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To all whom it may concern:

- Be 1t known that I, HENRI AVET, retired
general, of 17 Corso Vinzalio, Turin, Italy,
have invented new or improved rotary appa-
ratus with feathering vanes or blades to be
employed forobtaining motive power, propel-
ling vessels, measuring the flow of fluid, or
other similar purposes, of which the follow-
ing 18 a specification.

My invention relates to an apparatus con-
structed in the form of a wheel carrying vanes
or bladeswhich are caused bya suitable com-
bination of mechanism to rotate on theirown
axes as they are carried aronnd the central
axis of the wheel, the relation between the
rotary motion of the vanes or blades on their

- own axes and the motion by which they re-
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| 111-:»'&5j is a vane capable of rotation on an axis |
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volve around the common center being regu-
lIated and controlled according to the prin-
ciples hereinafter described with reference
to the accompanying drawings.

- Kigure 1 is a diagram showing the relative

“positions of the axis of the vane to the cen-
Figs. 2 and 5%3are diagrams show-

tral axis.
ing various positions which ‘the vane may
take during each revolution. Figs. 3, 4, and
b are diagrams showing the relative positions
of the different vanes. Fig. 6 is a vertical
section, and Fig. 7 a plan of the mechanism
for 1ota,ting the vanes.

(see Fig. 1 of the accompanying draw-

or shaft o, carried by supports s s. These
supports are secured to a central rotating
shaft A A, and in certain cases the planetary
shaft ¢ ¢ may be supported at one end only
on the same side of the vane, so that the lat-
ter 1s left quite free, at the same time insur-
ing sufficient support to the shaft ¢. When

the central shaft A rotates, the vane p p’ re-
volves

around the shaft as a center, and
through the action of mechanism (hereinafter
described) acting on the shaft a ¢ is obliged
at the same time to rotate on its own axis in
such a manner as to take successively-in-
clined positions, as shown in Fig. 2—that is,
to say, 1t stands tangentially to the circle of

rotation when at a point a, Fig. 2, and in all.

the other positionsa prolongation of its plane
‘surface invariably passes through this same

point a, Fig. 2.

| eral—say, for example, four, as in Fig. 3—

when one of these vanes stands at a tangent,
as at the point «a, then the other three assume

the positions b ¢ d, and on rotation each one

in its turn occupies the tangential position
represented at a.

When a current of water,
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for example, acts on the vanes or blades thus

arranged in the direction shown by the arrow
k. Fig. 3, 1ts action on each and every blade
in all of their successive positions is.favor-

able to or tends to produce a rotating move-

ment around the center A in the direction d
¢ b, except at the moment when they pass

and stand-at a tangent to the circle of ro-

tation at the point ¢. Now if this position

| be changed so that it may be at ¢, for exam-

ple, Fig. 4, instead of at «, (this change. be-

ing readily produced by the mechanism here-
inafter described,) the rotation about the cen--
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ter A, instead of being in the direction d ¢ b,

will now be in the reverse direction d a b.

The action takes place in an analogous man-

ner when one or more of such wheels, actu-
ated by a motor driving the central shaft A,

are employed as plopellels and by chaugmo
the point where the propeller-blades stand
tangentiaily the direction of the propulsion
produced can be changed i1n a horizontal
plane 1f the wheels rotate in a horizontal
plane, or in a vertical plane if rotating in a
vertical plane, for example.

The operation of changing the d11ect1011
can be easllyeffected w1thout interrupting or
modifying the action of the motor.
first case (horizontal plane) the motion can
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In the.

be changed to the right or to left or back-

ward, for example. Inthe second case (verti-
cal plane) the motion can be produced in a

Q0

horizontal direction as well as an ascending:

or descending motion. A propelling or steer-

ing action to the right or left can also be ob-
talned by causing the two wheels, when a pair
of wheels is employed to act in opposu;e di-
rections relatively to one another. ..
fhemy of the mechanism.—If the vane p
- p’, Fig. 9, were carried round the cirele of
rotation without any independent motion on
its own axis it would. return to the point «

after having described in space one revolu-

tion on 1tself If during the movement of

rotation about the centel A the vane were.
If 1n5tea,d of a smfrle vaue there are sev— | continually moved ba,cl—';wa,ld on its own ax1s .

[ |::: .........
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through an angle O, Fig. 54, equal to half the
angle B’ COrY ec*,pondmﬂ' to'the arc of a circle
a b which it has traversed, it will only make
half of a complete revolution on its own axis
by the time it has traveled once round the
center A, and in all positions the vane will
be in planes passing through the point ¢, and
on returning to this point it will again stand
at a tangent, but with its edge »” in front in-
stead of the edge p.

Mechanism.—The mechanism forobtaining
this result is illustrated in vertical section in
Ifig. 6 and in plan in Ifig. 7 of the accompa-
nying drawings.

R and R’ are two toothed or spur wheels
connected by a sleeve or tube m,the internal
diameter of which is a trifle longer than that
of the central shaft A. This sleeve does not
touch the shaft, except at its extremities,
which project beyond the wheels and are of
conical shape. Thetubeisconsequentlyable
to turn upon the shaft with very little frie-
tion. In like manner theshaftcan turn with
little friction in the said tube or sleeve m.

C is a toothed or spur wheel of a diameter
double that of the wheel R’ and provided
with exactly twice as many teeth as that
wheel.

B is an intermediate toothed wheel or pin-
ion; or may be a toothed cylinder movable on
its axis, being similar to the pinion-wire or
toothed cylinders commonly employed by
clock-makers. This wheel is simply an inter-

mediary, and its diameter is immaterial, pro- |

vided that its teeth gear proper 1y with the
spur-wheels.

The wheels B and C are connected by their
spindles to the support or plate S, carrying
the vanes or blades. During the rotary mo-
tion (the wheel R’ being maintained sta-
tionary by mechanism acting on the wheel R)
the pinion B travels round the wheel R’ in
the direction of the rotation of the central
shaft A and causes the wheel C to move in
the opposite direction with an angular speed
equal to one-half of that of the said shaft or
support of the vanes.

The wheel C is connected to an eccentric
or crank K. The upper end of each vane
shaft or spindle ¢ is provided with an exactly
similar ecrank. These cranks are soadjusted
that the crank on one vane—namely, the
left-hand vane in the drawings—i1s in a line
with the plane of the vane; but the next or
second crank stands at an angle of forty-five
degrees to the vane, the third at ninety de-
orees, and the fourth at one hundred and
thirty-five degrees. 'The five cranks all ro-
tate in the same direction, the crank-pins
being caused to work in five corresponding
holes in a movable frame M, the said holes
being bored to coincide exactly with theaxis
of the wheel C and of the four vanes which
are thus caused to turn backward on their
own axes (at the point which they occupy in
the circle of rotation) through an angle equal

to half the angle through which they would.
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have moved in traveling from the point at
which they stand at a tanwent to the cirele of
rotation 1f they had no motlon about their
own axes, and the crank on the wheel C
being rigidly connected to the four cranks E
on the vanes the latter are invariably placed
at the required vane. 7The wheel R’ being
maintained stationary by parts acting on the
wheel R, the point at which all the vanes 1n

turn are caused to stand tangentially to the

circle of rotation remains in one position.

| This position may, however, be changed at

will and shifted in either direction by rotat-
ing the wheel R, and thereby rotating the
wheel R/.

The diameter of the wheel Ris 1mmater1a1 ;.

but the number of its teeth should be a factor
or a multiple of those of the wheel R’ in order
to obtain with certainty the displacements re-
quired by acting on the wheel R. The said
displacements may be conveniently indicated
by a needle or pointer showing on a dial the
point at which the vanes stand at a tangent

and indicating the displacement of the sald

point.

The wheel R may be moved by means of

another toothed wheel or pinion, or, as in the

arrangement illustrated, by means of an end-
which can:

less serew or worm v on a shaft 7,
be rotated by means of a crank sorany other
suitable arrangement of mechanism.

When an apparatus operating as herein-
before described is employed as an aerial
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motor, the wheel R 18 removed and in 1its

place a vane is attached to the cylinder or
sleeve m, which acts on the wheel R’ in the
direction of the wind, so that the vanes or
bladesalwayspresentthemselvestangentially
in thisdirection. Theshaft may eitherrotate
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with the vanes or may be fixed, the vanes

with their supports rotating upon 1t.

In applying this appmatus as a propeller
for ships and the like, with the wheels acting
vertically, the mechanism is inclosed in a
cylinder, the base of which forms a support
for the shafts of the blades. This c¢ylinder
is placed in the side of the vessel, so as notto
offer any resistance to its progress and to ad-

‘mit of rotating with the blades upon the

small eylinder or sleeve m, and consequently
on the shatt A.  This shaft and that part of
the cylinder which carries the wheel R alone
require to pass into the interior of the vessel,
where the shaft receives the movement nec-

‘essary for its action, and where the wheel R

or its equivalent is shifted according to the
changes to be produced in the pr opelllng ac-
tion of the blades.

The construction of the parts of the appa-
ratus illustrated in IFigs. 6 and 7 of the ac-
companying drawings is merely given as an
example in order to expl&m the p11n01ples of
the construction and action of a working ap-
paratus according to my invention in such a
manner as to enable the said invention to be
performed.

The forms, dimensions, mate- .
rials, and arrangement of the details must
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evidently be modified according to the pur- { frame, vanes or blades rdtating on axes Car- |
ried by the supporting-frame and parallel to 35

poses to which the apparatus is applied.

Itis evident that apparatus constructed and
operating as hereinbefore described is capa-
ble of being employed with great advantage
in a variety of applications in which mechan-
ical effect is required to be produced by the

-action of fluids in motion, or in which me-

chanical action is required to be exerted on a
fluid, for example, the apparatus being in
either case either partly or completely sub-
merged in the fluid. -

Employed as an hydraulic motor or water-
wheel, the apparatus presents the valuable ad-

vantage of admitting of being construected so |
as to be conveniently transported from place |

to place. In the form of a propeller it ad-
mits of being worked so as to acteither hori-
zontally or vertically. In shallow waters it is
capable when working horizontally of being
employed with good effect in from twenty to
thirty centimeters, or about one foot of water.

The apparatus may also be employed for |

aerial navigation, or for aiding vessels to get
in or out of harbors, or as a meter for meas-

|

uring the flow of currents of water, or the |

speed of vessels, or as a blowing or ventilat-
ing apparatus, for example,

Having now particularly described and as-
certained the nature of my said invention,
and in what manner the same is to be per-
formed, I declare that what I claim is—

1. An apparatus comprising a supporting-

and revolving around a central axis, cranks
attached to the axes of the vanes, a frame en-
gaging the crank-pins, mechanism for actu-
ating this latter frame,whereby the blades
are rotated, and means for changing the po-
sition of the frame in relation to the central
ax1s, as and for the purposes set forth.

2. An apparatus consistingof asupporting-
frame rotating on a central axis, blades whose
axes are carried by the said frame and are
parallel to the central axis, eranks attached
to the axes of the vanes, another crank, a
stationary cog gearing with this latter crank,
and aframe engaging all the cranks, substan-
tlally as described.

3. An apparatusconsisting of a supporting-
frame rotatingon a central axis, blades whose

axes are carried by the frame, spur-wheelsR’

and C, and intermediate pinion B to rotate

the axes of the blades, the cog R’ normally

remaining stationary, but capable of adjust-
ment, whereby the relative positions of the

blades to the central axis may be regulated.

In testimony whereof I have signed my
name to this specification in the
two subscribing witnesses.

HENRI AVET.
Witnesses:
ALESSANDRO MAURO,
GIOVANNI ANTONIO VANOTOGUA.
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