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To CLZZ whom it ma J CONCErTy:

Be it known that I, HENRY OTTO, of Bloom-

ington, in the county_uof McLean aml 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
metemally oreater degree of wind-power than

has heretofore been praetle&ble, proper regu-

lation of speed of the motorand driven meeh—
anism, protection of the working parts from
exposure and resultant dcunaﬂ‘e, convenient

- facilities for stopping, locking, and releasing,
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and provision for compression of the alr cLCt-
ing upon the wings or blades in operation.

To this end my 1nvent1011 consists In cer-
tain novel devices and combinations herein-
after fully set forth.

In the accompanying drawings, Figure 1 1S
aviewin perspectiveof a wind-motor embod; -
ing my invention; Fig. 2, a plan view of the
same with the top pla,te removed; Kig. 3, a
view in perspective of the wmmspmdles driv-
ing-shaft, and intermediate gearing; Kig. 4,a
sumlar view illustratingsthe front aud side
walls, regulating-doors, :zmd connections; Fig.
0, & samlla,l view of the regulating mechan-

 ismy Fig. 6,a similar view of one of the wing-

qpmdles and its driving-wings; Fig.7, alonﬂ i-
tudinalsection,on an enl:-:ﬂ ged seaIe throu*mh

- one of the a,d;]ustable Springs, 111ustret1nﬁ ifs

connection to the adjacent inclined O*uldmo-

- wall; and Fig. 8, a vertical section through
~ the bearings of oneof the wing-spindles and

10

of the 111te1 mediate 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-

"< ation, being united one to the other at their

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
par allel with and are located at opposite sides
of and at equal distances from the longitudi-

nal center line of the case, their fron‘u ends

being about in line with the junction of the
mlddle walls 4 and extending rearwardly to

the forward ends of movable ,51de doors to be:

presently deseribed.

T'wo verfical Wmﬂ-epmdles 5, each eerrymni

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,
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and in a cast-metal bearing-frame 7, seculed |

upon the lower side of the bottom plete 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 drwe the air inclosed between them
toward 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
, thus completely

counteracting the leaetlon of the wind on
the wings 6.  The wing-spindles 5 are geared

drawn out of the casing

to an mterposed vertical dlwmﬂ‘—shafts 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 Wlth a
similar gear 11, of larger diameter, ﬁxed upon
the dllV ng- shaft while the pinion 9 of the

other spmdle meehes with an intermediate

pinion 12 , which in turn engages the gear1l,
in order to provide for the 0pp051te duec-
tions of rotation of the spindles. The wind
enters the casing to act upon the wings 6 be-

tween the outer faees of the inclined central

front walls 4 and a pair of front regulating-

doors 13, the rear sides of which are hinged .
or pivoted in vertical planes to the wall-sec-

70
75

30

Q0
95_ _ -

100



[ 3

20

~ the latter.

35

40

45

55

- 6o

tions 3, next in rear of and outside of the | during operation.

walls 4, and also enters between the doors 13

and the ounter front walls 8.
Verticalsideregulating-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
theu' plates tothe wall-sections 3in rearof and |

outside of thosetowhich the front doorsl3are

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-
The :
curve of their rear or shorter pl.cu‘eq 1S con-:
centric with the path of the outer edges of .
the wings, in order to converge the wmd to -
the outlet-spaces 15, which are formed be-;
tween the wall- sectlons 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 casing and exten chnﬂ' rearwardly :
for.a distance about equal to the length of .
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:
corresponding degree of -com.pression and in-.
crease of force of the wind in the case during
| ted to slide in the bottom plate 2 at short dis-
| *tances from the outside.of the walls 4, and to

tions 3 nearest the rear of the casing.

operation.
Two horizontal regulating-arms 18 are piv-

oted at their front ends in astand 19 be-:
tween the inclined frontwalls 4 of the casing, .
said arms carrying segmental gears 20, con-!
centric with their pivots, which gears engage :
one with the other to cause coincident move-
ment of the regulating-arms in opposite di-:
The regulating-arms are coupled :
rods or links 21, passing through openings
in the walls'4 to'the front regulating-doors 13, .
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.

rections.
by

reﬂulatmmdom‘s 14.

casing.

In order to reduce friction, the. regulating-
arms are supported on rollers 23, whmh trav
erse on curved guideways 24, fixed between

the walls 4.

connected to the walls by two bolts, the rear

one of which is clamped 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

Puring moderate or normal pressure of
wind the doors are’ held open, or-in 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.

419,345

Excess of wind-pressure
upon the front regulating-doors 13 forces
them inwardly, correspondm ogly reducing the
areas of wind-inlet between said doors and
the wa'ls 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 surplm
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, 1n con-
junction With the s 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 actua,ted by a
weight 27, or equwa.lently by .a Spring, are
pwoted on the bottom plate 2 of the casing,

each of said levers having aforked front.end,

which fits between collars on a 'N‘"ertﬁie&lly-
movable locking-pin 28, the pins 28 being fit-

arrest the motion of the doors 13 when blown
inward by excess of wind-pressure, 80 as to
still allow a sufficient space of wind-inlet to
operate the wings 6 even during a-veryheavy
wind. The tops.of the loecking-pins may be
beveled orinclined on theéir outer sides in the
manner of a lock-bolt, and corresponding
shoulders fixed upon the doors 13, so that in
the event of a hurricane said doorc;, on being
blown inward, would press down the lockmg-
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 g “ruide- pulle5 s 30, Journaled
on the bottom plate behind the levers, and
thénce through openingsin the bottom plate,
around. gl,n,de-;pulleys 31 above the same, and
aroundlateral guide-pulleys 32, journaled on
the inside of the front-walls 4, T'he rope 29
passes around a roller 33, which swings below
the bottom plate,and is prowded Wlt]l a han-
dle 34,1n order to keep the rope properly
stretched and to enable it to be pulled by the
operator.
wardly the regulating-levers 18 may be drawn
inwardly and one across.the other, as shown

in Fig. 4, and by drawing down the locking-

pins 98 flush with the bottmn plate by a - pull
on the front part of the rope, and closing the
doors entirely by an additional plﬂl-()ll the
rear part and releasing the front part, the
projecting ends of the Ioekm g-pins will lock

Bv pulling the handle 34 down-
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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- pleee or rudder 17.
“This operation may be made in advance of a

heavy snow or hail storm, and the doors there-
atter opened by pulling d_own the projecting
ends of the locking-levers with the front part

of the rope 29, when the springs 25, acting on
the doors 19, will push them outwmd end-

open, and coincidently open the side doors
14 through the regulating-arms and connect-
ing-rods. |

The casing of the motor is supported upon
a suitable cn*eulcu ‘bearing-plate 35, fixed to

. the post or standard 10 by a series of rollers

20Q

30
35

| 40

36, journaled in the lower portion of the bear-

ing-frame 7, which 18 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-
1ly swing the casing into operative position.
A lower series of rollers 37, also journaled in
the bearing-frame 7, beer‘s against the lower
side of the bemmo-plete 35, in order to pre-
vent the casing from being 11fted 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-
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let openings, two smndles journaled verti-
cally therein and carrying a series of wings
which overlap in the rotation of the spmdles

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 spmdlee journaled vertically
therein and carrying a series of wings which
overlap in the rotation of the spin dles, a driv-
ing-shatft 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 ceuter ]me thereof,

eubstantlally as set forth.

3. In a wind-motor, the eembmetlon of a

casing, two spindles_ journaled vertically

therein and carrying a series of wings which
overlap 1n the rotation of the spindles, a driv-
irg-shaft geared to and rotated by the spin-
dles, inclined front guiding-walls adapted to
dir eet wind enteun*D the casing to the wings
toward the sides of the casing, side walle

adapted to direct the discharge of wind from !

——

casing, two Spmdles

the casing towald the centerline thereof and

pnoted renulatmn doors controlling the ad-

mission of “wind to the casing, subsmntlally
as set forth. | _ -

- 4. In a wind - motor, the eombmetwn of a
Journaled vertically
therein and carrying a series of wings which
overlap in the rotation of the Spindles, a driv-
ing-shaft geared fo 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 epmdles journaled vertically
therein and carrying a series of wings which

-overlapin the rotation of the spindles, a driv-
ing-shatt 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 ceemg, Sub-
stantmlly as set forth, |

6. In a wind-motor, the eombmamon 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 doers in or near elosed position, and
hand-actuated locking-levers effecting the

‘movement of the loekmﬂ*-pms into loekmﬂ*.
position, substantially as set forth.

7. In a wind-motor, the combination of a
casing, two S];)indles Journaled vertically
therein and carrying a series of wings which
overlap 1n the rotation of the spindles, a driv-

ing-shaft geared to and rotated by the spin-

dles inclined front guiding-walls adapted to
dlrect wind entermn* the casing toward the
sides thereof, eeetwnel side wells connecting
the top and bottem of the casing in rear ef

the front walls, pivoted front reg uletmo'-doore -

controlling the inlet-passages adj acent to the
front walls, springs fixed to the casing and
bearing outwardly on said doors, pivoted side
reg ulatm a-doors controllingthe inlet-passages
&dJa,eent “to the side W&HS, two reﬂ'ulfmtmw-
arms pivoted in the casing and ﬂ*eared one
with the other, and rods eouplmﬂ' the front
and side doors to the regulating-arms, sub-
stantially as set forth.
8. The combination of a top casing pla,te,

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
front regulating-doors pivoted to the side wall-
sections nearest the front walls, a pair of side

regulating-doorg 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 bearmg outwardly on the flOl’lt regu-
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lating-doors, two regulating-arms pivoted in

the casing and geared onewith the other; rods
coupling the front and side doors to the regu-
lating-arms, two oppositely-rotating spindles
journaled vertically in the c¢asing and carry-
ing -a series of wings, and a driving-shaft
geared with said spindles, substantially as

9. The combination of the casing, the piv-
oted regulating arms 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 tombination of the top and bot-|

419,845

| tom casing - plates, the Wing-s‘pi’ndles‘ and

wings, the driving-shaft; the intermediate
geariilg, 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 advance of the side regu-

liting-doors and opposite the front regulat-
ing-doots, substantially as set forth.

) HENRY OTTO.
YWiltnesses: |
 WiLLiaM B. CARLOCK,
RicHARD L. CARLOCK.
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