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Lo all whomy it may concerii:

Be 1t known that I, GEORGE I’. THURSTON,
a citizen of the United States, residing at San
Francisco, in the county of San Krancisco and
State of California, have invented certain new
and useful Improvements in Windmills, of
which the following is a full and clear descrip-
tion, reference being had to the accompanying
drawings, forming part of this specification,
in which—

Figure 1 represents a side elevation of a
windmill embodying my invention. Fig. 21s
a plan view of thesame. Fig. 3 is an enlarged
plan view of the gears.

My invention relates to that class of inven-
tions known as “power-geared windmills;”
and 1t consists in the constructions and com-
bination of devices, which I shall hereinafter
fully describe and claim. |

To enable others skilled in the art to which
my invention appertains to make and usethe
same, I will now describe its construction and
indicate the manner in which the same 1is car-
ried out. - - .

In the said drawings, A represents any suit-
able form of frame or tower nupon which the
operative parts of the windmill are mounted,
and B is the vertical power-shaft, and B’ is
the vertical turning -post or hollow shaft
through which the power-shaft passes, and
which is suitably journaled in bearings sup-
ported upon the frame or tower.

To the top of the vertical turning-post 1s
secured a frame, C, which consists of an up-
per and lower cup-shaped section,a o, which
are provided with journal-boxes 0, in which
the horizontal shaft D of the windmill 18
journaled. The frame C is so placed upon
the turning-post I3’ that the greater portion
of it lies to one side of the vertical center of
said post, as shown in Fig. 2, and the journal-
boxes for the horizontal shaft D are formed
upon the said frame C in such positions that
the said shaft also is to one side of the verti-
cal turning-post, as shown more particularly
in Kig. 2.

The horizontal shaft D carries any well-
known form of wheel, E, and on said shaft,
just inside of the frame C, is secured a bev-
eled gear-wheel, I, which engages the beveled
upper face, ¢, of another gear-wheel, G, which
is mounted on a stub-shaft, n, projecting up-

wardly from the lower section, ¢’, of the frame
(, the said gear-wheel G having also teeth
formed around its periplery and forming a
spur-wheel, which is designed to engage and
impart movement to a similar gear, 1, se-
cured to the top of the vertical power-shaft
B, whereby the movement of the horizontal
shaft is communicated directly to the vertical
power-shaft, and from said shaft may be trans-
ferred to any desired point. |

The gears F, G, and I are so placed with
reference to each other and to the wheel and
tail-vane I that the windmill always remains
in gear whether the wheel is in or out of the
wind, and said gearing causes the mill to hold
itself into the wind instead of turning out of
it. Theseimportantresults are broughtabout

‘not so much because of the gears themselves,
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but rather because of their location, as I will

now describe.

The beveled gear-wheel It, as previously de-
sceribed, is mounted on the shaft D, which 18
located to one side of the vertical turning-
post. The double gear-wheel G, which 1is

‘driven by the gear-wheel IY, is mounted on an

axis which is in the same vertical plane as

the axis of the gear-wheel H, whereby said

gear & engages the gear II at its contiguous
side portion in contradistinetion to its front,
a8 shown more fully in the enlarged detail,
Hig. 3. | -

It will be observed that the tail-vane is se-
cured to the frame C, which rotates with the

turning-post, and in its normal position it lies

in a plane parallel with the horizontal shatt
D. From this deseription it will be seen that;
when the wind increases in veloeity the tend-
ency of the wheel to “fall off” or “turn out”
of the wind is prevented by the resistance
offered by the gear-wheel II and the usual
cearing at the base of the vertical power-
shaft. In other words, as the spur portion of
the gear-wheel G engages the gear-wheel H at
its side at the point 2, which 1s at right an-

oles with the horizontal wheel-shaft, 1t is

manifest that to cause the wheel to turn out
of the wind the said wheel must move around

the axis of the gear H and be thrown far

enough around to cause the gear-wheel to
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traverse that portion of the gear-wheel I in-

dicated between the lines 2 and 3, during all
of which movement the tendency to fall oft
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18 being resisted by the usual gearing at the
base of the mill. Before the centerof motion

~of the gear G can possibly pass the line 3,

which is at right angles to the line 2, the tail-
vane which moves with the rotating frame
has been moved far enough in the reverse di-
rection to “catch the wind,” and thereby bring
the wheel back into its normal position in the
wind. When the wind-wheel is upon the left
side of the vertical central shaft and the gear
I is made to engage the beveled portion of

- the gear G upon the side nearest to the wind-

wheel, the wheels turning to the left will cause

the spur portion of the wheel G, which en-

gages the wheel H, to act so as to hold the

wind-wheel up into the wind, its rotation hav-

ing a tendency to prevent the wheel from fall-

ing off or turning out of the wind. If the ro-

- tation of the wind-wheel were to be reversed,
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the beveled gear F should be placed so as to
engage the wheel G upon the opposite side and
in the same manner. If the shaft D were to
be placed upon the opposite side or right of
the vertical shaft B, the rotation of the wheels
would have to be reversed, the object in every
case being to make the action of the mill in
driving the machinery hold the wheel up into
the wind, and this is brought about by caus-
ing the gears G and H to engage each other
at the side portions instead of at the front,
as 18 common with some other wind-wheels,
but which is objectionable, because as soon as
the wheel moves the gears a distance equal
to one tooth the wheel is thrown beyond the
center of the vertical turning-post, and the
wheel immediately turns out of the wind,
unless some pawl-and-ratchet or other hold-
ing mechanism is employed to prevent such
a result. An arm, K, bolted to the frame C,
has its inner end projecting into said frame
and provided with a sheave or pulley, f, im-

- mediately over the vertical shaft B, and the
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outer end of said arm I carries a horizon-
tally-placed sheave or pulley, L, and around
sald pulleys or sheaves the usual chain, A,
passes, and has its upper end secured to the
latching-lever L./, the lower end of said chain,
atter passing through the shaft, being con-
nected with a weight, as shown.,

The latching-lever I/ is fulerumed in a ver-
tical bar between the upper and lower arms
[l of the rudder-vane and atsuch a distance
from the hinges that the weight at the base
of the mill will act upon the chain and pull
the vane around until it stands parallel with
the wheel-shaft and until the axes of the gears
G H are in a direct line taken transversely
through the frame and at right angles with
sald wheel-shaft. -

The tail-vane may be of any well-known
construction, but is herein shown as being
formed with two wings, m m, which project
upon either side of the center of the vane,
whereby when said vane is thrown to one

side by the wheel “falling out” of the wind

the wind escaping by the wheel will more
quickly strike the outwardly-projecting wing

401,867

on that side, and thereby, with the assistance
of the weight on the chain, bring the wheel
back into the wind.

When 1t 18 desired to throw the wheel out
of the wind, the weight is removed from the
chain or supported so that it does not hang
trom it. The vane will then swing around,
and the latching-lever L. will pass over and
engage an arm or catch, M, projecting out-
wardly from one side of the frame C. 'To re-
lease the latehing-lever, the chain is pulled
down by adding the weight thereto or othex-
wise, and the latching-lever lifted out of its
engagement and the vane brought around
into its normal operative position.

Having thus deseribed my invention, what I
claim as new,; and desire to secure by Letters
Patent, is— |

1. In a windmill, the combination, with
the horizontal wheel-shaft, the vertical turn-
ing-post, and the power-shaft having a gear-
wheel at its top, of suitable gearing located
to one side of the power-shaft, one of said
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gears beingon the horizontal shaft, while the

other gear is mounted on a stub-shaft below
the horizontal shaft and in a position where
& line drawn through the axes of the vertical
and stub shafts will be at right angles with
the wheel-shaft, substantially as herein de-
scribed.

2. In a windmill, the vertical turning-post,
a power-shaft having a gear atits top,a wind-
wheel having its shaft journaled to one side
of said post, a gear on said wheel-shaft, and
a double-faced gear journaled on a vertical
stub-shaft whose axis is in line with -the
power-shaft, said double gear having one of
1ts faces engaged by the gear on the wheel-
shaft, while its other or spurface engages the
gear on the power-shaft at its side portion,
whereby, when the wind-wheel falls out of
the wind, the double gear traverses that por-
tion of the gear between its side and front
portion, substantially as and for the purpose
described. - |

3. In a windmill, a wheel-shaft with a wind-
wheel and gear-wheel thereon, a tail-vane, a
vertical power-shaft having a gear-wheel at
1ts top, and a double-face gear on a stub-shaft
at one side of said power-shaft, said double
gear being engaged by the gearson the wheel-
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shaft and power-shaft and being adapted to

move around thecircumference of the gear on
the power-shaft a distance approximating one-
quarter thereof, whereby the windmill is held
into the wind, substantially as herein de-
scribed.

4. In a windmill, the combination of a ver-
tical power-shaft having a gear-wheel at its
top, a horizontal wheel-shaft at one side of said
power-shaft and carrying a wheel and bev-
eled gear, a gear-wheel intermediate the gears
on the power-shaft and horizontal shaft and
traversing the gear on the power-shaft, a
frame movable with the turning-post, in which
the gears and shaft are mounted, said frame
having a turning-post located at one side of
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its center, and a tail-vane, substantially asde-
seribed. |

5. In a windmill, the vertical turning-post,
the two-part frame, with its journal-boxes, a
wind-wheel having its horizontal shaft jour-
naled in said boxes at one side of the center
of the turning-post and having a beveled
gear-wheel keyed to it, a vertical power-shaftt
journaled to turn within the post and having
a spur-gear keyed to its upper end, in combi-
nation with an independent loosely-turning
gear or 1dler at oneside of the vertical power-
shaft, one partof said gear having spur-teeth

to engage with the gear upon the vertical
power-shaft and the other beveled teeth to en-

gage with the gear upon the wind-wheel shaft,
said i1dler being journaled in a plane passing

vertically through the axis of the wind-wheel .

shaft and to one side of and at right angles
to the vertical power-shaft, substantially as
herein described. |

6. Ina windmill, a two-part frame havinga
turning-post, a vertical power-shaft extend-
ing through said post at one side of the cen-
ter, with a spur-gear wheel secured to the up-
per end of said power-shaft, a horizontal wind-
wheel shaft journaled in boxes upon the
frame at one side of the vertical power-shatt
and having a beveled gear-wheel secured to
it, a loosely-turning independent gear oridler
having beveled and spur teelh to engage, re-
spectively, with the beveled gearof the wind-
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wheel shaft and the spur-gear of the vertical

power-shaft, in combination with the tail-vane
loosely hinged to a turning-post,and a chain or
cord attached thereto passing over guide-pul-
leys and down through the central vertical
hollow shaft, substantially as desecribed.
- GEORGE P. THURSTON.

Withesses: |
- LINCOLN SONNTAG,
FRED W. PITTS.
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