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JAMES BURSON, OF YATES, ILLINOIS.

Letters Patent No. '78,-574, dated. June 2, 1868; .eﬂtedetedﬂ[ey' 23, __1868; .

IMPROVED PADDLE-WHEEL, |

‘ﬂilge Seliedurle refereey fo fin_‘ fhese Hetters % et i wking e;trt of 1he same.

'-TO ALL WHOM IT MAY CON CERN

"Be it known that I, JAMES Burson, of Yates city, in the county of Knex, and State of Illinois, have
invented a certain new and useful Improvement on Feathering-Wheels applicable as P&ddle-Wheels, and to -
other purposes, of which the fellewmg 13 a full, elear, and exact desenptmn 1efe1 ence bemfr had to the a,CCcom-
| panymn’ drawing, forming part of this specification, and in which— | |

Figure 1 represents a section of a feathering-wheel, taken transversely through the main or eenure shaft,
with its guiding-rails or tracks constructed accor dmg to my improvement, and |

F:gure 2 an end view of the same at right angles to fig. 1.

Like letters indicdte like perts in hoth ﬁgul es.

My invention, which will here be illistrated as apphed to paddle-wheels, for whleh use it may either be werked |
submerged or-as ordinary peddle -wheels are operated, is also applicable to water or tidal-wheels, the same prin-
ciple’of action or construction being observed whether the fluid act upon the Wheel or the latter upon the former,
it only being necessary, in order to adept the device to either or any of these uses, to modify or alter certain _
details, whleh come within the province of the eng1nee1 or those skilled in constructing meehemsm of the
deseription ref'e1 red to. |

The nature of my invention consists in a novel mode or arrangement of means for feathering the blades ot
buckets of the wheel, by, firstly, a novel. eembmemen, with the bucket or blede-shefﬁs, of guide-rod holding-
plates or carriers, arranged outside the arms of the wheel, for -operation in connection with fixed ways, and
whereby the support to the buckets may be duplicated at pleasure;. and said invention further consists in Yy
combination of four guide-rods to either bucket, with separate tracks, fer securing a strong and eteady feather-
~ ing action of the buckets in the rotation of the wheel. - ,
' Referring to the accompanying drawing, which may be supposed to represent a vertical paddle-wheel
‘arrangement, _A. indicates portion of the wheel-house frame, B the smain of centre shaft of. the wheel, and C
the arms .of the latter, duplicated on ~opposite su:lee of the wheel, and varying in number eeeerdmg to- the
number of buckets. | o |

G are the buckets,hung by journals, a, in the arms C,. pleferably at the outer ends of the latter, said
_jeurnale being allowed t6 turn freely in their. bearings, F being the shafts on which the journals are formed.
On one, of, it may be, both ends of these bucket-shafts, are secured guide-rod heldlnﬂ-pletes, h, or carriers. -
These-plates or carriers are for the purpose of supporting guide-rods D and E, which, in connection with appro-
priate railsor tracks, give the requisite feathering action’ to the buckets. I prefel to make these plates %, which
‘constitute the carriers, vertical and paraliel to each other, either pair, and as thin as consistent with: ﬂtlength
in order that they may pass through the water with but little displacement of the latter. .Such carriers may
be strengthened or braced. by thimbles on the guide-rods E, between the plates %, and by a strip or plate cor-
responding to a section or end-extension of the bueket-ble.de, and-lying in line with the guide-rods D. Both |
sets of guide-rods, D and E, may be secured to the plates or carriers %, say, by acollar resting on the outet
plate and nut, holding each red on the inner side of the carriers. The bucket-shafts F are represented as passing
cenirally through the carriers formed by the plates %, and should be squared af their fit therethrough, with
ghoulders on the inside and nuts on their exterior ends, and be made to support grooved arms, into which sharp-
- ened wooden blades or buckets, G, faced or edged by metallic caps, are inserted and secured by rivets.  The
- guide-rods D and E, it will be'seen, are placed outside of the arms C, whereby the feathering motion of the
buckets, by means of suitable rails o tracks, is secured; also, such mode of hanging the buckets, and providing
‘them, on their respective guide-rod carriers, with outeide guide-rods, admits of théir strength being increased
by o similar arrangement or connection with other arms; C, parallel, at a suitable distance apart, to the first set.

To the side of the vessel or wheel-house there are eeeured two sets of ways or tracks, formed by rails, which,
in connection with the two pairs of guidesrods, I and E, to each bueket, serve to feather or turn the buckets.
One of these rails or tracks, L, is arranged to conform to the lower travel of the buckets, under and outside
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the exterior- guide-rod E, in the rotation of the whee] 1ts ourvatures bemg determined by revolvlng the wheel,
and at the same time maintaining ‘the buzcket or blade in the required posmon. Another and nearest interior.
track, U, is'situated immediately outside of the inner guide-pin, E, of each bucket, during the lower range or
traverse of the wheel, the shape -and position of such track being regulated as directed, for laying the exterior
track, L. - Within. these tracks, U'and L, are tracks N and W, formmg what may be termed two curved wedges,;
the track N being concentric with L, and the track W with the interior one, U.

For the guidance of the rods D of the buckets, to secure to the latter. a feathering actwn, as well during
theu' upper as lower travel, a track, J,is arranged over or outsule of the rods D, and a.nother slmilarly-dlsposed
interior track, K, fitted for the inside gmdfmce of said'rods.. These tracks, it is preferred, should extend-
throughout .the whole of the upper range or travel of ‘the rods in the revolution of the wheel, and for almost
the upper half of such circular travel, or nearly: 50, these tracks may bé concentric, or. thereabuuts, with the
wheel, say from ¢ to g; but from these latter points, the outer one, J, of these tracks, in its dip or extension -
downwards, spreads or inclines-dutwards, while the inner one, K, of such tracks, from the same points in its
- downward, extension, inclines or is contracted inwards. Within the spaces formed by the downward extension,
a8 specified, of these tracks J and K, are Wways or tr acks, Y M, the one-of which is concentric with the track J,
and the other with the track K, o

The tracks J K Y M are alranged to lieina dlﬂ'crent vertical plane to that of the tracks LN U W ufi-
ciently far apart as-to enable the guide-rods D, that may be comparatwely short; to pass over or clear the latter .
tracks during the rotary mwement of the wheel while the gulde 1ods 0 may be longer, to pro_]ect into their
-~ respective ways. |

As the wheel wmtes, the gulde-rods D, passing through the space between the tracks JK, the rear of such
guide-rads to each bucket, in their commencement of the lower travel, directs the forward one into between the
tracks J Y, and this latter one, in its turn, directs the rear of such rods into between the tracks K M. The
movement of the guidé-rods D in between these several rails, ways, or tracks, inclines the guide-rods E to enter
‘between their respective tracks, I N U W, the run or shape of which, as of .the other set of tracks, JKY M,
_causes the bucket, in its lower travel, to assume a vertical position, said buckets, in or when crossing the highest
point of travel, having a horizontal position. On or after crossing a lower point or portion, X, the travel of
the two guide-rods E to either bucket is reversed, the one rod passing from between the outer tracks, LN, on
the one side of a perpendicular line intérseeting X, into between the inner tracks, U W, and the other of such
* rods afterwards leaving the tracks U W, on one side, to enter between the tracks I N on'the other or advanco
side of such perpendiculm. The guide-rods D, too, reverse ‘their positions, the ‘on¢ of such rods.to either
bucket, during one portion of the revolution of the wheel, being in advance and afterwards in the rear, the one
entering between the tracks K-M on the one side of the wheel’s axis, and leaving by the tracks JY on the other,
‘@ reverse position or course taking place for the other of such guide-rods. i
| By, this construction and arrangement ofe tracks and- gmde-rods, though more or less foreshortemug or
'chmnrre of tl}u tracks or certain of them, or different dlsp031t1on of the gmde-rods, may be made, without alter-
ing the invention, a perfect feathering action is. secured for the buckets in a simple ahd comparatively frictions
- less Manner, with a solid or steady hold of them at certain portlons of their travel, wherc resistance or shock
s felt, by means of the carriers in gear not crn]}r at oppos;lte but at mtermedmte or cross-poml:s with the sev
eral tracks. . | | |

One importans feature in this mventlon, and whwh 18 or may be 1rrespect1ve of the number of gmde-rods,'
is the position of the carriers 2, outslde the arms C of the wheel, that enables the buckets to be strengthened
or gnided any number of times by a repet1t10n of the carriers, as specified. |
* What I claim as my invention; and desire to secure by Letters Patent, ig—= . _
1. The plates or carriers %, for holding the guide-rods D K in four angular posxl:wns, in combination with
the ways L N U W and J K Y M, all arranged and operating ‘substantially as shown and described. |

2. I claim the combination of four guide-rods o either bucket, with separate riils or tracks to either poir
of said rods, for ‘operation together, substantially as and for the purpose or purposes herein set forth.
' - - : ~ JAMES BURSON.

'Witn‘esses: ' |
A, Le CrLEre,
J. W. CoomBs.
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