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70 all whom z,zﬁ mal CONCern:

Be it known that I, GEORGE THULBURN'

RIGUEL, a citizen of the United States, resid-

ing at Pla,mﬁeld in the county of Unionand

State of New Jersey, have invented anew and
useful Feathering Paddle-Wheel, of which the
following is &_Speeiﬁcation.

My invention consists in arranging the
vanes or paddles by a system of guides,

cranks, pins, or rollers, or both pins and roll-
ers, so that if entirely submerged in a flowing
medium a rotative action will oecur on three

sides of the wheel, tending to turn it in one
direction, the vanes on the other side of the
wheel being more or less parallel with the flow;.

or if paltly or entirely submerged in a me-
dium in a state of rest a

tened. The movements given to the vanesor
paddles are not entirely new, chains and gears
having been used or proposed to obtain ap-

proximately the same movements of the vanes

or paddles.
The advantages which I claim for my in-

vention are less liability to derangement and

case of movement of the vanes or paddles..
In the drawings, Figure 1 is an elevation
and Fig. 2 is a section. Il1g. 318 a view show-

ing the positions ¢f the vanes or paddles when

they are fastened atright angles to the cranks
and the positions of the guidesreversed.
4 is an elevation of a vane or paddle and
crank as used in Fig. 3.
view of the guides C° of Iig. 1, showing the
facing O and a method of adjustmentfor the
facings. Fig. 6 is a plan view of a wheel
where the width of the vanes exceeds the
length of the cranks. IFig.7 1s a section
through W X of Fig. 6 with a crank and vane
or paddle in elevation as used in Kig. 6.

Figs. 1 and 2 show the principles of my in-
vention quite fully, the other views being
modifications adapted to special uses.

In Fig. 1, A is a guide plate or support, on
which are formed or fastened the main guide
B andthe auxiliaryguides C’, C*, C3, M, M’ and
M? M’ and M? being the compounded ends of
M._ The axis of the main guide B 1s atJ. Ec-
centric to J is axis K, common to gunide-sup-
port A and the wheel. On the opposite side

of A there is formed or fastened a rack or

with the cranks.
lines are small circles to represent the cen-

lowing motion will
be given to the medium when “the shaft or
axis is rotated upon which the wheel 1s fas-

Fig..

Fig. 518 a sectional

gear D with axisat K. Gear H gearswithD

and is fastened to shaft I. It follows thatby '

turning shaft I from the wheel-house guide-
support A will revolve with the guides. The
sections K’ E® K3, &c., are sections of pins or
rollers, or both pins and rollers, which are se-

| eured to the ends of double cranks ¥. (Shown

in Figs. 2and 4.) Thesectionsare connected
with simple straight lines to enable the eye

to keep them in pairs and show the positions

of the vanes or paddles when fastened parallel
At the center of the straight

tral axis L, common to vane and crank. The

cranks are fastened to the vanes or paddles

and the action is as follows: At point X the
vane or paddle E* will be at a right angle
with the lines of resistance; but if whﬂe
passing point X the vane or paddle should
strike a solid substance at its outer edge the
pin or roller in the guide-course might lag

behind and cause the vane or paddle to offer

a decided resistance to the revolution of the
wheel, as the angle of the vane or paddle to
the hnes of resmtanee would be wrong. Guide
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C° 18 placed here to prevent such an oceur- |

rence of the vanes or paddles, and will be ad-
justed so as to slightly tip the cerank and
vane while passing point X, as shown by the
skeleton figure K%
hollowed at this point, as shown at point W
in FFig. 3, to allow for the tipping. After
passing pomt X the vane and crank will as-
sume the positions of K° E¢ E?, &ec., until it
arrives at guide C~.

be thrown inward by guide C* and the roller
will then take the position of HE® having

30

Guide M may beslightly

Here 1oller Ell, which
‘has assumed the positions of K’ E? &c., will

Q0

made one-half of a revolution a,bout axis L |

during one revolution of the wheel on axis IK.
If now shaft I be turned from the wheel-
house, the relation of the vanes to the lines
of resistance will be changed.

- In the case of a current Wzbtel wheel, if the
rotation of shaft I be discontinued mldway
between points W and X the vanes will be
nearly parallel with the flow and the wheel
will stop. If the rotation of shaft I be con-
tinued until point X occupies the position of
point W, the motion of the wheel will be re-
versed or will continue in the same direction
with a change of tide.
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In the case of a paddle-wheel shaft I n:iay l

be used to reverse the wheel instead of re-
versing the engine, as 1s usual.
tion of guide-support A thus forms a means
for regulating, stopping, or reversing the
wheel; butinstead of shaftland gearsHand D
cuide-support A may be moved by hydraulic
or other suitable arrangements. When used
as a paddle-wheel, guide plate or support A
may be fastened to the vessel, the reversing
being done with the engine and shaft I, gears
H and D omitted, as shown in Figs. 3 and 6.

‘Reference-letters O indicate sepamte re-
movable facings on the guides, which may be
adjusted in any suitable mauner, the facings
shown on C” and C? being adjusted by screws
P. The facings may be made of any mate-

‘rial suitable to the use for which the wheels

are used. Theoretically 1the facings are not
necessary for the movement of the vanes or
paddles, and in case of current water-wheels,
where the motion is slow and the guides con-
stantly lubricated, the guides may be made
without separate faelnn*s, as C’ and C?in Fig. 3.
‘Where the motion will be rapid, as in pad-

dle-wheels and propellers for air-boats, 1 be-

lieve the facings and adjustability will be a
necessity for practical and economic working.
In Kig. 3 the heavy dotted lines G represent
the vanes or paddles. 1believe thisarrange-
ment is better adapted to the purposes of a
paddle-wheel than the arrangement of Fig. 1,
as the water has a better chance for a rapid
passage through the wheel with the same
number of vanes or paddles as Fig. 1.

I'ig. 6 1s a plan view of a wheel where the

width of the vanes exceeds the length of
the cranks and which may be desirable in
windmills and air-propellers. Guide B 1is
shown with a facing O, and the guide 1s revo-
luble about its axis J, either by the friction
of the pins or rollers K, or it may be driven
from axis K. By this means the wear of the
pins or rollers
will also run smoother. The guide is pro-
vided with arms, and in case of small wheels
may be made quite light.

- Risaneccentric, which forms the axis upon
which B revolves and may be formed on sup-
port A, as shown, or in case of large wheels
may be made separate and fa,stened on A.

I am aware that the buckets in water and
paddle wheels have beenpivoted and in some
cases their positions have been regulated by
crank-arms in slots. In my 1mp1memeuts
there are two crank-pins to each bucket and
they are rotated upon their pivots a half-
revolution each revolution of the wheel upon
its axis, and the buckets are held firmly in
their various positions by-such crank-pins.

I claim as my invention—

1. The combination, with the shaft and
wheel, of buckets pivoted to the wheel and
having their edges equidistant at each side of
the pivots, a cross-arm connected with a pivot
of each bucket and two crank-pins near the
ends of such arm, and a cam-slot eccentric to

The revolu-

is greatly reduced and they |

479,528

the axis of the wheel, receiving the respective
crank-pins, such slot being open at one side
and provided with stationary auxiliary guides
for moving the respective crank-pins out of
and into such eccentric slot substantially as
specified.

2. The combination, Wlth the shaft and
wheel, of buckets pwoted to the wheel and
having their edges equidistant at each side
of the pivots, a eross-arm connected with a

pivotof each bucket and two crank-pins near
i -the ends of such arm, a cam-slot eccentric to
the axis of the wheel,receiving the respective

crank-pins, such slot being open at one side
and provided with stationary auxiliary guides
C’ C* for moving the respective crank-pins
out of and into such eccentric slot, and the
guiding-cam C°, substantially as specified.

3. The combination, with the shaft and
wheel, of buckets pivoted to the wheel and

having their edges equidistant at each side

of the pivots, a c¢ross-arm connected with the

pivot of each bucket and two crank-pins near

the ends of such arm, a cam-slot eccentrie to
the axis of the wheel, which slot receives the
respective crank-pins and 1s open at one side,
and stationary auxiliary guides having sepa-
rate removable faces for moving the respect-
1ve crank-pins as they pass out of and into the
eccentric slot, substantially as specified.

4. The combination, with the shaft and
wheel, of buckets pivoted to the wheel and
having their edges equidistant at each side
of the pivots, a cross-arm connected with the

| pivot of each bucket and two erank-pins near
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the ends of such arm, a cam-slot eccentric to

the axis of the wheel, which slot receives the
respective crank-pins and 18 open at one side,

‘stationary auxiliary guides having adjusting-
‘serews, and separate removable fa,ces for mov—

ing the respective crank-pins as they pass
(mt of and into the eccentric slot, substan-
tially as specified.

5. The combination, Wlth the shaft and
wheel, of buckets plvoted to the wheel and

having their edges equidistant at each side
-of the pivots, a cross-arm connected with a

pivot of each bucket and two crank-pins near
the ends of such arm, a plate surrounding
the wheel-shatt and having a cam-slot eccen-
fric to the axis of the wheel, and mechanism
for turning the plate and the parts carried
by it, the slot receiving the respective crank-
pins and being open at one side, and auxiliary
guides connected to the plate and moving the
respective crank-pins out of and into such
eccentric slot, substantially as specified.

6. The combination, with the shaft and
wheel, of buckets pivoted to the wheel and
having their edges equidistant at each side

of the pivots, a cross-arm connected with the
pivotof each bucket and two crank-pins near
the ends of such arm, a cam-slot eceentrie to
the axis of the wheel and having a remov-
able facing at one side of the slot, the slot
being open at one side, and auxiliary guides
crank-pins out of

for moving the respective
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and into the eccentric slot, substantially as | side of the eccentric cam-slot, substantially as

specified. S | set forth. S
7. The combination, with the shaft and _
wheel, of buckets pivoted to the wheel,crank-| GEORGE THULBURN' RIGUEL.
5 arms connected with the buckets, and a plate Witnesses:
having an eccentric cam-slot and a circular| GEORGE W. DEMEZER,

wheel, the periphery of which forms the inner H. O. HANCE.
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