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UNrrep STATES PATENT OFFICE.

'LAURITS HANSEN OSTERUD, OF SPRINGVALLEY, MINNESOTA.

' APPARATUS FOR 'E'Q'UALIZI'NG,?CONT‘ROLLI&-G, _A'ND STORING POWER

SPECIFICATION formmg part 0f Letbers Pa.tem; N 0. 705 rOO d&ted J uly 29 1902,

Applicatlon £lod June 20 1901 Seual No 65 379,

(No model.)

To all whom it ma;y conceri:

" Beitknown that I, LAURITS HA\TS N OSTE-

RUD, a citizen of the United States, residing
at Sprmo'valley, in the county of Flllmore-
“and State of Minnesota, have invented anew

and useful Apparatuq for Equalizing, Con-

lowing is a spemﬁcamon

The invention relates to an apparatus for--
-equahzmg, storing, and control]mg power.
The object of the present invention is to-

efrula,te the speed of irregular motive power,

'Such as is furnished by a windmill, and to

provide a simple, inexpensive, and efﬁment

device of this character adapted to regulate
the power and secure a uniform apphcatwn
of power to a pump or other device to be op-

erated and to store up to a certain extent the

excess of power without interfering with the
operation of the windmill and the pump or
| | elearly illustrated in Figs. 2 dlﬁld 3 of the a.c-

other device operated thereby.

A further object of the 1nvent10h is to en-
able such stored power to be utilized when.

- no power is obtainable from the said motive

30
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‘mechanism against retrograde
_Should the wind entirely cease.

power and to provide means for locking the
movement

The invention consists in the constl action

and novel combination and ar ranwement of

parts, hereinafter fully described, lllustrated

in the accompanying drawings, and pointed

out in the claims hereto appended
In the drawings, Figure 1 is an elevatmu

of a device consmucted in aecordanee with
this invention and shown applied to a wind-
Fig. 2 is an enlarged longitudinal sec-
Fln' 3 is a trans-

mill.
tional view of the dewce
verse sectional View_illustratmﬂ' the arrange-

‘ment of the gearing for connecting the main’
vertical gear- wheel with the Inner and outer.

shafts of the device. Fig.41s a sunllm view
illustrating the auanfrement of the pawl and
ratchet for locking the main vertical gear-
wheel against; 1etrowmde movement
is a detall view of the oOovVernor fm reﬂula,t-
ing the speed of the power-sh@ft

~arrangement of the mechanism for swinging

50

the vane to move the wind-wheel out of the

wind. Fig. 7 is a detail view illustrating the

construction of the clutchof the vertical shafb
of the windmill. Fig. 8 i1s a detail view of

I‘Iﬂ‘ 5

I‘lﬂ' 6 1S |
a plan view of the windmill, 1llustra,t,1nﬂ‘ the

L ™ S 5

the clut.ch for per mitting the mechanism of

the windmill to rotate baekwmd without af- |

fecting the device.

lee numerals of reference deswnate Cor-
‘responding. parts in all the ﬁwm es of the
drawings. |
trolling, and Storing Power, of which the fol- |

1 demguates a Veltlcal gear-wheel plovlded

‘with internal dnd,extemal spur-teeth 2 and

3 and mounted on a stub-shaft 4, which is
journaled in suitable bearings 5 of a frame

53

6o

or support 6, that is mouuted on and forms a

part of a windmill - tower 7. The external

teeth, which are bevel teeth, mesh with a

beavel -pinion 8 of a vertical shaft 9, which is
connected with and receives. momon from a

windmill, as hereinafter explained, and which

when the windmill is in operation drives the
vertical gear-wheel 1. 'The internal spur-
teeth 2, whlch are arranged at the inner face
of an anuulm flange of the gear-wheel 1, as

companying drawings, mesh with intermedi-

ate planetary gears or plIllOIlS 10, which mesh
with a central gear or pinion 11 of an inner
horizontal shaft 12, and which are mounted on
pivots or stub- shafts 13 of arms 14 of an outer

tubularshaft15. Theouter tubularshaft 15,
which is jour naled in suitable bearings 16 of
the support 6, carries a drum 17 and receives

the inner shaft 12, which is connected by
| bevel-gears 18 and. 19 with a power-shaft 20.
| The power-shaft is designed to. be connected
with the pump or other smtable dévice or ma- ¢

chme to be operated, and any suitable mech-

ani$m may be employed for communicating
‘motion from the said shaft 20 to the pump or
‘other device to be operated. The arms 14,
which extend from one end of the outer tubu-

lar shaft 15, are suitably secured to the same,

"and the mtermedlate gears 10, which rotate

freely on the pivots or stub- shafts 13, will

when the vertical gear-wheel 1s rotated elther'
communicate motion to the centml gear or
‘pinion and drive the inner shaft 12 or they

70
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will swing or revolve around the ecentral gear

or pinion 11, and thereby rotate the outer
shaft and the drum whlch 18 secumd to the

same.

The dr 11111 17, WhICh may be COI]S'LI ucted in

‘any suitable manner, is preferably composed

of heads 21, prowded with octagonal hubs 22
and connected by bars 23, v_shlc,h are secured

102D
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by serews or other suitable fastening devices | suitable weights 35 and are connected by a

24 to the hubs, and the said screws, which
have their headsarranged in suitable recesses
of the bars, extend through the hubs and en-

gage the outer tubular shaft and rigidly se-
cuare the drum to the same. Secured to the
drum is one end of a flexible connection 25,
which has its other end 26 attached to the

support 6, and this flexible conneection, which
is adepted to be wound upon and unwound |

from the drum, is looped to receive a pulley
27 of a weight 98. The loop of the flexible
connection depends from the support,and the
pulley which is supported by the loop is
mounted on a suitable shaft or spindle which
1s Journaled in suitable bearings of the weight,
at the top thereof. The top of the weight is
provided with a suitable recess or cavity to
recelve the lower portion of the pulley, as in-

dicated in dotted lines in Fig. 1 of the draw-

ings; but the weight and the pulley may be
constructed in any other suitable manner, as
will be readily understood, and more than
one pulley may be employed to form a num-

be of loops to enable very heavy weights to |

be raised forstoring a large amount of power.
When the main vertical gear-wheel 1 of the

device is rotated, the weight will tend to re-
sist any forward wmovement of the interme-

diate gears 10 around the central gear 11, and
whilesuch movement is resisted by the weight
the rotation of the intermediate gears will ro-
tate the central gear or pinion 11, which is
fixed to the shaft 12 and which will thereby
operate the pump or other device to be oper-
ated by the windmill. Should the power of

the windmill inerease, the excess of power.

will operate to rotate the intermediate gears

~around the central gear 11, and thereby ro-

40
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tate the drum and wind up the weight. As
the load, which is represented by the pump or

other device to be operated, and the weight

remain constant, the upward and downward
movement of the weight incident to the rota-
tion of the drum will equalize any variation
in the motive power and will secure a uni-
form application of power to the pump or
other device to be operated.

The pump, machine, or other device which
represents the load may or may not be con-
stant or uniform, and to compensate for any
variation in the same the vertical shaft 20 is
preferably connected with a governor, which

1s clearly illustrated in Fig. 5 of the accom-

panying drawings. The governor consists of
a stationary friction disk or plate 29, secured

- to a suiltable support and arranged to be en-
.gaged by a movable friction dlsk or plate 30,

6o

ehdlnﬂ'ly mounted on the shaft 20 and pro-
vided with a pairof arms 31,converging down-
ward and connected with a sleeve 32, which
18 arranged on the shaft. The arms are piv-
otally connected with a pair of weighted le-
vers 33, which are approximately L-shaped,as
shown. 'The inner or upper ends of the le-
vers are fulcrumed on a collar 34, and the

i in Fig. o.

transverse spring 36. The levers are pivot-
ally connected between their ends with the

arms 31 by transverse-pins 37 or other suit-

able fastening devices, which are arranged in
slots of the said arms 31, as clearly shown
The spring, which is provided at
its ends with extensions, operates to hold the
lower weighted ends of the levers against out-
ward movement to maintain the disk or plate
30 out of engagement with the disk or plate
29; but when the speed of the shaft increases
the weighted arms will be thrown outward
and will carry the disk or plate 30 into en-
gagement with the disk orplate 29. This will
operate as a brake to resist the rotation of
the shaft 20, and the latter will be prevented

from rotating in excess of or at a rate of speed

higher than a predetermined speed. The
weighted ends of the levers are provided with
perforated ears to receive the extensions of
the spring, and the said extensions are thread-
ed for the reception of nuts, as shown.

The tower or framework 7, which is prefer-
ably constructed of wood, has mounted upon
it an upper or stub tower 372, which supports
the upper end of a rotary tube 38, and the
latter is stepped in a suitable bearing of the
framework or tower 7 and is secured to a ro-
tary frame or bracket 39. The rotary frame
or bracketis provided with a suitable bearing

for the reception of a horizontal wind-wheel

shaft 40, which carries the wind-wheel (not
shown) and which is connected by bevel-gears
41 and 42 with a vertical shaft 43, located

within and extending downward below the

vertical tube 38. The vertical shaft 43 1s tu-
bular and receives a vertically-movable rod
44, which is connected at-its upper end with

a eham 45, and the latter extends over a suit-

able pulley 46 and is connected with an arm
47 of a vane 48. The vane 48 is normally
held in a position at right angles to the plane

of the wind-wheel to cause the latter to face

the wind by a spring 48’, which is connected

75
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with the vane and with the rotary frame or

bracket, being preferably mouanted on the

| plvot or pintle of the vane, as indicated in

Fig. 1 of the accompanying drawings.

The lower end of the vertical tubular shaft
is connected by sprocket-gearing 49 with the
vertical shaft 9 to communicate motion to the
latter. The sprocket-wheel 50 of the said

sprocket-gearing 1s loosely mounted on the

Iower end of the vertical tubular shaft 43,
and it 18 provided with a suitable clatch-face
and is adapted to be engaged by a sliding
clutch-section 51, keyed or otherwise slid-

ingly connected with the lower end of the tu-

bular shaft and adapted to be engaged with
and disengaged from the sprocket-wheel 50,
as hereinafterexplained. Theothersprocket-
wheel 52 of the sprocket-gearing is loosely
mounted on the vertical shaft 9, and it is pro-
vided at the lower side of its hub with a
clutch-face 63, provided with beveled feeth

lower ends of the levers-are provided with | which engage corresponding teeth of a clutch-

115
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section 54. The clutch-section 54 is rigidly

secured to the vertical shaft 9, and the two
- cluteh portions or sections produce a forward
~rotation of the vertical shaft 9 when the wind-

mill is in operation and at the same time per-
mit the sprockst-wheel 52 to rotate backward
without straining the mechanism should the

- wind-wheel rotate backward.

IO

The vertically-movable rod 44 is pwwded.
at 1ts lower end with a head or enlargement

59, and it has a lug 56, which is arranged, as
clearly illustrated in I‘w' 7, t0 engage the

- sliding cluteh -section 51 130 uucouple the

15

sprocket-gearing from the vertical tubular
shaft when the wind-wheel is turned out of

- the wind. The lower portion of the rod 44

20

2.5.

by the same.

passes through a loop 57 of a lever 58, ful-
crumed between its ends on a suitable sup-

port, as clearly shown in Fig. 1 of the accom-

panying drawings. The 100p is arranged at

the inner end of the lever 58, and the outer

end of the latter is conneeted with a verti-
cally-movable lifting-rod 59, mounted in suit-

~ able guides and arranwed in the path of the

Welﬂ‘ht and adapted When the latter nears the

imit of its upward movement to be engaged
‘'The weight is adapted to fowe |

the vertically-movable llftlnﬂ‘-I’Od upward to

swing the inner end of the Iever 58 down-

30

35

ward into engagement with the enlargement

or head at the lower ‘end of the rod 44 and

gradually draw the wind-wheel out of the
wind to stop the windmill. Justasthe wind-
wheel is drawn completely out of the wind
the lug 56 is carried into contact with the slid-
ing cl.utch-section 91, and the latter is disen-

- gaged from the sprocket-wheel 50 to permit

40

the vertical tubular shaft to turn freely with-
out actuating the sprocket-gearing.” When
the weight descends sufficiently, the verti-

cally - movable lifting -rod drops, and. the

spring of the windmill swings the wind-wheel
intothe wind, and the inner end of thelever 53

o reéngagestheclutch-section 51 with the cluteh-

- exterior of the flange, which has the internal

50

60

-section or face of the sprocket-wheel 50.

The main vertical gear is provided on the

spur-teeth, with exterior ratchet-teeth 60, ar-
ranged to be engaged by a pawl 61, which
is preferably sprlnw-actuated and which is

‘adapted to prevent the windmill from being

reversed by the action of the weight should
the wind cease to blow and the weight be
elevated. = The pawl under such conditions
will prevent any retrograde rotation, as the
main - gear-wheel and the power stored by
raising the weight will be expended in driv-

ing the pump, machme or other device.

The pump or other machine'which consti-
tutes the load may be readily stopped and
started at any time, and the device works
automatically to turn the wind-wheel in and

- out of the wind to stop and start the wind-

mill, and the latter is not operated by hand.
The windmill when the pump or other ma-
chine is stopped operates to raise the weight

to the llmlt of its upward movement, and

: thereby-s.tore a large amount of p0wer, which

;

may be utilized when there is no wind. As
soon as the pump or other machine is stopped

| by a brake or any other suitable means the

windmill will continue its operation until
the weight arrives at the limit of its upward
movement and actuates the vertically-mov-
able lifting-rod 59. This, asbeforeexplained,

will operate to stop the windmill. The pump

75

or other machine may be started at any time, .
and as soon as the weight begins to descend

the windmill will be again started should
there be no wind, the power stored by raising
the weight may be relied on for operating the
pump or other machine. In effect the pump
or other machine is altogether driven or ac-
tuated by the weight, Whlch produces a con-
stant uniform dellC&tI(}ll of power and which

-18 adapted to rise and fall to compensate for
any irregularity either in the windmill or

8o

other motive power or in the pump or other '

machine operated. . Thus the irregular power

of the windmill is utilized to raise the weight,
and the constant and uniform power of the

weightinsures a uniform application of power

1rrespeet1ve of the power or speed of the
windmill. -
It will be seen that the Vertlcallv-momble

.welt_rht which is adapted to store power, is

connected with the motive power: and with

the machine to be operated by gearing which-

will permit the weight to operate independ-
ently of the motlve power for actuating the
machine when the motive power 1s With-

90
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drawn and while the same is in operation,

whereby the said weight is adapted to form

‘the sole means for drwmn* or operating the

machine and also for convelt_mw irregular
motive power into a uniform and constant
power.
13 not only adapted to compensate for any
variations in the speed or power of a wind-

mill or other motive power, but that it is also
capable of yielding to any variations or ir-

It will also be clear that the weight

105

11O

regularities of a pump or other machme Op- -

_era,ted by if.

What I claim is—
1. In a device of the class deﬁerlbed the
combm&tmn of the inner and outer concentmc

115

shafts, a main gear, a central gear or pinion

‘mounted on the inner shaft, and an interme-

diate gear or pinion connected with the outer

shaft and meshing with the said gears and

adapted to commummte motion fmm the

120

main gear to the central gear and eapable also

of wvolvmﬂ' around the latter in either direc-
tion, substaaltlally as and for the purpose de-
scribed.

- 2. In a device of the class descrlbed the

combination of the inner and outer concentrm

shafts, a main gear, a central gear connected

with the inner shaft, and a pair of interme-

diate gears arranged at.opposite sides of and
conneeted with the outer shaft and meshing

with the said gears and a.dapted to communi-.

cate motion from the main gear to the central
gear and eapable of revolvmfr baekward and

125
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forward around' the latter,

substantially as

described.. - - | |
‘3. In a device of the class deseribed, the
combination of an inner shaft designed to be

connected with the device to be operated, an-

outer shaft, a main gear designed to be con-
nected with the power, a central gear con-
nected with the inner shaft, an intermediate
gear meshing with the central gear and with
the main gear and connected with the outer
shaft, and capable of revolving around the
central gear in either direction and means
connected with the outer shaft for resisting
the movementof theintermediate gear around
the central gear for controlling the applica-
tion of the power and for storing any excess
of power, substantially as and for the purpose
described. - |
4. In a device of the class described, the
combination of an inner shaft designed to be
connected with the device to be operated, an
outer shaft, a main gear, a central gear con-

nected with the inner shaft, an intermnediate

gear meshing with the said gears and con-
nected with the outer shaft and capable of

moving around the central gear in either di-

rection, and a weight also connected with the
outer shaft, substantially as and for the pur-
pose described. 5 |

5. In a device of the class described, the
combination of a main gear designed to be
connected with the power, an inner shaft, an
outer shaft, a central gear connected with the
inner shaft, the intermediate gears meshing
with the said gears and connected with and
located at opposite sides of the outer shafit
and mounted independently of the main gear,
whereby it is adapted to move freely around
the central gear in either direction, a flexible
connection arranged to be wound up by the

rotation of the outer shaft, and a weight sup- |

ported by the flexible connection, substan-

- tially as deseribed.

- 6. In a device of the class described, the

‘combination of an inner shaft, a main gear, a

central pinion connected with theinnershatt,

~an outer shaft, intermediate gears connected

50

with the outer shaft and meshing with the
main gear and with the central pinion and
capable of moving around the latter in either
direction independently of the main gear, a
drum carried by the outer shaft, a weight, and
a flexible connection supporting the weight

~and connected with the drum, substantially

55

6o

as described. |

7. In a device of the class deseribed, the

combination of inner and outer shafts, a main
gear-wheel provided with internal and exter-
nal teeth, a ecentral pinion mounted on the in-
ner shaft, intermediate gears meshing with
the central pinion and with the internal teeth
of the main gear and connected with the outer
shaft, a drum carried by the outer shaft, a
flexible connection attached to and adapted
to be wound around the drum, a weight sup-

ported by the flexible connection, the shatt 9

705,700

| power and provided with a pinion meshing

with the external teeth of the main gear, and
gearing for connecting the inner shaft to the
device to be operated, substantially as de-
seribed. a

8. In a device of the class described, the
combination of the inner and outer shatt, a
central pinion connected with the inner shaft,
a main gear having ratchet-teeth, intermedi-
ate gears connected with the outer shaft and

meshing with the central pinion and with the

main gear and capable of revolving around
the central pinion in either direction inde-

ks

75

30

pendently, a weight connected with the outer

shaft, and a pawl mounted independently of
the support of the intermediate gears and
adapted to engage the ratchet-teeth of the
main gear to lock the same against backward

‘movement, substantially as and for the pur-

pose described.
9. In a device of the class described, the
combination of inner and outer shafts, a main

gear-wheel provided with internal and exter-

nal teeth and having a ratchet, a central pin-
ion mounted on the inner shaft, intermediate

gears maeshing with the central pinion and

with the internal teeth of the main gear and
connected with the onter shaft, a drum car-
ried by the outer shaft; a flexible connection
attached to and adapted to be wound up by

the drum, a weight supported by the flexible

connection, the shaft 9 designed to be con-

| nected with the motive power and having a i

pinion meshing with the external teeth of the
main gear, gearing for connecting the inner
shaft with the device to be operated, and a

' pawl for engaging the ratchet, substantially
as described.

10. In a device of the class described, the
combination of a main gear having internal
and external teeth, a central gear designed
to be connected with the device to be oper-
ated, an intermediate gear meshing with the
central gear and with the internal teeth ot

the main gear and adapted to communicate -

motion from the latter to the former and capa-
ble of revolving around the central gear, and
means for resisting the movement of the in-

termediate gear around the central gear, sub-

stantially as described.
11. In a device of the class described, the
combination of a main gear, a central gear

- designed to be connected with the machine or

device to be operated, means for connecting
the main gear with the motive power, a pair

of intermediate gearslocated at opposite sides

of the central gear and meshing with the
same and with the main gear and capable of
revolving around the central gear in either
direction, and means for resisting the move-
ment of the intermediate gears around the
central gear, substantially asand for the pur-
pose described. o -'

12. In a deviece of the class described, the
combination with a windmill provided with
means for drawing the wind-wheel out of the

designed to be connected with the motive | wind, a main gear, a central gear, inferme-

go
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diate gears meshing with the main gear and

with thecentral gear and adapted to commu-
nicate motion te the latter and to revolve

‘around the same, a weight connected with the
intermediate gears, a llfblnmred arranged in
the path of the weight and connected with |

the means for drawmﬂ' the wind-wheel out of

the wind, and gearing for connecting the
‘main ﬂ‘eal with the Wlndmlll eubstentlelly as.
__deser1bed |

 13. In a device of the class deseribed, the
combination with a windmill prowded with a

‘hinged vane, and havmp; means for swmgmg

the same, ot a main gear, a central gear, in-
termediate gears meehmﬂ' with the main gear

with the intermediate gears, gearing for con-

' combmetwn W1th a SOurce ef power end ama- |

necting the main gear with the windmill, a
cluteh for coupling such gearing to the wind-

mill, a lever arranged to eperete the elateh
and to actuate the means for swinging the
vane, and a lifting-rod connected wnzh the
1ever and arranged in the path of the Welﬂ‘ht
eubstantlelly as described.

In a device of the class descmbed the

t

and with the central gear and arranged tore- |
volve around the latter, a°weight' eenneeted-

5

chine or device to be operated, ef a vertieally-

movable weight, and gearing connecting the
weight with the source of power and with

the maehme or device, said gearing being

pmwded w1th an element eapeble of mov-

oither the source of power or-the machine or
device, substantially as described.

15, In a device of the class deseribed, ‘the |
‘combination with a source of power, and 2
_-maehme or device to be operated, of a ver-

tically-movable weight, a drum, a flexible con-

nection connecting the Weight with the drum,

and gearing connecting the drum with the
source of pewe1 and Wlth the machine or de-

In testimony that I elelm the foreﬂ'omg as
my own I have hereto affixed my signature in
the presence of two witnesses.

- LAURITS HANSEN OSTERUD
Wltnesses |

W. L. KELLOGG

C W. ACKLEY
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former to actuate the lettel and equalize the 45
former, and also to store enelgy, substantially
as described. |
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