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Application filed December 21, 1895, Serial No. 572,869, (No model.)

To all whom it may concern: )

Beitknown thatI, Jostam E. SYMONS, a citi-
zen of the United States, and a resident of
Boise city,in the county of Ada and State of
Idaho, have invented a certain new and use-
ful Improvement in Water-Wheels, of which
the following is a specification.

My invention relates to that class of water-
wheels which receive their power from the
force of the current of a stream running un-
der them; and its object is, first, to provide
such wheels with a capacity for being so con-
fined in the stream as to transform power
therefrom,while being able to be conveniently
moved about as the changing channel or the
place of utilization of the power may make
expedient and at the same time rendering
them self-supporting in the water and there-
by doing away with the supporting-bearings
and the large amount of friction due to the
weight of the wheel. : :

Another object of my invention is to in-
crease the efficiency of these wheels by pro-
viding them with feathering-blades which
present their surfaces in desirable position in
the water and do not waste the power of the
wheel by forcing the water downward as they
enter the water or by lifting water as they
rise or by encountering an unnecessary resist-
ance of air as they rotate out of the water.

It consists of a drum of sufficient size to
float the wheel in the water, in connection
with a series of blades supported by arms ex-
tending from said drum, together with means
for anchoring the same at a desired point in
the stream. _

It also consists in propeller - blades, so
hinged as to lift’ substantially vertically out
of the water after having acted substantially
radially during the effective portion of the
revolution of the wheel. ,

It consists also in the combination of parts
for effecting the objects desired, as hereinaf-
ter specified, and definitely pointed out in the
claims.

In the drawings, Figure1is a plan of a de-
sirable form of my improved water-wheel an-
chored in a stream. Fig. 2is an end eleva-

tion of the same with the anchoring attach-
ments removed. Fig. 3isan end elevation of
a portion of this form of wheel, showing the
manner in which the blades are held and their

inclination determined. Fig.4isadetail view
of a portion of one of the propeller-blades and
its attachments; showing the manner in which
it is hinged and its free end supported in this
embodiment of my invention. Fig. 5 is an
end elevation of a portion of a wheel, show-
ing'a modified form of the latch for holding
the free end of the propeller-blade. Figs. 6
and 7 are enlarged detail views of the latch
shown in Fig. 5, Fig. 7 being a view taken at
right angles to Fig. 6 and showing a portion
of the propeller-blade. TFig. 8 is a view of
a propeller-blade with another form of lateh
for supporting its free end, and Fig. 9 is
an end view of the same. " Fig. 10 is an ele-
vation of a portion of a blade and attached
parts, showing still another form of support-
ing the free end of the blade, and Fig. 11 is
a detail view of the latch shown in Fig. 10.
Fig. 12is a front elevation of a portion of the

| drum of the wheel,the same being broken open

to afford a view of the interior.

Similar reference-letters designate similar
parts in each figuve.

A represents a drum made of suitable ma-
terial and water-tight or as near thereto as
practicable. Projecting from the heads of
this drum are journals b. If desired, these
journals may be formed on a shaft running
longitudinally of the drum and extending at
each end thereof, though I have shown them
in the drawings as gudgeons projecting from
the heads. These journals are surrounded
by boxes ¢ on the ends of bars d, extending
from boats or buoys D, which are anchored
in any desired manner. The boats are held
rigidly in relation to each other by the truss
E. Thus, although the anchors may be

rods d and d and the truss E always remain
rigid with relation to each other, and hence

55

6o

65

70

75

8o

85

go

‘changed and the boats shifted as desired, the -

the bearings ¢ will maintain their proper po-+

sition and not bind. Projecting from each:

end of the drum are a convenient number of
radial arms f. These are braced by rods ¢
and g', extending from one radial arm to the
next, and thus forming polygons at each end
of the wheel. These rods may be bolted to

the arms or secured in other snitable manner.

Rods & and 1’ extend longitudinally across
the wheel from each radial arm to the arm
opposite. Ontheserodsarehinged the blades
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i to %, preferably by means of a strap j, sc-
cured to the blade and having a sleeve sur-
rounding the rod 7 or i’ and prevented from
longitudinal shifting thereon by means of the
pins %, projecting from said rod on each side
of said sleeve. In the embodiment of my in-
vention which is shown in the drawings there
are two sets of blades cooOperating to form
practically one set when in operation. - I con-
sider this advantageous, as I thus secure a
wide blade without adding unnecessary
weight to maintain its stiffness and the feath-
ering action as the blades enter the water or
withdraw therefrom is more efficient and
more convenient. In very shallow water,
however, it might be convenient to use but
one blade, while, on the other hand, in very
deep water three or more blades might be
used to each pair of radial arms.

Figs. 1 to 4, inclusive, show what I consider
to be the preferable form of latch for support-
ing the free end of the propeller-blade. This
latch consists of aleverm, pivoted fo the rods
g or ¢’ and having one arm n, against which
the propeller-blade rests near its free edge,
and another and preferably longer arm n’,
which carries a weight of desirable form.
This weight is of such mass that when the
blades are in the positions marked ¢’ to &,
inclusive, it will support the free edge of the
propeller-blade and prevent it swinging in-
ward; but as the propeller-blade enters the
water the weight »n’ comes over the pivot: of
its lever, and hence exerts no force on the
propeller-blade, and the weight of the blade,
aided by the action of the water, causes it to
swing inward and lie radially, the weighted
lever revolving around upon its pivot as the
edge of the blade passes under it. DBy ad-
justing the mass of the weight and its posi-
tion with reference to the pivot of its lever
and by varying the inclination at which the
propeller-blade lies when out of operation
the blade can be caused to swing in radially
at whatever point is most desirable. The
blades willthusfeather intothe water and will
not be called upon to do unnecessary work
in shoving water downward, while they be-
come radial and aid in revolving the wheel,
as soon as their supporting-arms have come
into the most desirable position for this oper-
ation. In order that the angularity of the
blades may be varied to suit different condi-
tions, the rods ¢ and ¢’ may be provided with
two or more holes near each end, and addi-
tional (holes may be provided in the radial
arms whereby the position of the rods may
be changed as desired. Fig. 3 illustrates
such construction. Afterthepropeller-blades
have swung inward, so as to become radial,
the beveled innecr edge of the outer blade
lies against the rod I, while the inner edge
of the inner blade lies against a cleat pro-
vided for that purpose on the drum. The
blades remain in this position during the most
effective portion of the revolution, being held
there by the force of the current.. As the
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blades begin to rise toward the surface of the
water they begin to drop downward by their
weight and the weight of the water upon their
upper sides, and as they pass out of the water
they hang vertically (except as swung down-
streamward by the current) in the position
shown by the blades ¢ and ¢'® in the draw-
ings. Thus in lifting out of the water the
blades feather and do not raise an unneces-
sary load thereof. After they have risen
above the water their free edges swing in
against the arm 7 of the weighted lever, which
hanging loosely on its pivot has under the
action of gravity assumed the desirable posi-
tion. This is the position of the propeller-
blades shown at ¢'and %, and the blades con-
tinue in this position throughout substan-
tially half a revolution or until they are en-
tering the water again. It will thus be seen
that as the blades are entering the water they
do not waste energy in forcing the same
downward, that while they are under the ac-
tive force of the water they codperate to pre-
sent a substantially-unbroken surface, that
when they lift out of the water they hang
loosely therein and do not drag water with
them, and that while they are passing through
the air they are held open, whereby the re-
sistance of the air to the rotation of the wheel
is diminished.

A modified form of the latch for supporting
the free edges of the propeller-blades is shown
in Figs. 5, 6, and 7. In this formapin o, ex-
tending from the end of a blade ¢ (¢ repre-
senting abladeindiscriminately) restsagainst
a shoulder ¢ on a bell-crank p, one arm 7 of
which is quite long and on the end of which
isasmall paddle. The weight of the arm # is
not great and is insufficient to swing the bell-
crank lever out of engagement with the pin
o0, but when the paddle on the end of the arm
comes under the action of the water the arm
isswung inward and the pin o passes over the
shoulder g, the pressure of the blade against
the shoulder having been much redueced by
the blade having come into a nearly-vertieal
position. The blade thus assumes a radial
position. The remaining operations of the
wheel are as above desecribed.

Figs. 8 and 9 show another form of latch.
Herelevers are pivoted atoneend to the blade
itself and at the other end carry weights, while
atsome intermediate pointsthey restagainsta
rodf,extendingacrossthe wheel. The weights
are of such mass as to be able to counterbal-
ance and support the blades, and thisis their
operation while the blades are out of the water.
After a blade has entered the water the de-
sired distance the pivots of the weighted le-
vers come nearly under the center of gravity
of those levers and attached weights, and
thus opposelittle resistance to an inward pas-
sage of the blade, and the force of thecurrent
upon the blade causes the same to swing in-
ward and assume a substantially-radial posi-
tion. If these levers are supplied only at the

ends of the blade, being pivoted to rods u,
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projecting therefrom, they swing loosely and
hang down vertically while the blade is trav-
eling through the water. If they are pivoted

at some other points than at the ends of the"

blade, as shown at v, they lie upon the back
of the blade after it has swung in radially and
until it has assumed a vertical position, after
which they hang down vertically as before.
After the blades have risen out of the water
these weighted levers strike upon the rods ¢
and hold the blades in the open position de-
sired throughout the remainder of the revo-
lation. ~ :

Figs. 10 and 11 show still another modified
form of latch. Here a leverw is pivoted to a
pin z, projecting from the rod g or ¢, and has

its free end lying against a pin v, projecting |-

from the same rod. Against this leverwlies
a rod z, extending from the propeller-blade.
As the blade enters the water it is tipped up-
ward by the force thereof, and the lever w
swings downward under the action of grav-
ity. After the blade has entered the water a
greater distance the force of the current upon
its upper side forces the same inward, and
the rod z being now allowed to pass between
the pins « and y the blade assumes a radial
position. After the blade has risen from the
water its free edge swings inward and the od
% comes against the lever w, which under the

action of gravity has swung back against the

piny, and thereby closed the passage between
the pins @ and . The blades are thus held
in an open position until they again enter the
water,

Should water accidentally leak into the
drum, it may be pumped out in any suitable
manner. In some cases it may be deemed
advisable to provide means for causing the
drum to antomatically drain. Ihave shown a
device for this purpose consisting of a spiral
pipe S, having its entrance at a point on the
inner cylindrical surface of the drum and its
exit above the surface of the water, but such
constructionisnot myinvention and is hereby
disclaimed. '

Power may be conveyed from the wheel to
some point on the land in any desired man-
ner. Iconsiderarope-drive through asheave
Rononeofthegudgeons aconvenient method.
In case considerable power is required and
the stream is wide many of these wheels may
be anchored side by side and connected with
eachiother by tumbling-rods, thereby provid-
ing for any inaccuracy in presentation of their
axles or change thereof due to swells in the
current, &e. The power developed may thus
be transmitted to the end wheel and taken off
from it by a sheave with rope-drive or other-
wise, as desired.

The embodiment of my invention here
shown may be much varied and equivalents
may be substituted for many of the parts so
long as the essential method of operation is
maintained. I do not wish to be construed
as in any wise limiting myself to the specific

forms here shown further than the claims
themselves point out. ' ,

Having thus described my invention, what
I claim asnew, and desire to secure by Letters
Patent, is—

1. A water-wheel having feathering-blades
adapted to become radial by folding inward
and means for preventing them from so fold-
ing while they are out of the water, for the
purpose specified.

2. A vertical water-wheel supported by a
hollow drum and having feathering-blades
pivoted ator near theirouter edges and adapt-
ed to become radial, and means for prevent-
ing their becoming radial until they have en-
tered the water, for the purpose specified.

3. A water-wheel having around its axis a
drum whose water displacement is enough
greater than its own weight to support the
wheel with the portion above said drum out
of the water, in combination with a pair of
buoys rigidly banded together, a rod extend-
ing from each buoy and carrying a bearing
surrounding a journal extending from the
end of said drum, and means for holding the
buoys in desired position, for the purpose
specified. .

4. Ina water-wheel, in combination, a hori-
zontal axis, arms extending therefrom, blades
pivotally supported by said arms and held in
a position to enter the waterat approximately
aright angle to the surface thereof and adapt-
ed to become radial therein under the action
of the current, by having their edges which
are farthest from the pivots move toward the
axis, and remain radial during a substantial
portion of their working operation, pivoted
levers serving to maintain the bladesin apo-
sition substantially at right angles to the wa-
ter as they enter the same for the purpose
specified. _ .

5. A vertical water-wheel supported by a
drum around its axis, said drum having water
displacement enough greater than its own
weight to support the wheel with the portion
above said drum out of the water, there being
arms extending from said drum, blades car-
ried by said arms, means for holding said
blades in a position approximately perpen-
dicular to the surface of the water as fthey are
entering the same and allowing them under
the action of the current to move freely and
approximately with the current and thereby
become radial and so remain during a sub-
stantial portion of their operation, whereby
said wheel may support itself and be approxi-
mately half submerged and yet the blades al-
ways cub the water in entering the same and
not oppose a horizontal plane thereto and as-
sume their working positions without excess-
ive loss of energy by being forced across the

current of the water, for the purpose speci-

fied. ’

6. In a water-wheel, a horizontal axis, arms
extending radially therefrom, blades pivot-
ally connected to said arms, said blades hav-
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ing those edges which are uppermost as they
enter the water free and adapted to move to-
ward the axis as the blades become radial, in
combination with means for holding said
blades at an angle to the arms when entering
the water but allowing them to swing freely
on their pivots after they have become sub-
merged therein, whereby said blades may en-
counter little resistance in entering the water
and may assume radial positions, by having
their said free edges-swing nearer the axis of
the wheel and approximately with the cur-
rent, at an indeterminate point dependent
upon the action of the current and gravity,
for the purpose specified.

7. In a water-wheel, a blade pivoted at or
near one edge, in combination with a lever
supported on a pivot a constant distance from
the pivot of the blade and supporting the free
edge of the blade when it is out of water and
so counterbalanced as to leave it unsupported
as the blade is entering or shortly after it has
entered the water, for the purpose specified.

8. In a water-wheel, a pivotally-supported
blade, in combination with a pivoted lever
counterbalanced to support the free edge of
the blade, the line of direction connecting the
center of gravity and pivot of said lever be-

ing at an acute angle to the line of direction
connecting the center of gravity and pivot of
said blade whereby said lever will support
said blade when either is substantially hori-
zontal but in the rotation of the wheel will
turn over and release said blade, before the
center of gravity of said blade has come over
the pivot thereof, for the purpose specified,

9. In a water-wheel, a pivotally-supported
blade, in combination with a lever pivoted to
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said wheel at a point behind the blade whose

distance from the pivot of the blade is greater
than the width of the blade, said lever en-
gaging on one side of its pivot with the free
edge of the blade and carrying a weight on
the opposite side of its pivot whereby the free
edge of the blade is supported by the lever
when the lever is approximately above the
horizontal plane which passes through the
axis of the wheel and whereby the free edge
is released and allowed to swing past the le-
ver by the lever’s turning over when it reaches
a position below said plane, for the purpose

specified.
JOSIAH . SYMONS.
Witnesses:
ALEXANDER P. WILSON,
HARRY K. KAGLESON.
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