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(No model} .

3o all whom it may concerv:

Be it known that I, BERNHARDUS MAGNU-
SHEN TOTDAHL, 3 011;17611 of the United States,
residing at St. Ola,f in the county of Otter-

tail and State of anesota, have invented a

new and useful Windmill, of whie]1_thg fol-

~ lowing is a specification.
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and shown out of operation.

The invention relates to improvements in
p
windmills.

The object of the present mventlon 1S to

improve the construction of windmills, and to

provide a simple, efficient, and comparatively
inexpensive one adapted to afford great power

and capable of successfully Wlthstandllln*'
heavy winds and automatically adjusting 1ts-

speed to produce a uniform rotation of the
wind-wheel at all times.

A further object of the invention is to en-
able the weight or weighted lever which is
usually employed for holding windmills in
operation to be used for holding them out of
operation, thereby preventing any liability
of an 0pelat1nfr-wue bleakuw during strong
or heavy winds and acmdentally throwing the
windmill into operation.

The invention consists in the construction
and novel combination and arrangement of
parts hereinafter fully described, illustrated
1n the accompanying drawings, and pointed
out 1n the claims hereto appended

In the drawings, Figure 1 is a perspective
view of the--upper port-ion of a windmill con-
structed in accordance with this invention

elevation, partly in section, the Wlﬂd wheel
Flﬂ‘ SR
a detail view of the hub of the wind- wheel
Fig. 4 is a similar view of the sliding sleeve,
whleh 1s connected with the blades of the
wind-wheel. Fig. 5 is a detail view illus-
trating the manner of mounting and operat-
ing the hinged blades of the wind-wheel.

Like numerals of reference designate cor-
1esp0ndmﬂ' partsin all the figures of the draw-
ings. -

1 des1 wn&teq a towe1 constructed of any suit-
able mateual and supporting a rotary frame
or turn-table 2, which is provided with a de-
pending vertical tube 3, journaled in suitable
bearings of the tower.

turn-table is provided at one side with a ver-

Jacent spokes.

Kig. 218 a side

‘The rotary frame or

tically-disposed bearing-arm, at the top of
which is journaled a houzonml wind-wheel

shaft 5, carrying a wind-wheel 6 at its outer

end and connected-at its inner end by gear-
ing with a Veltlcaully recipr oedtmn‘ tubular or
hollow pump-rod 7.

The wind-wheel comprises a circular sup-
porting-frame and a series of radially-dis-
posed hinged blades § and 8%, and the circu-
lar supporting-frame comprisesahub 9, radial
spokes 10, and inner and outer rings 11 and 12,
consisting of curved bars having their termi-
nals bent at an angle and secured to the ad-
The hub is provided at its
outer end with a series of radial arms 13, to
which the inner ends of the spokes are bolted
or otherwise secured, and at the inner end of
the hub is arranged an annular flange 14,
perforated for the reception of braces 15, ex-
tending from the hub to the periphery of the
supporting-frame and secured at their outer
ends to EhP spokes adjacent to the outer ring.

The blades 8 and 8*, which are hinged to
the supporting-frame at the inner dzﬂd outer

rings, are disposed in pairs, and the blades
of each pair are connected by a link-rod 16,

located adjacent to the outer ends of the
blades contiguous to the outer edges thereof
and hinged to them and adapted to cause
them to swing simultaneously. The blades
8 are located between the spokes, and the
blades 8, which are provided adjacent to the
outer ring with loops or keepers 17, are lo-
cated adjacent to the spokes and are engaged
by outer arms 18 of radially-disposed rock-
shatts 19, which are journaled on the spokes
and are adapted to swing the blades to open
and close them. The 0111161 arms aresubstan-
tially L.-shaped, and their engaging portions
are arranged in the rectangular loops or keep-

ers 17 with blades, and sufficient play is pro-

vided to permit the parts to operate freely.
In order to operate the blades simultane-
ously, the rock-shafts, which are provided at
their inner ends with arms 20, are connected
with anwula,rly-dlsposed bars or arms 21 of a
sliding sleeve 2 The latter is disposed on
the horizontal wmd-waeel shaft and arranged
in the space between the wind-wheel and t_he
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bearing-arm of the rotary frame 2, and the

arms or bars 20, which are arranged in an an-




nular series, extend outward from the sleeve
to the 1mner arms of the radially-disposed
rock-shafts. The inner arms 20 of the rock-

~shafts are curved to clear the spokes and the
arms or bars 2l arerigidly secured to the slid-

1mmg sleeve, which when moved outward closes

~ the blades to bring the windmill into opera-

- shightl y curved to present concavefaces tothe
_wmd i order to obtain the desired power,

- eng

tion, as will be re adlly understood, and when
“the sliding sleeve is moved inw ard the blades
10
“through the wind-wheel.

are opened to allow the wind to pasq flee]y

I‘he Dlades S and 8* of the mnd wheel are

and the blades 8* of the pmr',s m"e provided at

111611‘ inner ends with springs 23, arranged to
ge the blades 8 to Space the b]ades of the |

. _p.-.ms properly.

The sliding sleeve is Proy 1ded wﬂsh an an-

nular aroove ‘?’4 and 1s eng

aged by arms of a

. yoke 25 of a horizontally- dlsposed sliding rod

o2
- bearing-arm.

~its inner end an arm 32, extending upward |
35
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20, whereby the sliding

threaded.

sleeve.

the rod 26,

arm of therotary frame and is provided at its
outer end with an adjustable arm 28, depend-
ing from it and connected by a pair of links
20 with a weighted lever 30.  The lever 3

form of a bnll and 113‘1d with it, and 1t has on

from it at substantially right mwles The
links 29 are pwoted to eaeh other and to the

arms 28 and 32, and the arm 28, which is pro- |

vided with a threaded perfor a‘[lon engages
the inner end 33 of the rod 26, which 1S also
By adjusting the -a.rm 28 to and
from the adjacent end of the rod 26 the move-
mentofthe slidingsleeve relative tothe move-
ment of the weighted lever 80 is regulated,
and the parts are thereby adjusted to produce
the proper movement of the blades of the
wind-wheel. |

When the weighted lever swings down-
ward, as 1llustrated in Fig. 1 of the accom-
panying arawings, it is adapted to hold the
windmill out of Lhe wind by maintaining the
blades in their open position, and by this ar-

rangement there 1s no liability of an operat-
inm—wire or other connection between the le-
ver and the base of the tower accidentally
breaking during a storm or heavy wind and
allowing the welght tofall and throw the wind-
mill mlo opemtmu, as would be the casewere
the weighted lever in a raised position when
the w indmill 18 out of operation.

When the weighted lever 30 is raised by
means hereinafter described, the blades are
partially closed to bring them into proper po-
sition for rotating the wind-wheel by a spiral
spring 34, dmpo%d on the wind-wheel shaft

and engaging the inner end of the shdmﬂ‘__-
The inuer end of the spiral spring 34

bears against a collm* 35 of the wind-wheel

| of.

sleeve 1s swiveled to |
‘The horizontally-disposed rod is
arranged in suitable guides 27 of the bearing-

01s
fulerumedatits inner end on the rotary frame
at the base thereof on the side opposite to the
It 1s provided at its outer end
with a weight 31, preferably arranged in the -

o ' 574,835

shaft, and the collar is provided with a set-
serew and 1s capable of adjustment to regu-

late the tension of the spring.
~The windmill is automatically 1eﬂ"ulated t{)' :

cause the wind-wheel to rotate at a uniform -

speed by a pair of oppositely-disposed gov-

)

erning-blades 36, hinged to levers 37, which

-are fulerumed adjustably on the'aupporim o-

frame of the wind-wheel by means of a pair
of supports 38, extending from the hub there-
37 consist of rods passing
through perforations 39 of the supports 38
‘and having their inner terminals hinged to
lugs 40 of the sliding sleeve.
tions of the levers are disposed diagonally of
the governing-blades 36, which are hinged 1n
“any suitable manner to the levers 37, and the
governing-blades during the rotation of the
wind-wheel assume a position parallel to the

supporting-frame thereof and present their

The levers

faces to the wind, which when it inereases in

power is adapted to force the governing-
‘blades 1n the direction of the wind-wheel,
whereby the sliding sleeve is moved inward
~on the wind-wheel shaft in opposition to the

o

75

The outer por-

spiral spring to open the blades partially to

expose less of their surface to the wind, there-
by preventin

g any excessive rotation of the

wind-wheel and causing the latter to travel
Assoon as the powerof
the wind decreases the spring 34 operates to

at a untform speed.

open the blades to their normal position.

~The rotation of the wind-wheel canses the
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governing-blades to present their faces to the

| ‘sfmd and as the blades are mounted on the

outer portions of the levers 37 the wind, when
1t becomes stronger than the force of the
spring, will swing the levers 37 outward, caus-
ing their inner G‘Ildb to slide the sleeve in the
dil"ection of the rotary frame or turn-table
and compress the spring, thereby opening the
wind-wheel blades, which are connected with
the sleeve by the means hereinbefore de-
scribed. YWhen the wind decreases in force,
the spring will operate to close the wind-wheel
blades to their normal position. |

The degree of opening of the blades of the
wind- Whee] resulting from the governing-
blades, 1s 1ewulatcd by the ad,]usmble sup-
ports 38, which consist of a palr of plates se-
cured to the hub at opposite sides thereof by
nmeans of set-screws 41, arranged in slots 42
of the supports, and permitting the latter to
be moved longitudinally of the hub.

The sliding bIGOTG 1s capable of movement
111clependent of the weighted lever 30, owing
to the links 29, which connect the shdmﬂ' 1'0(1
26 with the le'fel" 30,

The hollow pump-rod, which is designed to
be connected at its lower end by any suitable
swiveled connection with any desired pump
mechanism, forms a housing for a wire 43 or
other Suimble -connection, which extends

from the base of the tower to the inner end
of a lever 44, fulerumed intermediate of its
ends on a post or standard 45 of the rotary
frame 2, and the outer end of the lever is
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connected by a wire 46 with the weighted
lever 30. The wire 43 is connected by a
swivel 47 with an operating-lever 48, suitably
fulerumed at the Dbase of the tower, and
adapted, as illustrated in Fig. 2 of the ac-
companying drawings, to engage a suitable
stop 49 to hold the weighted lever in an ele-
vated position when the windmill is in opera-
tion. Instead of mounting the operating-
lever 48 as illustrated in Fig. 2 of the accom-
panying drawings, it may he arranged in any
other desired manner and its eonstluetlon
may be varied.

The upper portion of the ver tically -recip-
rocating pump-rod is arranged in a suitable
opening of a guide 50 of the rotary frame 2,
and 1s provided at its upper end with an arm

or pin, and is connected by a pitman 51 with

a wrist-pin of a gear-wheel 52. The gear-
wheel 52, which is arranged below the plane
of the horizontal wind-wheel shaft, meshes
with a pinion 53 at the inner end thereof,
whereby a reciprocating motion is communi-
cated from the wind- wheel shaftto the pump-
rod. The gear-wheel 52 is preferably pro-
vided with twiee as many teeth as the pinion
93, 1n order that the wind-wheel will make
two revolutions for each complete reciproca-
tion of the pump-rod, but any other desired
form of gearing may be employed. By caus-
ing the wind-wheel to make two revolutions
to each complete reciprocation of the pump-
rod it has been found that the wind-wheel
produces the desired power and is readily

‘susceptible to the action of the governing-

blades, and 1s made torun atan niform speed

A horizontal rod 55 extends from the rotary

frame on the side opposite the wind-wheel,
and it carries at its outer end a swinging
welght 56, arranged at the lower end of a
rod 57, and the rod 57 is provided at its up-

per end with an eye to receive the rod 55,

and it is hinged to the same by means of
collars armnwed on the rod at opposite sides
of it. The weight_ 56, which 1s adapted to
counterbalance the weight of the wind-wheel
toequalize thestrain on the turn-table, will re-

lieve the windmill of sudden jars and strains,

preventing it from jerkingin high winds and
heavy storms, as the weight in swinging has
avarying power and permits the rotary frame,

- when the wind-wheel is struck by a heavy

55

wind, to yield gradually toit. The weighted
lever 30 1s arranged on the same side of the
rotary frame or turn-table as the counter-

- balance-weight 56, and it assists the same in

6o

~withstanding heavy winds.

counterbalancing the weight of the wind-
wheel.

It will be seen that the windmill is simple
and comparatively inexpensive in construec-
tion, that it is adapted to regulate automadtic-
ally 1tself so that the wind-wheel will rotate
at a uniform speed, and that it is capable of
It will also be
apparent that the weighted lever is employed
for holding the wmdmﬂl out of the wind, and
that there is no liability of a wire or other con-

%

nection breaking and allowing the weighted
lever to fall and throw the Wmdmlll into op-
eration.

- Changes in the form, proportion, :;md minor
details of construction may be resorted to
without departing from the spirit or sacrific-

ing any of the advantagesof thisinvention.

What I claim is— |
1. In a windmill, the combination of a
tower, a rotary frame, a wind-wheel arranged

at one side of the rotary frame and provided

with hinged blades, a rigid horizontal rod ex-
tending from the opposite side of the rotary
frame, a depending rod hinged at its upper

| end to the horizontal rod and provided at its

lower end with a weight, a weighted lever
mounted on the rotary frame, located at the
same side as the horizontal rod, and connec-
tions between the weighted lever and the
hinged blades, substantially as described.

2. In a windmill, the combination of a
tower, a rotary frame, & wind-wheel mounted
at one side of therotary frame and provided
with hinged blades, a spring connected with
the hinged Dblades and arranged to hold the
same normally elosed to cause the wind-wheel

to rotate, a weighted lever connected with the-

blades and adapted to hold them open against
the action of the said spring, and means for
operating the weighted lever from the base
of the tower, whereby the weighted lever is
held elevated to permit the spring to maintain
the blades in their closed position, substan-
’blally as described. ‘

In a windmill, the combination of a ro-
taay frame or turn-table, a horizontal wind-
wheel shaft, a wind-wheel mounted thereon
and pr ovided with hinged blades, a sliding
sleeve mounted on the shaft and connected
with the hinged blades, a weighted lever ful-
crumed on the rotary frame or turn-table,
governing devices connected with the sliding
sleeve, a sliding rod guided on the frame or
turn-table adjacent to the shaft, having its
outer ends connected with the sleeve, and a
pair of links connecting the sliding rod and
the weighted lever, whereby the sleeve is per-
mitted to slide independently of the weighted
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lever when the latter is raised, to permit an

operation of the governing devices, substan-
tially as described. |

4. In a windmill, the combination of a ro-
tary frame or turn-table, a horizontal wind-
wheel shaft, a wind-wheel mounted on the
shaftand provided with hinged blades; a slid-
ing sleeve connected with the blades, a
weighted leverfulerumed on the rotary frame
or turn-table, a sliding rod guided on the
frame or turn-table, swiveled at itsouter end
to the sliding sleeve, and provided atitsinner
end with an adjustable arm, and a pair of
pivoted links connecting the ad,]usta,ble arm
with the weighted 1eve1 substantially as de-

scribed.

120

125
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5. In a windmill, the combination of a hori-

zontal wind-wheel shaft awind-wheel mount-
ed thereon, provided W1th hinged blades, a
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lever fulerumed on the wind-wheel and con-
nected with the hinged blades and adapted

to open and close Lhe same, and a governing-

blade hinged totheleve md .«IldELDted to sw mﬂ*

to a 1303111011 parallel to the wind-wheel dur-
Ing the rotation thereof, and capable of auto-

m ﬂtleally swingingedgewise to the wind when
the windmill is thrown out of operation, sub-
stantially as and for the purpose described.

0. In a windmill, the combination of a hori-
zontal wind-swheel shaft, a wind-wheel pro-
vided with hinged blades, a sliding sleeve

"mounted on the shaft and connected wmh the

blades, a lever fulerumed on the wind-wheel
and connected with the sliding sleeve, and a
n*ovemmﬁ*-blade hinged to the lever and
adapted to swing to a position parallel with
the wind-wheel durmn the operation of the
windmill, and capable ol assuming a position
atright angles to the frame of the wind-wheel
Vhen the windmill 1s out of operation, sub-
Sl‘lll'[hﬂl}" as described.

In a windmill, the combination of a hori-
zontﬂl wind-wheel shaft, a wind-wheel hav-
ing hinged blades, a sliding sleeve mounted

on Lhe 511:511113 and eonnocted with the blades,

a support adjustably secured to the frame of
the wind-wheel, alever fulerumed on the sup-
port and connected at its inner end to the
sliding sleeve, and a governing-blade hinged

to the outer pormon “of the lever, substan-
tially as desecribed.

3. In a wind-wheel, the combination of a
supporting-frame, blades hinged to the sup-

A | | 574,835

porting-frame and arranged in 1’):;1,11‘3 links
connecting the blades of the pairs, springs
111te1*posed between the pairs of blades and
holding the same separated, and means for
operating the blades, substantially as de-
scribed.

9. In a windmill, the combination of & ro-
tary frame or tum-mble, a wind-wheel shaft,

35

40

a wind-wheel provided with hinged blades, a

sliding sleeve mounted on the wind-wheel
shaft, connected with the blades and adapted
to open and close the same, means for engag-
ing the sleeve to close the blades &utomamc-
al]y, a weighted lever fulerumed on the ro-
tary frame or turn-table, connected with the
sleeve and adapted to hold the blades open
and maintain the windmill out of operation,

a lever 44 fulerumed intermediate of its ends

on the rotary frame or turn-table and con-
nected at 1ts outer end with a weighted lever,
atubularpump-rod, the connection 43 passing
through the bouom rod and connected Wlth
the inner end of the lever 44, an operating-
lever, and a swivel connecting the opermin -
lever with the conneection 43, subsmnt,mlly
described.

In testimony that I claim the foregoing as

‘my own 1 have hereto affixed my 51fr1latu1'e in

the presence of two witnesses.
- BERNHARDUS MAGNUSHEN TOTDAHT.

Wilnesses:
L. A. LEVORSEN,
- N. 2. RANNCORR.
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