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To all whom it may concerm:
"Be it known that we, JoaN C. THAYER and
JOSEPH PHELAN, citizens of the United States
~of America, remdmg at New York city, in the
5 county of New York and State of New York,

haveinvented certain new and useful Improve |

ments in Paddle-Wheels, of which the follow-

_ing is a specification, reference belng ‘had
therein to the accompanying drawings.

1o -Ourinventionrelatestoimprovementsinthe

class of paddle-wheels for steamboats termed

‘‘ feathering’’ wheels; and it has for its objects,

first, to pr0v1de the Wheel with buckets so con-

structed and rigidly secured in the frame-work

| 1'5 insuch manner that they will accurately feather

on entering the water, exert full propelling-
pOWwWer so long as they occupy a vertical posi-
tion therein; commence cutting or feathering
outof the water immediately after passing over

»o the center or out of a vertical position, and
empty on leaving the water, discharging di-

~ rectly into the succeeding bucket whereby
very nearly the whole amount of force required

 to drive the wheel is that exerted In carrying

2 5 the buckets over the center.

~ Another object of our invention is to con-
struet the buckets in the arc of a circle, and so |
- position themin thé wheel that they will gradu-
~ ally inecline inward from front to rear, where-

30 by should a bucket meet an obstructlon—-—such

as floating ice—its" 1eadmg corners only will [

take the shocL o
~ Another object of our 1uventlen is to pre-
vent liability of the wheel expmdmﬂ or col-

3 g lapsing under great pressure, which object we .
accomplish by means of trusses so d1sposed in

‘the frame-work as to 110*1d15r support the rings
and arms and to serve as a lock for the rear
ends of the buckets. |

Another object of our invention is to pro-
vide the buckets with automatically-acting re-
versing-bladés on their outer sides, for the pur-
pose of oiving increased pr()pelhng surface to
the wheel when revolving in a backward di-

40

45 rection.

Another object of our 11:1venblon is to plo

- vide the wheel with a number of external and

internal ice - cutters, Whereby such floating
cakes of ice as' may come into contact with 113

50.Wwill be broken into Sueh fragments as to bein-

spective of the face of bhe wheel.

|
l

| capable of injuring the wheel or wheel- hOHbB |

or of clogging the wheel.

Qur invention consists in certain detalls of
construction and combinations of parts, which
will first be described in connection with the 55
accompanying drawings, and then clearly
pombed out 1n the claims.

In the drawings, Figure 1is asideelevation
of our improved paddle-wheel, the reversing-
blades being omitted. Fig.2 is a view in per-
Flg 318 a
detail perspectwe view of a porfion of the
wheel. Fig. 4 is a side elevation of oneof the
plates from which the buckets are formed.
 Referring to the drawings; A representsthe 65
shaft; B, the hub, of ordinary construction; C,
the rlngs of Whl(}h there are threesets; and_ D
the arms. The arms are firmly bolted orriv-
eted to the hub, and the rings are bolbed or
riveted to the arms, as usual. 70
- The buckets I are each constructed of two
seocmental metal plates, e, the front ends of
which are cut on a rearward slant from the
outer to the inner edge, (from the top to the
bottom, as the plate i1s represented in Kig. 4,) 75
while their rear ends are cut on a still greater
slant in the same direction. These plates are
bowed from the point 1 to the point 2, leaving
the portions 3 and 4 flat, toserve as ﬂanges by
which to secure the plates to a keel-post, F,
and to the inner sides of the side and middle
rings, the front ends of the plates abutting
squarely against the arms D and vhe rear ends
aligning with the keel-post. Now, asthe front;
end of the bucket slants rearward and as it 85
abuts squarely against the arms, which radiate
from the hub, 1t follows that the inner portion
of the rear end of each bucket extends inward

80

out of a true circle and beyond the next suc-
ceeding arm, and theretore into the mouth of gc

the next bucket following, as clearly shown in
Fig. 1. As the inner portion of the bucket
thus drops inward from front to rear ont of a
true circle, the outer portion of the bucket
likewise drops inward from front to rear, gs
whereby should the bucket come into contact
with an obstruction the shock will: be borne
.Solely on its front end.

G represents a series of metal braces or
trusses riveted to the inner sides of the rings 100




edges of which are also beveled to COI‘I'eSpO]Jd
with the bevel on piece H. 1t 1s evident,
however, that we might forin effective cutters
by simply sharpening the leading edges of the
buckets, in which case, of course, none of the
arms need extend beyond the periphery of the
outer rings.

I represents a reversing-blade, hinged at its
rear end to the outer side of each bucket at a
point just within the water-line of the bucket,
as at 4, the forward end of the blade bemg
flared outward to form a wmg, w, the said
wing being recessed, as at ', so that it may
pass over the rings and be supported thereby.
It will thus be seen that the blade closes the
open space between the rings, and that the
blade and side of the bucket form an -addi-
tional bucket as the wheel revolves backward.

Although we have arranged. the buckets in
pairs side by side, it is evident we may use
but a single series without departing in the
least from the spirit of our invention,

The operation of our wheel 15 as follows:
We will suppose that it is revolving in a for-
ward direction, as indicated by the arrow.on
Fig. 1. Now, on reference to that figure, it
will be seen that the lowest front corners of the
bucket first strike the water, and that the
bucket continues to descend edgewise and fill
until it assumes a position vertical to the shaft,
in which position it offers the greatest resist-

of two segmental plates and 2 keel posb the
said plates being secured to the rings and
bowed inward to the keel-post at the rear, to
which they are secured, and which in turn
is secured to the brace.

4. In a paddle-wheel, the combination, with
the rings and a brace or truss secured trans
versely between them, of a bucket constructed
of two segmental plates having rearwardly-
sloping ends, and a keel-post having sharp-
ened ends, the said plates secured at their front
ends to the rings radially from the hub and
bowed inward to the keel-post, to which they
are secured flush with its rear edge, and which
in turn is secured to the brace or truss.

5. In a paddle-wheel, the combination, with
three sets of rings and braces or trusses secured
transversely between them, of a series of buck-
ets placed in pairs, said buckets each con-
structed of two segmental plates secured at
their front ends to the rings and bowed inward
toward each other until they meet at their rear
ends, where they are secured together and to
the brace.

6. Ina paddle-wheel, the combination, with
three sets of rings and braces or trusses secured
transversely between them, of a series of buck-
ets placed in pairs, said buckets each con-
structed of two segmental plates having rear-
wardly-sloping ends secured at their rear ends
to the rings radially from the hub and bowed
inward toward each other until they meet at
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~ ets placed in pairs, said ‘buckets each con-
structed of two segmental plates having rear-

10O
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their rear ends, where they are secured to- { outer ends of the arms and central beveled

gether and to the brace.
7. In a paddle-wheel, the combination, with

three sets of rings and braces or trusses secured

transversely between them, of a series of buek-

wardly-sloping ends, and a keel-post having
sharpened ends, the said plates secured at their
front ends to the rings radially from the hub
and bowed inward to the keel- -post, to which
they are secured flush with its rear edge, and

which in turn is secured to the brace or truss.

8. In a paddle-wheel, the combination, with
three sets of rings, braces or trusses secured
transversely between them, three sets of arms,
the side sets of which extend beyond the pe-
ripheries of the rings, the projecting portions

being beveled on their leading edges, and short

beveled metal pieces on the periphery of the
central ring, of a series of buckets arranged in

~ pairs, said buckets each constructed of two
- segmental plates having rearwardly-sloping

ends, and a keel-post having sharpened ends,
the rear ends of the plates being secured to the
post, which in turn is secured to the truss,
and the front ends of the plates secured to the

rings radially from the hub and flash with the |

i

| piece, for the purposes set forth.

30
9. In a paddle-wheel, the combination, with
the rings and the buckets, constructed as de-

scribed, of reversing-blades formed with wings

P ab their front ends and hinged at their rear

ends to the outer sides of the buckets, for the 33
purposes set forth.

10. In a paddle-wheel, the combination, with

the rings and arms, of a brace or truss con-

structed of a straight metal piece having
flanged ends and an arc-shaped piece,also hav- 4o
ing flanged ends, the two pieces united at the
center and secured flatwise in the are of a
circle to the inner ends of the rings in front of
and against the arms, for the purposes set
torth. '

In testimony whereof we afﬁx our signatures
1n presence of witnesses.

JOHN C. THAYER.
JOSEPH PHELAN,

- Witnesses as to signature of J. C. Thayer:
ALBERT SPEIDEN,
ROBERT OWENS.
Witnesses as to signature of Joseph Phe]an
JOHN JEROLEMAN,
- JACOB APPELL,
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