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UNITED STATES

— —— —— - ¢ i

~ JOHN ADAM HENSEL, OF CHICAGO, ILLINOIS.

AIR-CURRENT MOTOR.

~ SPECIFICATION forming part of Letters Patent No: 683,935, dated October 8, 1901,

| Epi)lica,tic;ﬁ ﬁ'led:Ma;j'lZ,r 1900, Serﬁﬁl No. 16:536.

(Nu Iﬁodéi;;)

.T 0 all whom, zﬁ ma J COTLCEeTIL: |
Be it known that I, JOEN ADAM HENSEL, a
eltlzen of the United States, residing at Chi-

- cago, county of Cook, and State of Illmms,

10

have mvented celtam new and useful Im-
provements.in Air-Current Motors; and I do

hereby declare the following to be a full,
clear, and exact description of the invention,

such as willenable personsskilled in theart to |

which it appertains to make and use the same.
My invention relates to Improvements in

“air-cuarrent motors of a class wherein the
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- away detail views of the movable wings or.
vanes that are located within the casing " that
surrounds the wheel and that act as valves
for directing the course of the air into the
wheel and the dash- pot for dampenmﬂ' the
motion of the wings.

wheel is placed in a vertical positicn and by

means of which the highest degree of effi-

clency is obtained.

The object of my 1nvent10n is to p10V1de a
~ construction that is simple, cheap to erect,
not easily disarranged, which will contmue_'
- tooperate unmterrupted]y without requiring |

a great deal of attention for its maintenance,

and which will absorb only a small por’nlon

of the power by friction of the moving parts.
A further object of my invention is to pro-
vide an air-current motor that is immedi-

ately responsive to the movement of air with-
~out regard to the direction in which the air-
currents are moving or to the fickleness of

the moving currents in changing direction,
my motor being at all times in condition fo

respond to the air-currents without regard

to the direction from which the cur rents are
proceeding and without it being necessary

for the motor to be bodily moved in order to

be in a responsive position every time the
direction of the air-currents change.

In the drawings, Figure 1l isaviewof an ele-
vation of the motor as it appears when erected
in position. Fig. 2 is a vertical section taken
through line 2 2 of Fig. 3. Fig. 3 1s a cross-
section taken through lines 3 3 of Fig. 2. Fig.

4. 18 a vertical seetmn of a mod1ﬁeat10n taken |
on lines 2 2 of Fig. 3.

tion of a modiﬁeation taken on lines 5 5 of
Fig. 4. Fig. 6 is a broken-away perspective

view of my wheel looking from the top and

from one side. Figs. 7, 8, and 9 are broken-

Fig. 10 is a modifica-

given wing.

10, 11,
In .-;111 of the views like letters of refelenee_

are used to designate similar parts.

sitions to the wheel.

‘surrounding casing.

Fw' 5 18 a cross-sec-

tmn of one ot‘ Lhe blades of the wheel and a

PATENT OFFICE.

means for varying the quantlty and effect of

the current of air that impinges against it

for the purpose of regulating the motion or

FI“‘ 11 is a side view

power of the wheel.
of the same.

rod that is common to all of the slats ona
Fig. 14 is an elevation 0f the
wheel, eomposed of the parts shown in Figs.
12, and 13.

Fig. 12 is a detail showing the
mannerin whlch the slats are hinged thereon |
Fig. 13 is a similar view showmo' the man-
'ner in which each slat is hinged to a vertical

55
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In Fig. 2 a housing A is the ba;se. of the -

wheel-casing.

sirable to utilize the power of the motor.
“While a easing may offer suitable protec-

This base may be located on
top of the bmldmcr or tower especially erect-
od for the purpose in or near which it is de- _

tion from rain, yet in climates where snow

and ice are plentifulit is not so desirable and

can practically be dispensed with (so as to

prevent the oscillating vanes from clogging
by ice and show) by subsmtutmg a frame-

work of steel or wood for supporting the de-
flecting-plates and vanesin theirrelative po-
Furthermore, it will
more readily-admit of the deflecting-plates

75
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being made to oscillate also by adding suit-

able stops s0 as to more directly convey the

air-currents into the wheel. A top plate A’

covers the entire top of the wheel and the
A series of vertically-

placed ta,nn'entlal deﬂectmw plates .A* are

regularly spaced around the wheel and are

fixed to both the top plate A’ and the bottom

plate A, which, with the said top and bottom

plates, torm the casing around the wheel.

90

These_ plates may be secured ‘to the top and '

bottom by means of angle-irons and may be
stiffened by means of Vertlea,l corrugations
or by rods, to which they may be a,tta,ched
Intermediate of each plate and the nextsuec-
ceeding one a movable vane wing or valve is

pwoted I have designated these vanes q,

o', a? o3, at, a’, a, a’" and a® The dotted

lines show ’nhe region over which they are

adapted to osclllate "Within this region

95
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‘they will move in a direction always tendmg o

to place themselves in line with the direction




on which the air-currents are moving. They |

mmay be made of any suitable material-—such
as wood, sheet-iron, or a suitable frame cov-
ered with fabrie will answer the purpose.

Ilach vane is partially counterweighted by

means of the thickened portion a’. (Shown

- more plainly in Figs. 7, §, and 9.)
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To prevent too sudden movement of the
vanes, I prefer to dampen their movement
by means of an air or liquid dash-pot to
be connected to each vane. I have shown
only one of such ir the drawings, the cyl-
inder of which, o', has swiveled connections
with the base by means of pin a!l, The pis-
ton is connected to .the vane by means of
the stem a**. a® is an air-exhaust cock, by
means of which the dampening effect of the
device may be regulated. A flange a* forms
a step for the pivot a®®. A similar flange is
fixed tothe top plate A’. To prevent a noise
when the vanes strike against the tangent

plates, small rubber surfaces «'® are fixed to

the inner edges of the vanes.

In Figs. 3 and 5 the vanes are shown in the

position they will occupy when the air is mov-

1ng in the direction indicated by the arrows

shown in the upper portion of the figares.
The outside casing in Fig. 3, which I have
just described, is practically the same as that
shown in Fig. 5. | o
Referring now to Fig. 2, a vertical shaft B

passes freely through central perforations in

the plates A and A'. A stepor bearing-disk
b is substantially fixed to the shaft and sup-
ports the weight of the wheel upon ball-bear-
ings U/, that are connected within a runway
b*. -Similar runways 0? and b4, each contain-
Ing a suitable number of balls for supporting
the shaft in its vertical position, are attached
tothe plates Aand A', respectively. A power-
wheel 4°,in this case designed for rope trans-
mission, is fixed to the shaft B. Just inside
of the plates A and A’ hubs % and b7 are
firmly fixed to the shaft. Other hubs, b3and

b’ one at each end of the shaft, are prop-

erly fixed to the shaft by set-serews or other-
wise and are each provided with an annular
enlargement which extends to a greater di-
ameter and which surrounds the hubs 5% and
b*, respectively. A series of spokes ¢, ¢/, ¢?,
c’, ¢, ¢, cb ¢, and ¢® are serewed into the in-
ner hubs 6° and b7 and are supported by the

ring extension of the outer hubs b® and b7,

through which the spokes pass. I prefer to
make these spokes of thin light metal tubing;
but they may be made of other material. The
spokes in the respective hubs are joined by
vertical corresponding tubes ¢! at their re-
spective ends and again by other vertical
tubes ¢ at points midway between the said
ends and the inner hubs. |
The before-described hubs, radial spokes,
and vertical tubes or rods comprise the skele-
ton of my rotating motor-wheel. |
¢’ represents a wing, which may be made of
a continuous band of pliable fabric, such as
duck or canvas, which may be previously

in Figs. 12 and 13. |
in the same manner to a vertical rod c¢'.

| resistance 1t affords.

683,935

treated, if desirable, to render it more durd-

‘ble and not so changeable by atmospheric

conditions. This band of fabric should ex-
tend between the radial spokes, which are lo-
cated at each extremity of the wheel. When
it has been wound around the vertical tubes,
as plainly shown in Fig. 3, a series of wings
are thus produced. 'These wings are not ra-
dial from the center of the wheel; but, as
will be noticed, they are tangential from an
inner drum, which in this case is formed of
canvas where it passes around the interme-
diate vertical tubes or rods. |

The manner of constructing the wheel is a

desirable one, yet I'do not wish to be limited

strictly to the construction shown.

The wing ¢” may be made of suitable ma-
terial in a four-sided frame, as shown in Fig.
10. A series of overlapping slats or valves
¢l extend from one side to the other. The
slatsare hinged at their upper edges by means
of staples ¢'? or otherwise, as shown in detail
All of theslats are hinged

When the rod ¢¥ is elevated, all of the slats
¢! are brought to a horizontal position, in
‘which position only theiredges are presented
to the wind, and large openings through the
wing ¢’ are provided between the adjoining

| slats, and thereby the surface of the wing'is

reduced, and it is plainly evident that any
intermediate position will reduce the surface
proportionately. Inthe modifications shown
in Figs. 4 and 5 the wings ¢ are not like

those shown in either Figs. 3 or 10, but-are

simple flat plates. A stationary ring c! is
placed under the wheel within the path of
the vertical rods ¢'. The ring is adapted to
be lifted by means of a series of screw-wheels
¢, which are placed around and under the
said ring. The screw-wheels ¢ are connect-

ed together by means of a link belt or chain

¢!, so that when one of the serew-wheels are
turned they will all be correspondingly re-
volved and the annular ring will be equally
raised or lowered on all sides. It is evident
that when the ring ¢! is raised the rods
¢!, that rest thereon, are also raised and the
slats ¢, that are connected thereto,will be pro-
portionately separated, and spaces or open-
ings will be thereby provided through which

‘the wind will pass without much resistance,

and for this reason the wheel will be less
powerfully propelled. A pocket of a pecul-
1ar shape is thus provided between the adja-
cent wings. 'Thisconstruction admits of an-
other distinet function to the effect that when
said slats or valves are not raised by said
mechanism when under operation slats ¢!
act as valves to overcome any possible fan-

ning resistance on the back of the wings pro-

duced by the rapid motion of the wheel, so
that all the valves or slats ¢!! not under di-
rect pressure on their face-surface will there-
fore prevent any resisting pressure and au-
tomatically open the valves by reason of the
Turnbuckles ¢ are
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30

go

93

100

105

1IG

II5

120

125.

130




IO

20

30

35

40

45

50

55

60

“surface for the wheel e.
shaft F, which may be made of masonry, an

683,935

p1 owded between the adgja,eent spokes ef the |

wheel for strengthening them. The turn-
buckles are for the purpose of adjusting the
tension between the spokes.

The simple construction which I have just
described constitutes my rotary motor-wheel,
the source from which all of the power of my
device proceeds. It is simple, inexpensive,
light, and highly efficient and may be knocked
down fortransportation and easily assembled
on the ground where the wheel is to be erected.

My wheel is shown in Figs. 4 and 5. In
thiscaseaseriesof vertical sheet-metal plates
are jolned tangentially by rivets, secrews, or
the like to two rings d and d' and to two disks
@ and @. I have designated these vertical
plates which form the wing of the wheel ¢°.
A disk d*is fixed to the lower ring d and pro-
vides a floor, to which the plates ¢’ are firmly
attached, A power-wheel °, which may be
an integral part of the disk d or may be at-
tached to 1t, as shown, also earries a bearing-
A hollow statwnary

iron pipe, or by any cenvement means, 1s
capped on top by 4 metal platee’. This plate
contains a bearing-surface tapering toward
the center of the sheft A series of corre-
spondingly-tapered wheels ¢® are held in a
circular position by means of studs ¢, that
are fixed to a ring ¢*. The plate d? which is
a part of the revolving wheel, is provided
with bearing-surfaces for the wheel €%, which
rolls thereon The groove which is cut into
the disk ¢’ for the bea,lmﬂ'-—surtaees may be

filled with lubricating oil or grease, and by

that means the bearing may be automatically
lubricated. It will be noticed that the sides
of the groove extend above the studs &8 of the
wheels ¢*and that a.considerable quantity of
oll for that reason may be contained therein.
An enlargement of the shaft F below the
wheel is provided with bearing-surfaces &5,
or the bearing-surfaces ¢’ may be contained
on a ring which may be slipped over and at-
tached to the shaft K. The series of wheels
e are contained on studs ¢® between the rings
e’ and e® and roll around on the bearmg-sur-
faces ¢° and support the lower end of the
wheel on the bearing-surfaces promded on
the wheel d°.

In order to make the wheel as light as pos-
sible, Imay place bags properly inflated with

& buoyant oas in the upper compartment of

the drum or in any convenient manner at-
tach them to the wheel. I have designated

these bags g. Inlieu of bags the entire com- |

pertment In which they are shown, may be

sceribed.
In Figs. 10, 11, 12, and 138 1 have shown

several views of a device whereby the surface

of the wings ¢’, upon which the moving cur-

rents of air impinge, may be varied automat-
lcally or otherwise for the purpose of vary-
ing the speed or power of the wheel with a
given eurlent of air,

filled with a buoyant ,:,es for the purpose de-

The rods ¢'® are prdvided with gfoeved roil-

-ers or wheels on their Iower ends, whieh will

travel with less frietion than the end of the
rod upon the top surface of the ring.

The

a0

ring c'*is preferably rounded upcn its top sur-

tace, and the wheels are adapted to slightly

pro,}eet on either side in virtue of the annu- -

lar serew.

75

I have shown in FI'D" 2 a pump H and a
means by which it may be operated from the
shatft B. Tothe top end of this shaft a ecrank-

arm A isattached. A horizontal conneetmg-
rod 2’ has a ball-and-socket connection with
the said crank-arm and also with a bell-crank
h?.
to the vertical reciprocating shaft /3, and
that in turn is connected to or is an extension
from the piston of the pump H. When the

shaft B is revolved, the rod /' is vibrated,

8o

One of the bell-crank arms is attached

and by this means the bell-crank A2 is osecil-.

lated, which in turn imparts a reciprocating
motion to the piston-rod /i*. By this means
any device requiring a reciprocating inter-

QO

mittent motion may be operated. As before

stated,continuousrotary motion may betaken
from the power-wheel bo.
of transmission is shown in Fig. 4.

The operation of my ai r-current motor is as

direction of the air-currents. The arrows on

‘the wheel show the direction of rotation of
'The vane ¢ is pressed over in the

the wheel. _
position shown by the air impinging thereon.

It is in such a position that all of the air strik-
Ing its face-surface will be thereby projected

mto the wheel. If this vane were removed,
there would be a great loss of energy, for the
alr would strike the deflecting-plate against

A similar 111ethod |

95
follows: In Figs. 3 and 5 the arrows show the

100

105

which the vane a is pressing, and it would

thereby be projected from the wheel instead
of into it, as this plate is inclined away from
the wheel. The position of the vane o' will
depend upon the pressure on either side. The
air entering the pocket just in front of vane
a® will be more directly projected into the
wheel than it would be without the vane.
pocket provided in the wheel between the ad-
Jacent wings thereof is of such-a shape that

exert a pressure against the wheel tending to

‘increase its bearmn' friction on the side oppo-

site to that from Wthh the air-currents come.
This effect is neutralized by the tangential
position of the wing
having a tendency to press the wheel in the
opposite direction to that stated, whereby the
side bearing friction is practically eliminated.

I do not desgire to be limited to the exact
construction shown, as a very great latitude
of variation therefrom .may be made without

departing from the spirit and seope of my in-

vention.

Having described my invention, what I

claim as new, and desire to secure by Letters

‘Patent of the United States, 18—

1. Anair-current motor comprising a wheel,

la casing surrounding said wheel a series Of

, the pressure thereen |

TIIO

The .

115

the air that impinges on the wings ¢ does not™

120
125

130
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deflecting-plates regularly spaced in the said
casing and around the said wheel, and a se-
ries of vanes adapted to be automatically os-

cillated, alternating in position with the said

deflecting-plates, substantially as set forth.

2. Anair-current motorcomprising a wheel,
a casing surrounding said wheel, a series of
deflecting-plates in said casing, a series of

vanes adapted to be oscillated, alternating

in position with said deflecting-plates, and

"dampening devices for regulating the motion

of the said vanes, substantially as set forth.

3. In an air-current motor a casing, a ver-
tical wheel within said casing, a central
drum within said wheel, open only at its
lower end, a supporting stationary shaft ex-
tending into said drum, a bearing-plate upon
the top of the shaft, a bearing-plate within
said drum and a series of wheels adapted to

rotate between the two bearing-plates, sub-.

stantially as set forth.
4. In an air-current motor a casing, a ver-

tical wheel within said casing, a central
b .

drum within said wheel provided with an in-
ternal bearing-surface, a supporting, station-
ary shaft provided with bearing-surfaces upon
its upper end, extending into said drum, a
series of wheels between the said bearing-sur-
faces, a bearing-surface supported by said
shaft near the bottom of said wheel, a bear-
ing-surface fixed to the said wheel, and a
series of wheels between the two latter bear-
ing-surfaces, substantially as set forth.

5. In an air-current motor a vertical wheel,

683,935

a central drum, a series of wings projecting

tangentially and outwardly from a central
drum, each of said wings comprising an in-
dependent quadrilateral frame, a series of
overlapping slats hinged to each side of said
frame, a rod hinged to each of said slats and
extending below said frame, an annular sup-
port below said wheel and in the path of the
said rods, a means for raising the said annu-
lar support for lifting the said rods whereby

said slats are opened and maintained in this

position while the wheel is being revolved,
substantially as set forth. |
6. In an air-current motora vertical wheel,
a casing around said wheel, a series of de-
flecting-plates around said wheel within said
casing, a series of shifting vanes between

said deflecting-plates, a pivot near one edge

of said vane, and a counterweight near said

- pivot, substantially as set forth.

7. In an air-current motor a casing, a ver-
tical wheel within said ecasing, a central
drum within said wheel, open at its lower end,
a supporting stationary shaft extending into

said drum, and bearings on said shaft for

supporting said wheel, substantially as set
forth. | +
In testimony

ing witnesses, this 4th day of May, A. D. 1900.
- JOHN ADAM HENSEL.
Witnesses: | |
FOREE BAIN,
M. F. ALLEN.

whereof I have signed this
specification, in the presence of two subserib-
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