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To all whom it may concern:

Be it known that I, JAMES AMERS Hicks,
a citizen of the United States, residing at
Atlanta, in the county of Fulton and State
of Georgia, have invented new and -useful
Improvements in Feathering-Blade Paddle-
Wheels, of WhiC—l‘l the following is a specifica-
tion. | | SR

My invention has relatien to newand use-
ful improvements in paddle-wheels for the
propulsion of water-craft, and more espe-
cially to ]i)zlddle'-wheels of that ‘character or

paddles or blades are con-
structed to feather or fold to assunte a pOsI-
tion of least résistance at such points of their
travel as ave not effective for the propulsion
of the vesssl, ~

Befors entering upon a statement of the
objects of my invention and a description of
1ts present mechanical embodiment I would
state that i iy experience I have noted that
i1t is & comunon fault among the majority of
feathering-blade puddle-wheels which have
come under my observationthat they cannot

be effectively revolved at 2 Hizh speed owine |
. . D =

to the troughing or channeling of the water
in the path of the wheel incident to the rapid
movement of the paddles, sothatan inereased

S[peed oi revolution beyond a certain point |

does not result in any increased speed of the
vessel.  This is due to the fact that in the
revolution of the wheel the blades at the
deepest point of submergenice travel at a
higher speed than those just entering the wa-
ter and form a trough or channel which pre-
vents sutlicient density of the water in the
path of the advance paddles to atford enough

resistance to said paddies to render their -

tial passage into the water effective to propel

the vessel.

It has also been demonstrated that under:
the existing structures when an ordinary
speed is being maintained a propelling force

i

is not obtained commensurate to the power .

eximnded to drive the wheel, and this difli-
culty 1s due to the fact that the paddles

which are just entering and leaving the wa-

ter travel at-less speed than those which ave
at the deepest point of submergence, result-
me in a :rﬂtﬂrtﬁng eflect upon the paddles
which are in position to most elfectively pro-
pel thoe- VHSH{‘-{, |
The purpose of my invention is therefore
Lo overeome the above-stated objections or

-horizonta

defects; and the primary object desired to

- be attained by the mechanical embodiment
of the invention to be deseribed hereinafter |

is to so construct the wheels and paddles as-
soclated therewith as to maintain for all of
the paddles submerged a mean horizontal ve-
locity which will be wiiform for all of the
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paddles from the time of entering the water .

to the time of leaving it.
A further object is to construct a feather-
blade paddle-wheel in which all of the pad-

dles have a positive propelling force at all

points of submergence. ,

The invention consists in providing in cor-
bination with a feathering - blade paddle-
wheel means to regulate the movements and
positions of the blades with relation to each
other, so that at all points of submergence
all of the ;l)a,ddles submerged will have a mean
velocity., S

I overcome the defects above stated and
accomplish the objects mentioned by the
structure to be more fully described herein-
after and the novelty of which will be par-
ticularly pointed out and distinetly claimed.

I have fully and clearly illustrated NI
vention in the accompanying drawines, to be
taken as part of this specification, and where-
In— . _ T
Figure 1-is a central transverse vertital
section through a paddle-wheel embodyving

my invention. Fig. 2 is a view in front cle-’

vation thereof, and Fig. 3 is » diagrammatic
view in elevation for the purpose of clearly
demonstrating the operation of the paddle-
blades in accomplishing the objects of the in-
vention. | .
~ Referring to the drawings, 1 1 designate
horizontally - disposed  sup yorting - beans
upon which the pzuldle-wlwel 1s mounted for
operation. These beams may be of any pre-
ferred construction and are rigidly secured at
the inner ends thereof to the stern of the ves-
sel, n space being left between said beams in
which the wheel 1s arranged and revolves.
Located upon each of the beams 1 1 is u
bearing 2, said bearings being arranged in
ulinement with each other and of any suit-
able construction.
ings 2 is u horizontally-disposed wheel-shaft
3, upon which the paddle-wheel is earried.
This wheel-shaft 3 is provided at each of its
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| ends with a erank 4, which is connected in -
L uny suitable manner to the engine or other
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source of power for driving said shaft and re- | ticelly - arranged curved continuous track,
volving the paddle-wheel. a - | one being preferably arranged at each end
Mounted upon the wheel-shaft 3 at the op- | of the wheel, disposed eccentricaliy to the
posite ends thereof and also at a point ap- | axis of the shalft 9 and ‘imddle—-wheel, the
¢ proximating its center are hubs or sleeves 5, | center of the guide being located abeve the 70
which are keyed to the shaft in order that | center of the wheel, and said guides being
‘they may rotate therewith. Carried by each | formed on their inner faces with a groove
of these hubs or sleeves and concentric there- | 16 to receive the rollers 14, and in which
with and with the shaft 3 is an annular plate | said blocks travel during the rotation of tine
to 6, upon which are secured a plurality of ra- | wheel. These guides at their upper part are
dial arms 7, the arms on each plate being ar- | formed on the arc of & circle and at its lower
ranged in longitudinal .alinement with the | portion is approximately an ellipse, the ellip-
arms carried by the other plates. At a point | tical portion being merged with the arc by an
adjacent their outer or free ends these arms | irregular curve to avoid abrupt curvafure.
rs are provided with horizontally-disposed bear- | The essential feature of this cam-guide re- 8¢
ings 8, and passing through said bearings ia | sides in that part of the guide formed as an
each alining set of arms is a shaft or rod 9, { ellipse which centrols the blade when sub-
_which is loosely mounted for free rotation in | merged: This elliptical portion is the part
said bearings during the revolution of the | of an ellipse described as follows, especial
20 wheel., S reference being had to Kig. 3 of the drawings. 3j
Rigidly secured to each of the shafts or | The foci are on & vertical iine passing through
rods 9 aré two paddles or blades 10 11, said | the center of the wheel-shait, one focns being
blades being arranged, respectively, in the | at a distance from the lowest point of the
spaces between the center and end plates on | wheel equal to twice the length ol the lgver-
25 tEe shaft 3, as shown in Fig. 2 of the draw- | arm, the other focus verticaily distani a 0
ings. The blades or paddles referred to, it | length which varies inversely wiin the mesn
will be observed, normally depend in & ver- | depth of submergence .of the paddis-blades,
tical plane and maintain this position during | the radii vectores shall in sum be equai to
the revolution of the wheel in order to afford | the above-stated focal distance increased by
30 the least resistance to the movement of the | twice the difference of distance hetween the ¢
wheel, except as hereinafter referred to, when | radius of the wheel and thelengthof the lever-
the blades are submerged.or are just entering | arm. o B
or leaving the water, under -which circum- | INustrating the above statement, with par-
stances they are made to successively assume | ticular reference to Fig. 3, I is the lowericcus
35 positions whereby they enter, pass through, | and ¥’ the upper focus, I I being the focal s
and leave the water with a mean horizontal ] distence.. M isthe lewest point of the wheel.
velocity common to all—that is, each blade | M N is the iéver-srig, and M R is the paddle

™ |
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at no matter what point of submersion will | width. F IV — 1-—mean submergence, the
travel a given distance in a horizontal direc- | latter being about .7 inch in an or@npary
40 tion in a constant lapse of time. The means | wheel “of this construction. ence It B = ro3

for giving the progressive movements above | 1 =1.4 4 and the radii, vectores cistance

mentioned to the paddle-blades will now be | from ¥’ and F to N=I, N 4 F N. -1t wit
described. . - | - {therefore be seen that as the paddles are

At the respective ends of the shafts 9 is | swung on their pivots by the lever-arms en-

45 rigidly secured an arm or lever 12, which is | gaging the elliptical portion of the cam- 1io
arranged in longitudinal alinement with-the { guide that the lever-arms will be swung such
vertical plane of the paddles carried by the | & distance that the mean peint of submerg-
shaft. These arms or levers are each pro- | ence of each paddle {the imean point being
vided at their outer ends with an outwardly- | midway between the surface of the water

50 projected lateral extension formed-to consti- | and the lower edge of the binde) will be so 113
tute a spindle 13, which has rotatably mount- | positicned theat said mean points of all
ed thereon a roller, which roller travels in a | dles will be equidistant from eavn oiber,
cam-guide during the rotation of the paddie- | as the mean points bravel the same distas
wheel. The relative movement of the wheel | in a horizonial direcfion in the same peoviod

53 to the guide through the rollers and levers 12 | of time it of course follows that il of the pad- 120
swing said levers to rotate the shafts 9 and | dles st their mean point of subniergence
move the paddles so that they are feathered | travel in a horizental inesithe sume velocity.
or made to assume & position of least resist- | In Fig. 3 1 have indicated by dotted iine &

ance when not in effective propelling posi- | the mean progressive movement of the -

6o tion. The peculiar construetion or form of | dies as M moves from_potnt to point the 123
this cam-guide is the means employsd for . revolation of the wheel, -
regulating the positions of the blades to give The paddle-whesi constructed as above de-
to them s mean horizontal velocity at all ; seribed will be found to effectively attam the
points of submersion.  As shown in the | ohjects in view and which can be run in shale
65 drawings, this cam-guide 15 compriges & ver- | low water ai n greater degree of apeed Lhan 30
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, Without any logg of

Cam engaoing gaid lever-arms, said ¢c 1 TR
power ineident to the troughing, splashing, Ing an elliptical portion the foci of whirh AEG
and lift of the water. | * 1 On & vertical line passing centraliv tirough

What I elaim jg—. | the wheel-shaft, one focus being distant from
5 1. The combinatjon with a Wheel, pivot- | the lowest point of the wheel twiee the length Z 5
~ ally-mounted blades carried thereby, each | of one of the lever-arms, the other focus he-
blade having a member connected thereto, Ing vertically distant o length VEIVING in-
4hd means engaging the members during the versely with the mean depth of subnie FIeTce
rotation of the whea] to move said members | of the paddle-blades, the radit vectores hew
Io Lo progressively swing said blades on their | ing in sum equal to the foey] distance in- 3¢
Pivots in such g anner that all of the blades creased by twice the difference 6f the distances |
submerged trave] gt the same mean velocity | between the radius of the wheel and the
at all pointg of gy mergence. tength of the lever-arm.
3. ,':Iphe combination of g whee], 1votally- In testimony whereof T have signed my
5 mounted blades carried thereby, g CVer-arm | name to this Specification in the presence of g
connected to each blade and means for actu- | two subscribing Withesses.
ating said arms to Swing the blades on their | AMES AMERS HICKS
Pivots so that gl] of the blades submerged '
travel at the same p
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