_ (No Model.) v 2 Sheefs—Sheet 1.

H. OTTO.
WIND MOTOR.

No. 419,345. | Patented Jan. 14, 1890.
™ FIGI 7z : ' ] \ .

W,

- l]g S ——

i____‘
i

o

ol

I'd
Att’y.

INVENTOR, -
sy, O
(P27

N. PETERS, Photo-Lnnographer, Washington, D. &




(No Model.) | : | 2 Sheets—Sheet’ 2.’
H. 0TTO.
WIND MOTOR. |
No. 419,345, Patented Jan. 14, 1890,

FIB4
. 8 -
& [[Z |

1%

“ - RS

3 L
8 et
N
! N

< I

FI1G.G.
—_ &
& P
5l
| 6
R
]é"' e,
il o

DY
NIN_ &

i

//Zj{_ﬁ%&q wvsmon, m?
:%:%méz@% Lty %%‘w%

Att’y.

W PETERS. Photo-Lithographer, Washinjton, D, C.



10

15

UNITED STATES

PaTeNT OFFICE.

HENRY .OTTO, OF BLOOMINGTON, ILLINOIS.

WIND-MOTOR.

SPECIFICATION forming part of Letters Patent No. 419,345, dated January 14, 1890.
Application filed November 8, 1889, Serial No, 329,624, (Wo model.)

To all whom it may concer:

Be it known that I, HENRY OTTO, of Bloom-
ington, in the county of McLean and State of
Illinois, have invented certain new and use-
ful Improvements in Wind-Motors, of which
improvements the following is a specification.

My invention relates to apparatus for the
utilization of the pressure of wind as- a mo-
tive power in mechanical operations, and its
object is to provide a motor of such type in
which the following advantages may be af-
forded, to wit: the effective application of a
matemally greater degree of wind-power than
has heretofore been practlcable, proper regu-
lation of speed of the motor and driven mech-
anism, protection of the working parts from
exposure and resultant damave, convenient

" facilities for stopping, locking, and releasing,
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and provision for compression of the air cwt~
ing upon the wings or blades in operation.

To this end my invention consists in cer-
tain novel devices and combinations herein-
after fully set forth.

In the accompanying drawings, Figure 1is
aviewin perspectiveof a wind-motor embody-
ing my invention; Fig. 2, a plan view of the
same with the top plate removed; Fig. 3,a
view in perspective of the wmo-spmdles, C[I’IV-
ing-shaft, and intermediate gearing; Fig. 4,a
sunllar view illustratingsthe front and q1de
walls, reoulatlno*doms and connections; Fig.
5, a sumlzu view of the regulating mechan-

" ism; Fig. 6,a similar view of one of the wing-
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medles and its driving-wings; Fig.7, alono i-
tudinal section,on an enlarged scale, throu0h

_ one of the adjustable springs, illustrating ifs
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connection to the adjacent inelined guiding-
wall; and Fig. 8, a vertical section through
the bearings of oneof the wing-spindles and
of the intermediate pinion-shaft.

In the practice of my invention I provide
a casing of substantial sheet metal, composed

" of a cap or top plate 1 and a bottom plate 2,

45

which are connected by a series of vertical
wall-sections 3, 4, and 8§, the two walls 4 at
the front of the casing, or that side thereof
which is directed toward the wind in oper-

“i ation, being united one to the other at their
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outer ends in the longitudinal center line of
the case, and being oppositely inclined at
equal angles therefrom in the direction of the

center of the case, in order to direct the wind
to the outer wings of a pair of wing-spindles
to be presently described. The two outer
walls 8, opposite the walls 4, are substantially
parallel with and arelocated at opposite sides
of and at equal distances from the longitudi-
nal center line of the case, their front ends
being about in line with the junction of the
middle walls 4 and extending rearwardly to

the forward ends of movable side doors to be:

presently deseribed.

Two vertical wing-spindles 5, each carrymw
a series of vertical driving wings or blades 6,
by the pressure of the wind upon which the
motor is actuated, are mounted in suitable
bearings on the top and bottom plates 1 2,
and in a cast-metal bearing-frame 7, secuted
upon the lower side of the bottom plate The
axes of the spindles 5 are located in the
transverse center line of the casing on oppo-
Site sides of the longitudinal center line and
at equal distances therefrom, and the spin-
dles, which are adapted to rotate in opposite
directions, as indicated by the arrows in Fig.
2, are set at such distance apart as will en-
able their respective wings to overlap and
clear each other in their rotation, the relation
of the wings of the respective spindles tend-
ing to drlve the air inclosed between them
towcu d the frontof the casing and into the
current of air flowing in on opposite sides of
the inclined walls 4, by which . current it is
drawn out of the casing, thus completely
counteracting the reaction of the wind on
the wings 6. - The wing-spindles 5 are geared
to an mterposed vemeal duvmo-shaft} 94,

which is journaled in a fixed standa,rd or

post 10, upon which the casing is supported
each spmdle carrying a spur-pinion 9, and
the pinion 9 of one spindle meshing with a
similar gear 11, of larger diameter, ﬁxed upon
the dlluno shaft while the pinion 9 of the
other spmdle mebhes with an intermediate
pinion 12 , which in turn engages the gear11,
in order to provide for the oppos1te duec-
tions of rotation of the spindles. The wind
enters the casing to act upon the wings 6 be-
tween the outer Faces of the inclined central
front walls 4 and a pair of front regulating-
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doors 13, the rear sides of which are hinged .

or pivoted in vertical planes to the wall-seec-
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tions 3, next in rear of and outside of the
walls 4,and also enters between the doors 13
and the outer front walls 8.

Verticalside regulating-doors 14, eachin the
form of two connected segmental plates,form-

ing a double door, the forward one of which

plates is somewhat longer than the other—as,
say, in the proportion of three to two—are
hinged or pivoted on the line of junction of

their plates to the wall-sections 3in rear of and

outside of thosetowhich the frontdoors13are

hinged, said side doors, when in the position .
shown in Figs.1 and 2, opening wind-inlets |
between the outer front walls 8 and the doors
13, and forming continuous side walls from "

the rear sides of the walls 8 to the wall-sec-
tions 3 nearest the rear of the casing.

for.a distance about equal to the length of
the latter.

corresponding degree of compression and in-

crease of force of the wind in the ecase during

operatiion.

Two horizontal regulating-arms 18 are piv-|
oted at their front ends in astand 19 be-:
tween the inclined front walls 4of the casing, .
said arms carrying segmental gears 20, con-|
centric with their pivots, which gearsengage
one with the other to:cause coincident move-
ment of the regulating-arms in opposite di-:
The regulating-arms are coupled:
by rods or links.21, passing through openings :
in the walls'4 to:the front regulating-doors13,:
and -are .also coupled by rods 22 to the:side:
The two pairs of doors:
13 and 14 are thus caused to move inwardly .
and outwardly in unison, decreasing or in-
creasing the area of the wind-inlets to the
| on the bottom plate behind the levers, and

rections.

regulating-doors 14.

casing.

In orderto reduce friction, the regulating-’
arms are supported on rollers 23, which trav--

erse on curved gnideways 24, fixed between
the walls 4.

During moderate or normal pressure of
wind ‘the doors are held open, oriin the posi-,

tion shown in Fig. 2, by adjustable springs
25, one of which is connected to the outer
side of each of the walls 4 and ‘bears at its

free end against-the inner side of the adja-

cent-door 13. In order to reduce the vibra-

tory motion of said springs, they are each
connected to the walls by two bolts, the rear
one of which isclamped fast and the forward
one loose, admitting of a space between the
spring and the wall, which can be varied so
as to adjust the spring for proper pressure

419,345

The
curve of their rear or shorter plates is con-
centric with the path of the outer edges of
the wings, in order to converge the wind to:
the outlet-spaces 15, which are formed be-'
tween the wall-sections 3 nearest the rear:
of the-case, and two short rearwardly-inclined :
wall-sections 16, connected to a vertical tail- .
piece or rudder 17, secured to the top and’
bottom plates 1 2 in the longitudinal central .
planeof the casingand extending rearwardly

The area-of the outlet-spaces is
made about one-third less than the aggregate
areas of the four inlets, in order to cause a:

during operation. Excess of wind-pressure
upon the front regulating-doors 13 forces
them inwardly, correspondingly reducing the
areas of wind-inlet between said doors and
the wa'lls 4, the arms 18 coincidently drawing
inwardly the side doors 14 and reducing the
areas of wind-inlet on the outer sides of the
doors 13. The reduction of pressure upon
the wings 6 thereby effected serves to regu-
late and maintain a uniform speed of the
wing-spindles, proper increase of inlet area
being again made by the action of the springs
25 upon a diminution of wind-pressure. As
the forward ends of the side doors 14 are
drawn inward by excess of pressure, their
rear ends are forced outward, as indicated in
dotted lines in Fig.2, thereby providing alat-
eral opening on each side of the casing, said
openings serving for the relief of surplus
pressure in the casing, and the rear portions
of the doors 14 when thus opened present in-
clined planes to the wind on the outside of
the casing, the pressure of which acts, in con-
junction with the springs 25, in reopening
the doors when the incline of the front doors
13 induces greater wind-pressure than can
e overcome by said springs.

Two locking-levers 26, each actuated by a
weight 27, or equivalently by.a spring,are
pivoted on the bottom plate 2 of the casing,
each of said levers having a:forked front.end,
which fits between collars on a vertically-
movable locking-pin 28, the pins 28 being fit-
ted to slide in the bottom plate 2 at short dis-
%ances from the outside:.of the walls 4,and to
arrest the motion of the doors 13:when blown
inward by excess of wind-pressure, 8o as to
still allow a sufficient space of wind-inlet to
operate the wings 6 even during ‘a-veryheavy
wind. The tops:.of the locking-pins may be
beveled orinclined on their outer sides in the
manner of .a lock-Dbolt, and corresponding
shoulders fixed upon the deors 13, so that in
the event of a hurricane said doors, on being
blown inward, would press down the locking-
pins and lock themselves in clesed position.
The rear ends of the locking-levers .are.con-
nected with the regulating-levers 18 by a rope
29, passing around guide-pulleys 30, journaled

thénce through openings'in the bottom plate,
around guide-pulleys 31 above the same, and
around’lateral guide-pulleys 32, journaled on
the inside of the front-walls 4, The rope 29
passes around -a roller 33, which swings below
the bottom plate,and is provided with a han-
dle 34,1in order to keep the rope properly
stretched and to enable it to be pulled by the
operator. Bv pulling the handle 34 down-
wardly the regulating-levers 18 maybe drawn
inwardly and one across.the other, as shown
in FRig. 4, and by drawing down the locking-
pins-28 flush with the bottom plate by a pull
on the front part of the rope, and cloging the
doors entirely by an additional pull on the
rear part and releasing the front part, the
projecting ends of the locking-pins will lock
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the doors closed, in which position the longi-
tudinal center line of the casing will be
brought into line with the wind by the action

of the same on the tail-piece or rudder 17.

This operation may be made in advance of a
heavy snow or hail storm, and the doors there-
after opened by pulling down the projecting
ends of the locking-levers with the front part

of the rope 29, when the springs 25, acting on,

the doors 13, will push them outward and
open, and coincidently open the side doors
14 through the regulating-arms and connect-
ing-rods.

’l‘he casing of the motor is supported upon
a suitable mrculcn bearing-plate 35, fixed to

. the post or standard 10 by a series of rollers
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36, journaled in the lower portion of the bear-
ing-frame 7, which is connected to the bot-
tom plate 2. The rollers 36 are preferably
provided with flanges adapted to bear against
one side of the plate 35, on which they trav-
erse, in order to reduce horizontal friction, in
order that the tail-piece or rudder may read-
ily swing the casing into operative position.
A lower series of rollers 37, also journaled in
the bearing-frame 7, bears against the lower
side of the bearing-plate 35, in order to pre-
vent the casing from being lifted therefrom
by the wind.

The top plate 1 extends in advance of the
bottom plate, so as to serve as a roof for the
protection of the partsin wet weather, and is
properly secured to the wall-sections by bolts
and nuts. The bottom bearings of the wing-
spindles and driving-shaft are threaded at

and near their lower ends, and engage ad-

justable steel set-screws 38, secured by jam-
nuts 39.

I claim as my invention and desire to se-
cure by Letters Patent—

1. In a wind-motor, the combination of a
casing provided with front inlet and rear out-
let openings, two splndle% 3011rnaled verti-
cally therein and carrying a series of wings
which overlap in the rotation of the spmd]es
and a driving-shaft geared to and rotated by

‘the spindles, substantially as set forth.

2. In a wind -motor, the combination of a
casing, two spindles journaled vertically
therein and carrying a series of wings which
overlap in the rotation of the spindles, a driv-
ing-shaft geared to and rotated by the spin-
dles, inclined front guiding-walls adapted to
direct wind entering the casing to the wings
toward the sides of the casing, and side walls
adapted to direct the discharge of wind from
the casing toward the center line thereof,
substantially as set forth.

3. In a wind-motor, the combination of a
casing, two spindles journaled vertically

‘therein and carrying a series of wings which

overlap in the rotation of the spindles, a driv-
irg-shaft geared to and rotated by the spin-
dles, inclined front guniding-walls adapted to
direct wind entering the casing to the wings
toward the sides of the casing, side walls
adapted to direct the discharge of wind from

the casingtoward the centerline thereof,and

pivoled regulating-doors controlling the ad-’

mission of wind to the casing, Subsb‘mtially
as set forth.

4. In a wind- motor, the combln'mon of a
casing, two spindles journaled vertically
therein and carrying a series of wings which
overlap inthe rotation of the spindles,a driv-
ing-shaft geared to and rotated by the spin-
dles, front wind-inlet passages formed in the
vertical walls of the casing, and rear wind-

outlet passages also formed in said vertical

walls and of reduced area relatively to the
inlet-passages, substantially as set forth.

5. In a wind-motor, the combination of a
casing, two spindles journaled vertically
therein and carrying a series of wings which

-overlapin the rotation of the spindles, a driv-
ing-shaft geared to and rotated by the spin-

dles, pivoted regulating-doors controlling the
admission of wind to the casing, and springs
bearing on said doors and on the casing, sub-
stantmlly as set forth.

6. In a wind-motor, the combination of a
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casing, two spindles journaled vertically -

therein and carrying a series of wings which
overlap inthe rotation of thespindles, a driv-
ing-shaft geared to and rotated by the spin-
dles, pivoted regulating-doors controlling the
admission of wind to the casing, springs bear-
ing on said doors and on the casing, locking-
pins working in the casing and adapted to
hold the doors in or near closed position, and
hand-actuated locking-levers effecting the

movement of the lockmtr-pms into 100k1n0‘.

position, substantially as set forth.

7. In a wind-motor, the combination of a
casing, two spindles journaled vertically
therein and carrying a series of wings which
overlap in the rotation of the spindles, a driv-

ing-shaft geared to and rotated by the spin-

dles, inclined front guiding-walls adapted to
direct wind entering the casing toward the
sides thereof, sectlonal side walls connecting
the top and bottom of the casing in rear of
the front walls, pivoted front reg ulatmfr-doors
controlling the inlet-passages adj acent to the
front walls, springs fixed to the casing and
bearing outwardly on said doors, pivoted side
reg ulatln g-doors controllingtheinlet-passages
a(lJacent “to the side Walls, two regulating-
arms pivoted in the casing and weared one
with the other, and rods couphnfr the front
and side doors to the regulating-arms, sub-
stantially as set forth.
8. The combination of a top casmb-plate,

bottom casing-plate, two inclined front verti--

cal walls, and a series of side wall-sections con-
necting the top and bottom plates, a pair of
frontregulating-doors pivoted to the side wall-
sections nearest the front walls; a pair of side
regulating-doors each formed of two segmental
plates pivoted on theirline of junction to the
wall-sections nextin rear of those which carry
the front regulating-doors, each plate con-
trolling a passage between two wall-sections,
springs bearing outwardly on the front regu-
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lating-doors, two regulating-arms pivoted in
the casing and geared one with theother; rods
coupling the front and side doors to the regii-
lating-arms, two oppositely-rotating spindles
journaled vertically in the casing and carry-
ing -a series of wings, and a driving-shaft
géared with said spindles, substantidlly ds
set forth.

9; The ¢ombination of the easing; the piv-
oted reguldting drms and doors and their
connecting gears and rods, the locking-pins;
the locking-levers; and the actuating-rope
and guide-pulleys; substantially as set forth.

10. The ¢ombination of the top and bot-

tom casing - plates; the wing-spindles and
wings, the driving-shaft; the intermediate
geariiig, the inclined front walls; the side
wall-sections, the pivoted front and side regu-
lating-doors, the regulating-arms and their
connecting gears and rods, and the wall-sec-
tions extending in advadnce of the side fegt-
liating-doors and opposite the front regulat-
ing-doots, substantially as set forth.

HENRY OTTO.
Withesses: )
WiLLiaM B. CARLOCK,
RICHARD L. CARLOCK:

Is

2C



