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To all whom it may concern:

Be it known that we, WrLLiAM H. Hor-
¢oMBE and CLIFFORD A. HoOLCOMEBE, citi-
zens of the United States, residing at Beloit,
county of Rock, and State of Wisconsin, have
invented certaln newand us etullmpmvement&

1n ’Wmdlmllb,of which the followingisaspecifi-
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cation,

QOur inveniion relates to improvements 1n
windmills in which the rotary motiou of the
wind-wheel 1s transmitted through gearingand
shafting and the windmill is re*:rulated anto-
maticaliy by connecting rods, ropes, or chains
and an intermediate gear-arm and dram; and
the objects of our invention are, first, to hold
the wind-wheel to the wind when in operation,

and, second, to assist in regulating the speed

of the machinery and governing the mill by
operating on the rndder-vane to turn it to or
from the wind. We accomplish these objects
by the mechanism iliastrated in the accom-
panying dmwmb._, in which—

I'igure 1 is a perspective: elevation of the
machine. Fig. 2 is a vertical bird’s-eye view
of windmill, Fig. 3isa top view of the gear-
ing aud arm at dotted line X X. Iig. 4 is a
perspective view of same gearing, with each
part raised ap on the shaft apart from each
other {0 more clearly show their construction.
Fig. 5 is a top view of the mill with the wheel
and rudder-vane turned out of the wind 'Llld
parallel with each other,

Similar letters refer to like p*‘l,rts in the dlf
ferent views. |

A, Iig. 1, represents the wind-wheel, and
dotted llnes B the wheel-shaft with a Dbevel-
gear, ¢, keyed to it. T'he gear ¢ operates the
pinion D,and the rotary motion is transmitted
through the upright shaft K, arm If, pinion
O, ocar J and T to pinion b and shait .

The different parts of the windmill are sup-
ported on & suitable frame, &, which rests on
a pivot, I, which allows the mill to furn in any
direction. Themill is provided with a radder-
vaune, I, which, as shown, 1s pivoted to one
side of the npright shait E but 1t may be piv-
oted or hung around said shaft.

When the mill is at work the face of the
wheel A'1s to the wind and the rudder-vane

stands in line with the wind and at right an-
oles with the face of the wheel.

(No model.)

| tion they are prevented from coming toward

each other in the opposite direction from that

so that the wind-wheel and rudder-vane are
always rigid on that side when in full working
position, aud can only approach each other for

regulating purposes in the direction indicated
by the drrous ! ¥/,  When the motion of the
shaft 1 meets with resistance from any work re-
quiredatythetendency of the gear ¢cistotravel
aroutd the pinion D in dlrwtlon of the arrow

{, Fig. 2, which in wills as heretofore con-

Structed would prevent the mill from being
regulated automatically by the wheel and rud-
der turning toward each otherin the direction
of the arrows ' #/, I'ig. 2, as they should, be-

cause said movement around pinion Din direc-

tion of arrow ¢, Ifig. 2, keeps the wind- wheel
in a position whem it is impossible to fold

out of the wind, and in a heavy gale the re-

sult would be the breakage of some part of
the mill or machinery.

2, the rudder-vane is forced around against
the wind in direction of arrow #/, Iig. 2, and
in this position the wind-wheel is to one side
of the line of the wind and the rudder-vane 18
ot the opposite side of §aid line, being rigid
on the lee side without any-chance to fold up on
this lee side. It is easily seen that the wind-
wheel must come around square to the wind
in the direction of the arrow #//, Fig. 2, beiore
it can begin to fold with the rudder-vane and
regulate by the help of the devices now in use.
Besides, as the gear ¢ tr.:welmgm the direction

Through this travel
- of wind-wheel in said direetion of arrow £, If1g.

indicated by the arrows v/ #// by suitable stops,
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indicated by the arrow {, I'ig. 2, carries the

wind-wheel in same dlru,mon partially out of
the wind, tlie speed is slackened and the power
diminished, when the wind, acting on the
rndder-vane with the wind- Whed partly out
of the wind and speed slackened, forces the
wheel back to the wind, the Telout_y of the
wheel 18 at once increase{], and the machinery
subjected to great strain; but the resistance
at ¥ causes a repetition of the travel of gear
¢ aud wind-wheel in direction of arrow 7, as
described. This frequent repetition of going
in and out of the wind at the wrong side pro-
duces great inequality in. speed and 2 great
strain on the machinery by the suddenness of

In thls POSl- | these changes.
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In our machine the dram S and pinion P are

fastened together and fit loosely on the shaft

., The arm IY, FFigs. 3 and 4, is securely fast-
ened to the shaft I and supports the pinion
() by a stud or wrist-pin, upon which the pin-
1on turns. The 1nternal gear, J, and gear T
are also fastened together, and are loose on
the shaft I&. The drom S is connected with

the rodder-vane of the windmill by means of

the rope or chain W, rods ¢ ¢, and ropes or
chains JI H”.

The operation of the device ts as follows:
When the shaft It revolves by the forece com-
municated toitfrom the wind-wheel A through
gear ¢ and pinion D, the arm I¥, fastened apon
the shatft I&, communicates the motion through
pinion O and gearsd and T to pinion b and shaft
All the power of the wind-wheel is transmit-
ted through the arm If either to the shaftyorto
the rudder-vane IX by the proper connections,
as shown. The resistance of the machinery

on ghaft y produces the tendency heretofore

described of gear ¢ to travel 1n the direction
of arrow ¢, Ifig. 2, running the wheel out of
the wind on the wrong side; but at the same
time the said resistance at ¥ :#cts as a brake
on gear J and compels pinion O to revolve
pinion P and drum 3, winding up the rope W,
and 8o forcing the rudder-vane against the
wind in the direction of the arrow +/, Fig. 2,
and the force of the wind against that side of
the radder-vane holds the wind-wheel in posi-
tion to the wind and prevents the gear ¢ from
traveling around pinion D.

Wien the windmill is in operation the pow-

er of the mill and tbe resistance of the driven

machinery is constantly and perfectly balanced
or equalized by alternately winding or unwind-
ing therope W on thedrum S, as dexcribed.
We are aware that windmills as now con-
structed for pamping purposes, where the work
18 done by crank-and-pitman motion, are prac-
tically self-regulating; bat the same self-regu-
Jatingdevices, when applied to geared mills, are
rendered ineffectual, becanse the tendency of
the gear ¢ to travel around piunion D, as al-
ready. described, overbalances and destroys
the force ot the Ieﬂ ulating device of a crank-
mill to control the HL.:IIH([ mill and prevents
thie wheel from regulating automatically, from

folding out of tht, umd.} fmil from hemu kept

11 the wind by the devieces suitable to a erank-
mill. By the use of our device the tendeney

to travel around the pinion D is transferred to

g,

291,633

the rudder-vane and forces the vane around
against the wind in the direction of the arrow
r’, Iig. 2, and 1n that way the wind-wheel is
held 1n position squarely to the wind, so that
theregulating devices may operate as intended
and control the mill. .

We have shown our regulating gearing-arm
and dram in position at the lower end of shaft
B, near the driven machinery; but it may be
placed at or near the top and be connected di-
rectly with the rudder-vane, and so dispense
with a portion of the Intermediate connecting-
rods.

Having thus full.y described our invention,

what we (,Icum and desire to secure by Letters
Patent, is—
1. Inawindmill, theautematic governing de-

‘vice, consisting of the druwm S, pinion P, in-

ternal gear, J, arm 17, and piuion O, hllb‘-stﬂll-
tially as described. |

- 2, In a windmill, the combination of the
rudder-vane with the drum S, pinions P and
O, internal gear, J, and aran I, and connecting
ropes or chains W and H’ H”, substantially
as described, for the purpose specified.

3. In a geared windmill, the combination of

the wind-wheel, the rudder-vane, and an aunto-
matic governing device, substantially such as
described, whereby the position of the rudder-
vaue to the wind 1s caused to be regunlated in
proportion to the force of the wind and the
power required, substantially as set forth.

4, In a geared windmll, the combination of
the wind-wheel and rml{lu‘ -vane, and means,
substantially such as shown, whereby the pow-
er of the wind-wheel is exerted equally on the
driven shaft ¥ and rudder-vaune K, substan-
tially as explained.

. 1n a geared windmill, the combination of
an uprlg‘hb shaft geared with and driven by :
wheel on the wmd wheel shatt, a loose drum
connected by chain or band with a pivoted

rudder, a loose gear for transmitting motion
to other machinery to be driven, mul anu inter-
mediate (,mme(.,tlon bubat.«mtmlh such as
shown, between the tmummttmﬂ“ cear and the
dram, whereby the position of tlw ruadder 1s
regulated and adjusted proportionately to the
resistance offered and the toree of the wind.
WILLIAM H. HOLCOMBE.
CLIFFORD A. HOLCOMBE.
Witnesses:
L. 5. GREENE,
Rosn1. H. Topb.
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