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Io all whom it may ~oncern.: .
e it known that I, AARON M. SPRINGER, &

citizen of the United States, residing at Port- |

land, in the county of Mualtnomah and State
of Oregon, have invented a new and usefu
Windmill, of which
cation. |

My invention relates to wind-wheels ; and

]

the following is a speci -

1t Las for one object to produce a mill of this

kind which is adapted for use upon towers or
buildings or ean be placed upon the ground
and which will utilize the force of the wind
in either of said locations. |
Another object is to provide a movable cas-
ing or shield within which the vanes revolve

or move in the direction toward the wind and

beyond which they move with the wind.
Another object is to provide means for ro-

‘tating the casing in accordance with the va-

rying directions of the wind and in a verti-
cal mill in providing means for counterbal-
ancing the weight of the casing.

Another object is to so construct the vanes

that they may be readily adjusted or regu-

lated to suit conditions. |
With these objects in view my invention

| low and provided at its lower end with a plug

or gudgeon 3, which is supported in a suit-
able step or seat 4 and journaled in a suit-
able bearing 5 at the top of the
Each of the bearings is preferably provided
or formed with an oil-chamber,
a sulficient quantity of oil may placed to sup-
ply the mill for some length of time, thereby

avolding the necessity of constant attention. 6o

Any ordinary means may be provided for
emptying the cups or bearings of waste oil
and supplying its place with fresh oil. |

~Journaled loosely upon the shaft at the top
of the support is a ¢ross-arm 6, upon one end 6
of which is rigidly secured a druom or casing
7 and upon the other end the vane 8 for con-
trolling the movements of the casing and
holding it in the proper relation to the wind.
The casing comprises a top and bottom

J, each of which is somewhat semicircular

and has its forward end sharpened to a point,

as at 10. The side 11 is preferably formed
from metal and is secured at its edges tosaid

top and bottom pieces to form a wedge orin- 75

clined portion 12 and having its opposite end
terminating at a short distance from the

Support. ss

within whiech

piece 70

consists in the improved construetion and
novel arrangement of parts of mill, as will
be hereinafter more fully set forth.

In the accompanying drawings, in which
the sawme reference-numerals indicate corre-
sponding parts in each of the views in which
they occur, Sheet 1, Figure 1, 18 a perspec-
tive view of a windmill constructed in ac-

straight edges of the side piece and bent
slightly to the rear, as shown at 13, thereby |
forming an opening or exit for the escape of 8o
the wind after it has acted upon the wheel.
‘The cross-piece 6 is preferab] y formed with

a suitable casting 14, which rests upon the
ordinary wearing-plate 16’ at the top. of the
support and steadies the mill in its opera- 35

35

cordance with my invention. Sheet 2, Hig.
4, 18 & top plan view of the same. Sheet 2,
Kig. 3, is a vertical sectional view. Sheet 1,
Figs. 4, 5, and 6, are detail views. Sheet 3,

IFig. 7, is a top plan view of a modification.
Sheet 3, Fig.
Sheet 3, Fig. 9, is |
my invention embodied in a horizontal mill.
Sheet 3, Fig. 10, is a detail of the same.

S, 18 a detail view of the same.
a side elevation showing |

tion. Support or brace rods 15 extend from
the ends of the casing at the top and bottom
to give greater strength and rigidity to the

stracture,those at the bottom preferably bear-

Ing with their inner ends against the sides o%e
of the casting 14. | o
The regulating-vane 8 is preferably bolted
to the top of a standard 16, which 1s secured
at 1ts lower end to the outer end of the arm

Referring more particularly to the draw-
ings, 1indicates the frame or support for my
improved windmill, which may be of any
sultable style and construction and which
may be located upon a building or upon the
ground, or it may be in the form of the ordi-
nary tower. Journaled vertically within the
support 18 a shaft 2, which is preferably hol- |

6 and is braced near its upper end with a g5
brace-arm 17, which extends outwardly from
the top of the casing directly in line with the |
upper end of the shaft 2, which is journaled
therein. A diagonal brace-arm 18 extends
from the top of the easing, near the inner end 100
of the arm 17, outward to the main arm of the
vane 3. Two brace-rods 19 and 20 extend




© " the bearings together with a sufficient force
" to prevent any noise or racket. The inner

2
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" from the vane to the casing and to the lower | which is journaled upon the inner end of the

end of the standard 16, respectively, the rod
19 passing over the top or apex of the sup-

ports 15 at the top of the casing. By arrang-

10

eral strain upon the lattér

ing the casing and the vane in this manner
they will virtually counterbalance each other
upon the shaft, and -thereby prevent all lat-
and permit of the
casing being moved into the wind very readily
by the pressure upon the vane.

Projecting radially from the shaft 2 are a
series of rods or arms 21, u

" is journaled a vane-or blade 22 of the wind-

wheel. These arms are preferably braced
against movement by rods 23, which extend
from one arm to the other, and rods 24, which

extend diagonally from the arms near their

- 20

outer ends to the shaft at a suitable distance
from_the point of attachment of the -arm.

‘These arms are preferably arranged 1n pairs,

and the outer end of the corresponding arms
of each set or pair is braced by means of a
vertical stay-rod 29. |
The vane upon each arm is preferably jour-
naled so as to be rotated axially thereon for

the purpose of regulating the action of the

~wheel. If desired, the béarings for the vanes

30 .
- yet atl

- this bearing 1s to

35

upon the arms may be formed of two mem-
bers, which are yieldingly secured together
to permit of the easy rotation of the vanes,
the same time all noise and play of the
is avoided. - One form of constructing
form the two faces of the
bearing of sufficient gize to engage with the
rod or arm and to make the bolts for secur-

parts

~~ ing them together of asufficientlength to ex-
. tend to a distance beyond one of them and

. place a spring

between the nut at its outer

- ‘end and the other half of the bearing,where-

by the tension of the spring will always hold

end of each of these vanes is provided with

45

“a lip or flange 26, which extends entirely
across it and is provided with a noteh or re-

~ cess 27 to preventits engaging with the brace-
 rods 24 when rotated so as to stand substan-

" shaft 2.
50

 tially vertical with each other and with the
The lipsor flanges of the vanes are

bent so as to extend to the rear as the wheel
revolves, so that when the point of the vane

passes the inner or rear edge of the wedge 12
the current of air will pass in utder the vane

~ and be caught by the flange and retarded,

77 the vanes around until they can be caught
‘more fully by the carrent of air and carried

thereby causing the wind to crowd or force

forward. The flanges of the two vanes on

 each set of rods are preferably arranged ab
60

an angle to each other, so as to deflect the im-
pounded air slightly to the sides of the cas-
becomes great enough to retard the forward
progress of the succeeding vanes. |

- Extending inward from each vane to the
shaft of the mill is a sleeve or-arm 28, which

pon each of which

Dblades are being

.by

‘the governor in regulating

ing and permit it to escape before its pressure

arm 21. Each of the heads is provided with
a perforated projection 30, within which 1s
pivotally secured the end of a rod 31. Each

of the rods 31 is connected with a sleeve 32,

which slides freely upon the shaft 2 and by
means of which the vanes may be thrown into

or out of operative position by feathering

them to a greater or less extent. In the form
of mill shown in the drawings the blades are

arranced to be feathered or rotated in oppo-

70

75

site directions—that is, those upon the upper

set of arms being rotated in one direction and
those upon the lower being rotated in the op-
posite direction. In this manner when the
feathered or thrown out of
the wind the currentof airisdivided and the
force is diminished correspondingly, whereas

it the vanes were feathered toward each other
the current of air would be thrown to the ad-
jacent edges of the blades and the power

would not be decreased to such an extent as
deflecting it in the opposite direction.
By increasing the vertical capacity of the
casing it is evident that any desirable num-
ber of setsof blades or vanes may be arranged
within the casing one above the other, there-
by increasing the capaciby of the mill to suit
circumstances.
a sufficient extent the support or standard
may be located directly upon the ground,
thereby avoiding the costly tower, as the sup-
port may be braced or rigidly secured in its

vertical position by the ordinary ouy-rods.

The sleeve 32 is mmoved upon the shaft by
means of a rod 33, which extends longitudi-
nally of the shaft, preferably upon the inside,
and is connectad at its lower end with a sleeve
or collar 34. The sleeves are connected with
the rod by means of bolts 35, which pass
through slots 36 in the shatt 2. A suitable le-
ver 37 is pivotally secured tothe frame in po-
sition for its inner end to engage with

lars as the lever is swung upon its pivot, there-

by adjusting the position of the blades of the
.mill to suit the condition of the wind and the
“work to be performed.

weight may be placed upon the lever to assist
the speed of the
mill., As the rotation of the mill in this po-
sition would probably not be so great as when

‘placed at a higher elevation, the gearing 35 at
the bottom of the shaft could be varied to

suit circumstances and transmit the entire
power of the mill to & different point, as de-
sirable. Where the shaft is provided with a
series of wheels in this manner, 1t must be
slotted longitudinally for each wheel orset of

wheels and provided with a separate regulat-
“ing-collar, which is secured thereto by means
of a bolt in the same manner as where there is
only the one wheel. |

T tho form of millshown in Fig. 7 the blades

or vanes of the wheel are not adjustable, but
“are formed rigid—as, for instance, by secur-

the
‘sleeve or collar 34 and move the shaft and eol-

If desired, a suitable

30

9o

By increasing the number to
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ig provided at its inner end with a head 29, | ing boards 59 vertically to suitable cross-arms
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40, which project from the operating-shaft of |

the mill —thereby rendering the coustruction
of the mill cheaper and not so liable to be
broken or thrown out of order as where the
blades are movable. 1In this form of mill bhe

drum is preferably provided with a plate 41,

from which projects verticall yastem42, which
oxtends up from thetopofthedrumor through
the support and upon which the vane $ is piv-
otally mounted by means of a suitable sleeve
or collar 43. Two arms 44 extend radially
from the sleeve, between which the arm of the
vane can be moved back and forth by means

of a chain or regulator 45, which runs over

pulleys 48 and 49 at the outer ends of the
arms, and are connected with the vane upon
opposite sides. The c¢hain extends down to
the bottom of the mill to any suitable point
and 1s provided with means, as a1 hand-wheel
20, by which it may be moved longitudinally.
By moving the chain in this manner the vane
may be moved from the position in which it
1s substantially parallel with the straight side
of the drum, which will cause the wedge or
pointed end of the drum to project into the
wind to a position at a greater or less angle
thereto, which will cause the point of the drum
to be brought to one side, which will throw a
greater portion of the wheel out of the cur-
rent of air, and thereby decrease its power.,

If desired, an automatic governor or regu-
lator can be connected with the vane S through
the chain 45, as by pivotally securing an aux-

lliary vane 51 to the stem 42 and connecting

1t with the chain 45 by means of a chain 52,
which passes around the stem. When the
wind becomes too strong, as in a sudden gust
or breeze, the auxiliary vane is swung back,
as shown in dotted lines in Fig. 8, which will
pull the vane 8 around toward the position
shown in dotted lines in Fig. 7. A weight
b3 may be connected with the chain 45 at any
desired point to counterbalance the vane 51
Lo return the parts to their normal position

as soon as the excessive wind has passed and.

the wind has assumed its normal velocity.
In the form of mill shown in ig. 9 the

drum orcasing is arranged horizontally—that

1S, with the sides in a vertical position—and
theshaft arranged horizontally. In this con-
struction the bottom or rounding portion of

the drum is provided with a suitable stem or

projection 46, which is sultably journaled in
the standard and upon which the drum may
revolve to correspond with the direction of
the wind. The regulating-vane 47 is prefer-
ably secured direectly to the rear of the drum
and is arranged vertically relatively thereto,
50 ast0 beacted upon by the wind and shifted
to one side or the other in the same manner
as where it controls the operation of the ver-
tical mill. - |

The construction and operation of the
blades of the wheel and their position rela-
tive to the drum or casing are substantially
the same as with the vertical mill and need
no further deseription.

the governor mechanism passing up through
the vertical rod it is preferably passed up at
one side or the other of the drum and is con-
nected with a sleeve which will slide back
and forth upon the shaftin the same manner
as described for the collars or sleeves 39
the vertical mill.

F'rom the foregoing description it will be
seen that a mill constructed in accordance
with my invention will possess great power,
as the current of air in striking the point or

nose of the dram will be divided, part of it

being deflected arouud the smooth semicy-
lindrical surface of the drum and the Ie-
maining portion being deflected up the in-
clined wedge-like portion of the drum until
it engages with the tip of the blades of the
wheel and rapidly carries them forward until
they stand at a greater or less angle to the
straight side of the drum, when they receive
the full force and power of the wind and
transmit 1t through the shaft and gearing to
the place desired. With the least variation
11 the direction of the wind the drum or cas-
ing is automatically swung around to corre-
spond therewith by the action of the regulat-
Ing-vane upon the side of the shaft opposite
from the casing.
automatically regulated by the governor, and
in case of a sudden gust of wind the mill is
automatically thrown out of gear by having
the blades of the wheel feathered or turned
edgewise to the force of the wind.

apon

The speed of the mill is

75

80

QQ

95

100

By constructing the mill in accordance with -

the modifications I have shown it ean be
adapted for different positions and purposes,
and | reserve to myself the right to make such
other changes and variations in the constrye-
tlon of the mill as will come within the scope
of my invention. | o
Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, is— .
1. In a windmill, the combination, with a
support, ot a drum or casing mounted there-

| on, one side of which is straight and open and

the other side is curved and eclosed and one
end is substantially wedge-shaped and the

versely across the open side of the drum, of
vanes secured to the shaft, the inner end of
each of which is bent at an angle and extends

Lo the rear in.the line of travel of the wheel,

substantially as deseribed.

2. In a windmill, the combination, with a

support, of a drum or casing mounted there-
on, one side of which is open and the forward
end is provided with an inclined portion, of a
shatt jJournaled transversely across the open
side of the casing, and a series of radially-ar-
ranged rotatable blades arranged
upon the shaft, the rear end of each of said
blades being bent at an angle and project-
Ing to the rear, the flat portions of the blades
of each pair being adapted to be placed at
an angle to each other, substantially as de-

However, instead of | seribed.

105

I10

LI5
other end is open, of a shaftt journaled trans-

120

125

in pairs

130




3 In a windmill, the combination, with a |

- support, of a drum mounted thereon, one side

10

20

of which is open and the forward end 1s in-

clined, of a shaft journaled transversely
across the open side of the drum, ot radially-
extending arms secured to said shaft, said
arms being arranged in pairs, of a blade ro-
tatably mounted upon each arm, a collar upon
the shaft, a rod from each blade to said col-
lar, and means for moving the collar upon the

shaft and rotating the blades upon the arms,

substantially as described.

4. In a windmill, the combination, with a
support, of a casing mounted thereon, one
side of which is open and the front end 1is
inclined, of a hollow, longitudinally-slotted
shaft journaled transversely across the open
side of the casing, of arms projecting radially
from the shaft at each side of the slot, blades
rotatably mounted upon said arms, each of
which is provided with an extension the head
of which is adjacent to the shaft and provided
with a crank-arm, of a collar upon the shatt

intermediate said arms, arod from each crank- |

674,042

arm to said collar, a rod within the shaft, a,
bolt extending through the collar and through

the slot and the rod within the shaft, and
means for moving said rod longitudinally,
substantially as described. |

5. In a windmill, the combination, with a
support, of a shaft journaled vertically there-
in, of a cross-arm at the top of the support,
a drum at one end of the arm and a standard

at the other, a cross-piece extending from the

top of the drum to the standard, braces at the
top and bottom of the drum, a vane secured
to the upper end of the standard, a brace ex-
tending over the top of the drum to the vane,

25

30

35

and brace-rods extending from the vane to

the drum and to the bottom of the standard
respectively, the rod to the drum passing over
the top of the braces on top of the drum, sub-
stantially as described. . |

AARON M. SPRINGER.

Witnesses: -
C. W. Roor,
A. H. WITHINGTON. .
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