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Application fled April 24,1899, Serial Mo, 714,206, (No model.)

To «ll whom it may concers:

Be it known that I, DANIEL W. SMITH, a
citizen of the United States, residing at Sonth
Omaha, in the county of Douglas and State of
Nebraska, have invented a new and useful
Windmill, of which the following is a specifi-
cation.

The invention relates to improvements in
windmills.

The object of the present invention is to
improve the construction of windmills, in-
crease their efficiency, and provide a simple
and comparatively inexpensive one which
may be readily thrown into and out of opera-
tion and which will automatieally regulate
itself and run at a uniform speed.

The invention consists in the construction
and novel combination and arrangement of
parts hereinafter fully described, illustrated
in the accompanying drawings, and pointed
out in the claims hereto appended.

In the drawings, Figure 1 is a perspective
view of a windmill constructed in accordance
with this invention. Fig. 2is a vertical sec-
tional view of the same. Fig. 3 is a horizon-
tal sectional view on line 3 3 of Fig. 2, the
casing being open. Fig. 4 is a similar view
on line 4 4 of Fig. 2, the casing being closed.
Fig. 5 is a detail sectional view on-line 55 of
Fig. 4, illustrating the construction for lock-
ing the casing in its closed position. Fig. 6
is a detail sectional view on line 6 6 of Fig. 4.
Fig. 7 is a plan view of the governor. Fig.
8 is a horizontal sectional view on line 8 8 of
Fig. 2. Figs. 9 and 10 are detail perspective
views of the upper arms of the sections of the
casing.

Like numerals of reference designate cor-
responding partsin all the figures of thedraw-
ings.

1 designates a horizontal wind-wheel com-
posed of top and bettom disks or plates 2 and
3 and a series of vertical blades 4, arranged
around the wind-wheel and secured at their
ends to the upperand lower plates or disks 2
and 3 at the peripheries thereof and extend-
ing inward from the same. The blades are
provided near their outer edges with beénds,
forming deflected vertical portions 5, ar-
ranged at an angle to the inner portions of
the blades and forming a depression therein
adapted to cateh and hold the wind. The

wind-wheel is provided at its top and bottom
with upper and lower hubs 6 and 7, secured
to the top and bottom plates 2 and 3 and fixed
to a tubular shaft 9 by means of set-screws
or other suitable fastening devices, as clearly
illustrated in Fig. 2 of the accompanying
drawings.

The tubular shaft 9, which is vertical, is
supported within a tower 10, composed of
vertical corner-rods 11, connected by suitable
crossed bracing-rods 12 and provided with
bearing frames orspiders. 13 and 14, disposed
horizontally and located atthe top and at an
intermediate point on the tower. The crossed
bracing-rods have their terminals threaded
into clamping-collars 15, secured to corner-
rods by clamping-screws or othersuitable fas-
tening devices. The upper bearing frame or
spider consists of a central bearing and diag-
onal rods having a threaded conneéction at
their inner ends with the central bearing and
secured at their outer terminals to the upper
ends of the corner-rods by caps or couplings
16, having openings to receive the rods and
provided with set-screws 17 for engaging the
same. 'The lower bearing frame or spider 14
is composed of a central bearing and diagonal
bars or members provided at their outer ends

with eyes 18, arranged on the cormer-rods.

and supported by the adjacent clamping-c¢ol-
lars 15, and the said bars or members are
connected near their outer ends by horizontal
tie bars or braces 19, arranged at the sides of
the tower.

The vertical shaft 9, which is stepped in the
bearing of the frame 14 and supported by the
bearing of the upper frame 13, has a shield
or casing journaled on itand composed of two
curved sections 20 and 21, arranged at the
periphery of the wind-wheel and adapted to
close over the front of the same to shield it
from the wind and to open toexpose the wind-
wheel to the wind, and by varying the open-
ing or space between the sections more or less
fan-surface is exposed to the wind, and the
speed of the wind-wheel is thereby regulated,
as hereinafter described. - The curved. sec-
tions 20 and 21, which are preferably con-
structed of sheet metal, are provided with up-
per horizontal arins or portions 22 and 23 and
lower horizontal arms or portions 24 and 23,
sector-shaped in plan view and journaled on
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the vertical shaft 9. The upper sector-shaped
arms 22 and 23 are constructed of stout metal,
and the lower ones, which are preferably con-

structed of sheet metal, are provided with-

openings to receive the vertical shaft, and the
said upper arms 22 and 23 are preferably
open-work castings composed of radial side
portions and having a eurved outer portion
conforming to the configuration of the curved
section and secured to the inner face of the
same.

The section 21 of the shield or casing is pro-
vided at the inner end of its upper arm 23
with a sleeve 26, and the arm 22 of the other
section of the casing is provided at its inner
end with an outer sleeve 33, arranged on the
sleeve 26 and 30L11naled in the be&rmv of the
spider 13 and receiving a collar or bcmd 28 of
a vane 29, connected with the section 20 of
the casing and adapted to hold the same in
position to protect the blades of the wind-
wheel from the wind as they come into the
same.

The vane 29, which is disposed vertically,
is located at the back of the windmill, and it
extendslongitudinally of the wind- wheel from
the top of the shield or casing to-a point be-
low the same, and it is connected near its
lower end with the seetion 20 by metal straps
30, arranged at opposite sides of the vane and
havmorthen' inner ends extended beyond the

same a,nd secured to the lower face of the
lower sector-shaped arm 24. The top of the
vane has an inwardly-extending horizontal
arm 31, provided at its ipner end with the
said collar or band 28, which is secured to the
sleeve 33.

The sections of the casing are held in a
closed posmon by a catch 34, consisting of a
piece of spring metal bent to form a shank
and having one end extended upward to form
an engaging portion 35, The otherend of the
shank is secured to the lower face of thearm

24 of the section 20, and the engaging end 85

is adapted, when ’ohe casing is closed to ex-

tend into a perforation 36 of the section 25,

whereby the easing is held securely closed.

The engaging poxtlon of the ecatch is directed
to-the perforation or socket 36 by a guide 87,

consisting of a plate having a side ﬂanfre (md
provided “with an inclined or deflected outer
portion, as clearly illustratéd in Fig. 5 of the
accompanying drawings.

The shank of the eateh is provided between
its ends with an eye 38, through which passes
alever 39, fulerumed at its outer end in a per-
forated ear 40 of the section 20 and provided
at its inner end with an eye which is linked
into a corresponding eye of an upper section
41 of an operating-rod 41°. The operating-
rod is composed of the upper section 41 and
a lower section 42, extending downward from
the wind-wheel and provided at its lower end
with a suitable handle or grip and guided in
an eye or opening 43 of the lower bearing-
frame 14. 'The adjacent portions of the sec-
tions 41 and 42 of the operating-rod are bent

horizontally substantially at right angles and
are provided with registering eyes orrings 44
and 45, which are arranged in an annular
groove 46 of a sliding sleeve or coupling 47,
whereby the sections of the operating-rod are
swiveled together to permit the casing.to ro-
tate on the shaft 9 with the vane.

The sections of the casing or shield are held
normally separated by a coiled spring 48, con-
nected with the section 20, and provided with
a horizontal arm 49, secured at its outer end
to the section 21 of the casing, and when the
cateh is disengaged from the same by draw-
ing the operating-rod downward the spring
will operate to swing the section 21 from the
section 20 to open the casing.

The section 20 of the casing is provided at
the inner end of its lower arm with an inner
depending sleeve 50, around which the spring
48 is coiled, and the inner end of the spring
is connected to an adJustable sleeve or hous-
ing 51, arranged on the inner sleeve and pro-
Vided at its upper portion with an interior an-
nular recess for the reception of the coils of
the spring. The lower portion of the adjust-
able sleeve or housing fits the inner sleeve
and is provided with a set-screw 52; adapted
to engage the same, whereby the sleeve or
housing 51 is secured at any desired adjust-
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ment to regulate the tension of the spuncrfor :

a purpose helemaftex described.

The speed of the wind-wheel is controlled
by a governor 53, eonnected with the spring-
actuated section 21 of the casing, and pro-
vided with a series of blades 54, adapted to be
engaged by the wind, whereby when the force
of the same exceeds the power of the spring
the section 21 of the casing will be closed to a
greater or less extent, and thereby. expose
less of the fan-surfaceof the wind-wheel, and
by varying the tension of the spring the speed
of the wind-wheel may be regulated. The
governor, which is located above the tower,
has a substantially sector-shaped supporting-
frame 55, disposed horizontally and provided
with an arm 56, located at a point diamet-
rically opposite the series of blades 54 and
adapted to counterbalance the same, said arm
56 being provided at its outler portion with a
weight, as shown, for this purpose.

The blades 54 of the governor are arranged
in a curved series at the periphery of the
frame and are journaled in suitable bearings
in brackets 57. Each bracket is provided
with inner and outer arms having bearing-
openings for the reception of a pintle 58, ar-
ranged at the lower edge of the blade 54 and
provided at the inner edge of the same with
an-arm 59, to which the operating mechan-
ism is connected. The inner arm or side of
the bracket is short, as shown, and the outer

side, which is about half the length of the

blade 54, is provided with a ﬂanoe 60, form-
ing a stop and limiting the forward or out-
w(u'd swing of the blddes The curved series

of blades is connected with an oscillating seg-
mental or sector-shaped frame 61 by short
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connecting-rods 61?, extending from the pe-
t=] b t=} p

riphery of the oscillating frame 61 to the arms
59, which are connected with the adjacent
edges of the blades 54 by metal straps 62,
formmﬂ braces.

The OSCIHELUII”' frame 61, which is arranged
above the upper ‘face of the frame of the gov-
ernor, is supported near its periphery by a
curved flange or track 63, secured tothe frame
of the governor, and a guide 64 is arranged
at the center of the curved track and is pro-
vided with a horizontal arm extending over
the oscillating frame and retaining the same
on the track. The sleeve 26 of the upper
arm of the section 21 of the shield or easing
extends vertically through the upper bear-
ing frame or spider and is keyed or other-
wise secured within a hub 68 of the frame of
the governor, whereby the said frame is rig-
idly coupled with the spring-actuated section
of the casing.

The hub 68, which projects from the upper
face of the frame of the governor, forms a
bearingon which the oscillating sector-shaped
frame turns, and the oscillating movement
of the same is limited by a screw 69 or other
suitable fastening device mounted on a boss
or hub 70 and extending into a slot 71 of the
hub of the frame of the governor. The boss
or hub 70 is provided with a polygonal up-
per portion which is engaged by a cap 72,
which is capable of a limited vertical move-
ment to operate a catch 73, that locks the
blades 54 1n operative position.

The catch 73 consists of a lever fulerumed
between its ends on the oseillating frame and
extending longitudinally of the periphery
thereof and mounted at one end of the same.
The outer end of the catch is bent downward
to provide an engaging portion 74, which
is adapted to interlock with a shoulder 75,
formed by a recess located near one end of
the curved track, and the catch is retained in
such engagement by a spring 76, secured at
one end tothe oscillating frame and having its
other end attached to the catech. The inner
arm of the catch is connected with one arm
of a bell-crank lever 77, fulerumed at its an-
gle on the oscillating frame and having its
other arm connected with the vertically-mov-
able cap 72, and when the latter is raised the
inner end of the catch is depressed to lift the
outer end out of engagement with the shoul-
der of the curved track. The bell-crank le-
ver is provided at its inner end, which is ar-
ranged above the cap, with an eye through
which passes a central vertical operating-rod
78, connected with the cap by a set-screw 79
or other suitable fastening device and ex-
tending through the tubular shaft 9 to the
lower portion of the tower.” The lower end
of the central operating-rod is provided with
a grip or handle 80 to enable the cap to be
raised to disengage the catch, and by rotating
the cap and the oscillating frame the blades
54 will be swang on their pintles to raise or
lower them,

The windmill is adapted to obtain a maxi-
mum power from a given force of wind which
is held in the aungle of the blades and oper-
ates to actuate the wind-wheel until it has
passed the rear edge of the spring-actuated
section.
tomatically regulated by the governor, which
has its curved series of blades disposed at a
pointsubstantially diametrically opposite the
spring-actuated section of the shield or cas-
ing, and when the curved series of blades is
forced rearward by an increased force of the
wind thespring-actuated section of the casing
is correspondingly closed. When the force
of the wind abates, the casing will be again

The speed of the wind-wheel is au--
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opened by the spring which is connected with .

the section 21.

When it is desired to stop the windmill, the
central operating-rod is moved vertically to
disengage the cateh from the curved track,
and the rod is then rotated to close the blades
54 and fold the same upon the frame of the
governor, and a continued rotation of the rod
will close the section 21 of the casing on the
section 20 and carry the socket of the former
in position to be engaged by the catch of the
latter, whereby the casing will be locked in
its closed position. To start the windmill,
the casing is opened by forcing the operating-
rod 41* downward to release the spring-actu-
ated section. The central operating-rod is
then rotated to raise the blades of the gov-
ernor and arrange the latter in operative po-
sition.

The rotary shaft 9 may be connected by
gearing with any suitable machinery and may
be employed for pumping, grinding feed,
shelling corn, and variousother kindsof work,
and the power of the windmill may be in-
creased by increasing the size of the wind-
wheel or by employmfr more than one section
of the same.

The invention has the following advan-
tages: The windmill,whichissimpleand com-
paratively inexpensive in construction, is
positive and reliable in operation and it is
capable of automatically governing itself and
of running at a uniform speed. Itisadapted
to obtain a maximum amount of power from
a given force of wind, and the casing, which
forms an effective shield when it is closed, is
provided with means for regulating it, so that
it will require a greater or less force of wind
to close it. The blades, which are hinged to
the governor, are supported in an upright po-
sition and are adapted to be operated from

the ground to arrange them in a vertical po-.

sition and to fold them on the frame of the
governor. The weight, which is located at a
point diametrically opposite the center of the
series of blades 54, counterbalances the gov-
ernor and enables the same to rotate freely.

Changes in the form, proportion, size, and
the minor details of construection within the
scope of the appended claims may be resorted
to without departing from the spirit or sacri-

ficing any of the advantages of this invention.
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‘What is claimed is—

1. In a device of the class described, the
combination of a wheel, a casing composed of
twosections adapted to ‘close over the wheel, a
vane connected with one of the sections of the
casing, and a governor connected with the
other section of the casing, arranged at the
top of the latter and provided with a blade
hingedly mounted and adapted to fold to a
horizontal position to arrange it out of the
wind, substantially as described.

2. In a device of the class described; the
combination of a wheel, a casing composed of
two sections arranged to close over the wheel;
a vane connected with one of the sections of
the casing, a governor rigid with the other
section of the casing and having a series of
folding blades, and a rod connected with and
adapted to actuate the folding blades and ex-
tending to the base of the tower substantially
as described;

3. In a device of the class described, the
combination of a wheel, a casing composed of
two sections adapted to close over the wheel,
a series of blades hinged toasuitable support,
said support being rigid with one of the sec-
tions of the casing, a vane connected with the
other section of the casing, and means for op-
erating the blades by hand to fold and unfold

" them, substantially as desecribed.

4. In a device of the class described, the
combination of a wheel, a casing composed of
two sections, a vane connected with one of
the sections of the casing, a frame or support
rigid with the other section of the casing, a
series of blades mounted on the frawme orsup-
port and arranged to actuate the section car-
rying the same, and an automatically-oper-
ating catch mounted on one of the sections
and arranged toengage the other section, sub-
stantially as described.

5. In a device of the class described, the
combination of a wheel, a casing composed of
two sections arranged to close over the wheel,
a vane cornected with one of the sections of
the casing, and agovernorrigid with the other
section of the casing and having a series of
folding blades arr cmcred to ac‘ouate such sec-
tion, substantmlly as described.

6. In a device of the class described, the
combination of a wheel, a casing composed of
sections arranged to close over the wheel,
a catch mounted on one of the sections and
arranged to engage the other, a lever ful-
crumed on the casing and connected with the
catch, and operating mechanism attached to
the lever and adapted to oscillate the same
to disengage the catch, substantially as de-
seribed.

7. In a device of the class described, the
combination of a horizontal wheel, a casing
composed of carved sectionsarranged to close
over the wheel, one of the sections being pro-
vided with a socket and having a guide, a
vertical shaft supporting the wheel, a cateh
mounted on the casing and arranged to en-
gage the socket to hold the same closed, a slid-

638,603

ing sleeve mounted on the shaft, and an op:

erating-rod composed of upper and lower sec-
tions havmu eyes receiving the sleeve, one of
the sectlons being connected with the catch;
substantially as and for the purpose de-
scribed.

8. In a device of the class described; the

combination of a wheel, a casing composed of"
sections and adapted to close over the wheel, -

inner and outer sleeves having an interven-
ing space between them and connected with
one of the sections, the outer sleeve being ad-

justable, a spring connected with the other.

section and havingcoilsarranged in the space
between the sleeves and connected with the
outer sleeve, and means for adjusting the lat-
ter to regulate the tension of the spring; sub-
stantially as deseribed.

9. In a device of the class described, the

combination with a wheel,and a casingadapt-

ed to close over the wheel, of a governor con-
nected with the casing and comprising a sup-
porting-frame, a series of blades hinged to
the frame and arranged to fold down upon the
same, means for operating the blades to raise
and lower the same, and a device for locking
the blades in an operative position, substan-
tially as described.

10. In a device of the class described, the

70
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combination of a wheel, a casing composed -

of sections, a vane connected with one of the
sections of the casing, and a governor rigid
with the other section of the casing and com-
prising a frame located at one side of the

center of the wheel and provided with acoun- -

terbalancing-weight located at the opposite
side of the same, a series of blades pivotally
mounted on the frame and adapted to open
and close, and meansfor operatingthe blades,
substantially as described.

11. In a device of the class described, the
combination with a wheel, and a casing, of
a governor comprising a frame, a series of
blades pivotally mounted on the frame, an
oscillating frame mounted on the frame of the
governor, rods connecting the blades with
the oscillating frame, and means for operat-
ing the oscillating frame and for locking the
blades in their operatlve position, substan-
tially as described.

12. In a device of the class descrlbed the
combination with a wheel, and a casing, of a

governor comprising a supportmtr-frame, a

series of blades pivotally mounted thereon,

an oscillating frame mounted on the support-
ing-frame and connected with and adapted
to open and close the blades, a catch carried
by one of the frames and arranged to engage
the other to hold the blades in their opera-
tive position, a lever fulerumed between its
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ends and having one arm connected with the -

catch, and operating mechanism extending
to the bottom of the windmill and connected

with the other arm of thelever, substantially

as described.
13. In a device of the class deseribed, the
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governor comprising a supporting-frame, a
series of blades pivotally monnted thereon, an
oscillating frame connected with the blades,
a track supporting the outer portion of the
oscillating frame and provided with a shoul-
der, a catch mounted on the oscillating frame
and arranged to engage the shoulder to lock
the blades in their operative position, and
operating mechanism connected with the
catch and adapted to release the same, sub-
stantially as described.

14. In a device of the class described, the
combination with a wheel, and a casing, of
a governor comprising a supporting-frame,
brackets mounted thereon and having sides
provided with flanges forming stops, blades
pivotally mounted at their lower edges on the
brackets and arranged to engage the stops,
and means for raising and lowering the blades
and forholdingthem against the said flanges,
substantially as described.

15. In a device of the class described, the
combination with a wheel, and a casing, of a

governor comprising a sector-shaped support- |

ing-frame, a curved series of blades pivot-
ally mounted at the periphery thereof, a
curved track mounted on the supporting-
frame, an oscillating sector -shaped frame
mounted on the supporting-frame and sup-
ported by the track,rods connecting the blades
with the oscillating frame, a guide engaging
the oscillating frame and retaining the same
on the track, and means for operating the
oscillating frame, substantially as described.

16. In a device of the class described, the
combination with a wheel, and a casing, of a
governor comprising a supporting - frame,
blades pivotally mounted thereon, an oscil-
lating frame connected with the blades and
adapted to swing the same on their pivots,
and an operating-rod connected with the os-
cillating frame and adapted to be rotated to
open and close the blades, substantially as
described.

17. In a device of the class described, the
combination of a horizontal wind-wheel hav-
ing a tubular vertical shaft, a casing, a hori-
zontal supporting-frame, blades pivotally
mounted on the supporting-frame, an osecil-
lating frame connected with the blades, a
catch for holding the blades in their opera-
tive position, and a rod passing through the
tubular shaft and connected with and adapt-
ed to actuate the oscillating frame, said rod
being also connected with and adapted to op-
erate the catch, substantially as described.

18. In a device of the class described, the
combination of a vertical tubular shaft, a
wheel mounted thereon, a casing, a support-
ing-frame connected with the casing, blades
mounted on the supporting-frame and ar-

ranged to fold against the same, an oscillat-
ing frame connected with the blades and pro-
vided with a boss or hub, a cap interlocked
with the boss or hub, and a rod passing
through the tubular shaft and connected with
the cap and adapted to rotate the same, sub-
stantially as described.

19. In a device of the class described, the.

combination of a vertical tubular shaft, a

.wheel mounted on the shaft, a casing, a sup-

porting-frame, blades movably mounted on
the supporting-frame, an oscillating frame
connected with the blades and having a boss
or hub, a cap interlocked with the hub and
capable of alimited vertical movement there-
on, a locking device for holding the blades in
operative position, a rod passing through the
shaft and adapted to move the cap vertically
and also to rotate the same, and means for
connecting the locking deviee with the cap,
whereby when the latter is raised the locking
device will release the blades, substantially
as described.

20. In a device of the class described, the
combination of a wheel, a casing composed
of two sections, one of the sections being pro-
vided with a vane, a supporting-frame con-
nected with the other section, means for hold-
ing the sections normally open, blades mount-
ed on the supporting-frame, and operating
mechanism for opening and closing the blades
and for swinging the supporting-frame to
close the sections of the casing, substantially
as described.

21. In a device of the class deseribed, the
combination of a vertical tubular shaft, a
wheel mounted thereon, a casing composed
of sections 20 and 21, the section 21 being
provided with a sleeve at its top, a support-
ing-frame provided with a hub and connected
with the sleeve, an oscillating frame mounted
on the hub and having a limited rotary move-
ment thereon, blades mounted on the sup-
porting-frame and connected with the oscil-
lating frame, a catch carried by the oscillat-
ing frame for locking the bladesin operative
position, a cap interlocked with the oscillat-
ing frame and having a limited vertical move-
ment, a lever connecting the eap with the
catch, and a rod passing through the tubu-
lar shaft, connected with the cap and adapted
to rotate the same and move it vertically, sub-
stantially as desecribed.

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

DANIEL W. SMITIL

Witnesses:
K. W. HunTt,
C. M. HunT.
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