allow the vane 20 to swing
a proper degree on the hinge-joint k&, the
wire rope 21 being then secured upon a hook
r or other projection on the mast 10. 'This
adjustment of the vane 20 will permit the
force of the wind-current to move the wind-
wheels 17 18 so that they do not directly face
the wind, and consequently the rapidity of
rotary motion had by said wind-wheels 1s re-
duced and may becompletely arrested by the
means indicated. |

In Figs. 7, 8, and 9 there is shown an im-
portant feature of thisimprovement, consist-
ing in the provision of a series of attachable
fan-blades 23. The blades 23 have each an
arm S,whereonisafootS’, thatmay be secured
by screw-bolts upon the frame-ring g, and
the several blades 23 are thus held projected
from the frame-ring. A sufficient number of
the supplementary fan-blades 23 is provided
to fill the ring ¢, whereon they are suitably
spaced apart and set diagonally across saild
ring at a proper angle, which is preferably
that of the transverse set of the main fan-
blades /i on each wind-wheel1718. The sup-
plementary fan-blades 23 afford convenient
means for increasing the power of the wind-
motor at times when there is but little wind
blowing, and thus enable the performance of
an increased amount of work,as occasion may
require. |

Ball-bearings may be provided for the re-
duction of friction between the main work-
ing parts; but as these bearings may be of
any approved or suitable construction they
have not been illustrated in the drawings.

It is claimed for the improved wind driving
apparatus that it is very simple, inexpensive
in construction, and highly efficient in serv-
ice, the peculiar construction of parts per-
mitting an erection of the motor at any de-
sired point quickly, dispensing with the ne-
cessity of building a costly tower for support
of the motor mechanism. _

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1. The combination with an upright sup-

“portand a hollow driven shaft hung from said

support and rotatable thereon, of a crown-
wheel secured on the upper end of the driven
shaft and rotatable on the support, a hollow
cross-hiead revoluble on the upper part of the
driven shaft, and provided with a lateral arm
having a loose bearing on the upper side of

of the curved arrows in Fig. 1, the pinions | the erown-wheel, a wind-wheel having a pin-
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- pairof wmd wheels rotatably mounted on the

20

“right driven shaft, and a cross-head loosely

612,720

ion meshed with the er own-wheel and wmt&-:'.’

ble on a shaft pr OJeemw from the eross-head,

a vane hinged to swing laterally on a shaft

projecting from_ the cross-head, and a flexible
connectlou extending from the vane through
the cross-head and hollow drivenshaftforcon-
trol of said vane, substantially as described.
2. The eombma,tmn with an upright sup-

port, a hollow driven shaft hung from and ro-

tatable on said support, a crown-wheel se-
cured on the hollow shaft and revoluble on the

support, a hollow cross-head loosely mounted
- upon the driven shaft above the crown-wheel,

and a lateral arm having a roller on the outel
end which loosely bears on the flat top of the
crown-wheel, of two hollow journal-shafts ex-
tending from the ends of the cross-head, a

journal- shafts and having their blades pitched
in opposite directions, a pinion fast on the
hub of each wind- wheel and meshed with the
crown-wheel, a vane hinged to swing laterally
on the rear end of one Joumal-&haft and a

flexible connection extended to the cross-
head and thence downwardly for control of
the vane, substantially as described. -

a. The combination with a supported up-

| mounted thereon, of & crown gear-wheel fixed

upon the driven shaft below the cross-head,

a lateral arm rigidly projected from the Cross- | '

|

head at one sule ther eof, and a 1011@1 on the ,

outer end of the arm hewmﬁ loose contact
with the upper face of the crown gear-wheel,
substantially as described.

4. Inadeviceof the described constr uction,

the wind-wheel, comprising a sleeve-like hub |
having two spaeed elrcumfelentlal flanges

theleon a frame-ring held concentric W1th-
4he ]:mb by

spaced. main brace-rods, that ex-
tend between the hub-flanges and frame-ring,
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inclined fan-blades on bmce-rods that extend o

from the same flange on the hub to the frame-
ring, and other brace-rods which conneect the

frame-ring with upper corners of each fan-
blade, substantlally as described.
5. In a wind-wheel of the described con-

struction, the combination with the frame-
ring, centel hub, main brace-rods, inclined

fan-blades on certmn of said blace-l ods, and
stiffenin o-braces extending between. the fan-

45

blades and the frame - ring, of a series of -

spaced radial arms having foot flanges re-

a | movably secured upon the frame-ring, and

supplementary. fan - blades secured on said

arms to provide blade extensions for the Wlnd-'

Wheel substantially as described.
CASSIUS O. GRAVES

W’ltnesses
| HARRY H. SIMPSON
J T. IIADWIN
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