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To all whom it may concern:

Be it known thatI, FRANK EXLINE, of Ged-
des, in the county of Charles Mix and State
of South Dakota, have invented certain new

5 and useful Improvementsin Paddle-Wheels;
and I do hereby declare that the following is
afull, clear, and exact description thereof,ref-
erence being had to the accompanying draw-
ings, and to the letters of reference marked

10 thereon, which form a part of this specifica-
tion. |

This invention relates to paddle-wheels for
steamboats and like vessels; and the inven-
tlon consists in the matters hereinafter set

15 forth, and more particularly pointed ont in
the appended claims.

In the accompanying drawings, Figure 11is

a plan view of a paddle-wheel and its actuat-

- 1ng devices made in accordance with my in-
2o vention. Fig. 2 is a side view of the wheel.
Fig. 31is a vertical axial section of the wheel.
Ifig. 4 is a fragmentary detail section show-
ing the means for causing both lateral mem-
bers of the wheel to rotate in unison, taken on

25 line 4 4 of T'ig. 3. | |
As shown in said drawings, A A designate
two rotative lateral wheel members, each of

which is mounted concentrically on a shaft B.

Said members each consists of a hub A’ pro-
3o vided with radial arms ¢, forming what may
be termed a ‘“spider.” Said hubs are rigidly

attached totheshafts BBinthemannershown |

In Figs. 2 and 3. Said shafts BB are shown
as mounted in bearings B3 B®. Said arms ¢
35 are shown as connected at. their outer ends
with each other by means of flat rings A2

The shaft-sections B B and the lateral wheel.

members A A are arranged eccentrically or

out of line with each other, with the central

4o axis of one shaft considerably above that of
the other. -

C C designate paddles or blades which are

located between the outer ends of the arms

& @ and are pivotally connected at their in-

45 ner and outer margins with said arms by

means of laterally-directed pivot-rods A3 A3

afixed rigidly to the ends of said arms ¢ ¢

and extending inwardly from said arms along

the inner and outer margins of said blades,

50 8ald pivot-rods being parallel with the shafts

shaft below that of the other shaft.

b B. T‘he pivot-rods A3 A3are connected with

the said blades or paddles C C by means of

bearing-strips c ¢, secured to the said paddles

near the side edges thereof, and provided
near their ends with bearing-apertures for s

‘the rods, these parts being so disposed that

the said pivot-rods may tarn freely in' the
sald bearing-strips. The distance between
the axes of the two pivot-rods engaging any

one of the blades is equal to the distance be- 6o

tween the axes of the shafts B B, and the

pivot-rods for each blade are located in a

plane parallel with a plane passing through
the axes of the shafts B B! 1t follows from

‘this construction that when both side mem- 65

bers A A arerevolved they will turn together
or maintain the same relative position and

~that all of the blades will always remain in

planes parallel with each other and with a
plane passing through the central axes of the 7o
two shafts. The wheel herein shown being
intended as a paddle-wheel for a steamboat

or other power-actuated marine vessel, the
central axes of said shafts B B are located in
the same vertical plane, with the axis of one 75
_ As a re-
sult of this arrangement the pivot-rods by
which the blades are connected with the side
side members A A are vertically separated a
distance equal to the vertical distance be- 8o

tween the axes of the shafts, so that said pad-

dles are held in parallel vertical positions
and maintain such positions throughout the
rotation of the paddle-wheel. It is manifest,
therefore, from the construction deseribed 85
that the paddles or blades on the descending
side of the wheel will enter the water in a
vertical position and that the paddles or
blades on the ascending side of the wheel
will leave or emerge from the water in a ver- go
tical position and will not tend to lift the

| water on leaving the same, as do the paddles

or blades which are set at a non-varying an-
gle with respect to the axis of rotation of the
wheel. It is also manifest that the efficiency o3
of the blades in propelling is increased by
the arrangement shown, for the reasonthat
the effective pressure of the blades against the

| water is always horizontal or in the direction
| of movement of the boat, instead of being 100
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largely downward or upward, as is the case | B B. Between said gear-wheels is located

where the paddles occupy eubstantmllv radial
positions.

The lateral members or spldelsAAa,re lo-
cated at a. distance apart considerably greater

than the width of the blades or paddles, so |

that relatively wide spaces are left between
the side edges of the said blades or paddles
and the arms a a at both sides of the wheel.
This construction is of advantage because

lessening the liability of floating objects be-

ing cauﬂ'ht between the blades and the arms,
and thereby clogging the wheel.
rods A% A3, which in effect form inward ex-
tensions of the arms a ¢, are made sufficiently
stiff or rigid to pmperly support the blades

or paddles notwithstanding the fact that the
latter are considerably narrower than the.

space between the said arms. and that the
bearings on the blades engage the pivot-rods

at points at a eonmdemble dlstanee inside of
the said arms. |

In the partleula,r construction shown the

pivot-rods A® A3 are made integral with the
arms.a a, and the rings A®* A® which serve to
rigidly connect theouterendsof thesaid arms,
are provided with aperturesthrough which the

- said pivot-rods areinserted. Said rings are,

.30

40

- moreover, provided with inwardly-projecting
hubs or bossee a’, which terminate at their |

inner ends ed]aeent to the side edges of the
blades or paddles, sald hubs or bosses Serv-
ing to stiffen the pivot-rods in their parts or
ends adjacent tothe armsaa. This particu-
lar construction in the rings A*®is not, how-

ever, essential, inasmuech as said rings may
be cast integral with or attached rigidly to

the arms & themselves, and, if desired, the
pivot-rods A® may be attached to said rings
instead of to the arms. Said arms a a are

- preferably made of diamond shape in cross-

45
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other.

section, with their side edges forming acute

angles, so as to lessen resistance in passing.
| Lhrouﬂ'h the water. |

In connection with the paddle-wheel made
and described devices are provided for con-
necting the tworotative shaft-sections in such
manner as to cause the same to positively ro-
tate in unison one with the other, the same
embracing mechanism located between the
shaft-sectionsintermediate of thelateral mem-
bers or spiders of the wheel. Said devices
are as follows: The inner ends of the said

shafts B B extend inside of the lateral mem-

bers or spiders in overlapping relation, and
the ends of said shafts have bearing engage-
ment with a rigid open frame D, Wthh 18
provided with lateral members d d and trans-
verse members d' ¢’ and has in its lateral
members d d bearings d? d? in which the ends

- of the shafts are adapted to turn or rotate.

The frame D, made as described, serves to
hold the overlapping ends of the shaft-sec-
tions positively in parallel relation to each

lateral frame members d d with gear-wheels
K E, which are affixed rigidly to the shatts

The pivot-

Sald shafts are provided between the

a gear-pinion K, mounted on a short shaft

F’ which is 1n011nted at its ends in bearings.

o3 d3 in the lateral members d d of said fmme

D. Said intermediate gear-pinion I inter-

meshes with the gear- Wheele E E and serves
to transmit memen from one to the other of
said gear-wheels. Said gear-wheels EE and
theintermediate gear-pinionF serve to trans-
mit motion from one to the other of the shaits
B B, thereby insuring at all times exact cor-
respondence of movement in the two shafts.
It follows from this construction that power
for turning the wheel as a whole may be ap-
plied to e1ther of the shaft-sections B B and
that when power is so applied to one of the
shaft-sections the other shaft-section will be
driven therefrom and exact correspondence
of movement in the two spiders or lateral

members of the wheel will thereby be main-
tained. The driving connection between the

shafts acts to Drevent stress or strain coming
on the pivot- -rods A’and consequent friction

of the same in their bearings, such as would

result if the two lateral members of the wheel

were not conneeted In a manner to turn in

unison.

For turning or driving the paddle-wheel I
have sheﬁn actuatme means embracing
crank-arms B’ B’ on the outer ends of the
shafts B B and two engine-cylinders G G, the
piston-rods of which are connected Wlth the
crank-arms by connecting-rods H H. 'The

crank-arms B’ B' are arranﬂ'ed at right angles
with each other, so that the p1st0n of each

cylinder will act on the wheel to turn the
same while the piston of the other cylinder
is at either end of its stroke, each piston act-
ing to carry the crank-arm connected with
the other piston past its dead-center, as com-
mon in cases where two ¢ylindersare arrantred
to act on a single c¢rank-shaft having two
cranks. The employment of the frame D
and the gearing operating in connection there-
with to give to the shafts corresponding ro-

tative movement is of especial advantage 1n

connection with drivmn' means embraemﬂ'
two cylinders and pletens for the reason that
such connection insures the turning of the
shafts B B and the crank-arms thereon in
unison with each other and enables the two

cylinders to operate in ‘connection with the
paddle-wheel with its two shafts in the same
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manner as if used in connection with a single

paddle-wheel shaft.

A main feature of my invention is em-
braced in the rigid frame D, adapted to en-
gage the overlapping ends of ‘both shafts and
serving to hold the same positively and rig-
idly in parellel relation. One important ad-
vantage gained by the use of such frame 1is
that by heldmn' the overlapping ends of the
shafts poeltwely in parallel relation it takes
from the bearings by which the shafts are
supported on the vessel strains tending to
cramp the shafts in said bearings and to
thereby greatly increase friction, while avoid-
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Ing the necessity of using wide or double |

bearings, such as would be necessary to sup-

port in a horizontal position the two shafts

1If the same were without mutual support at
theiradjacent ends. Moreover,the said frame
D by holding the two shafts positively in par-
allel relation gives unity and strength to the
wheel as a whole, adapting it to withstand
the shocks and strains coming upon it under
theapplication of great power and resistance.
At the same time the connection between the

shafts and lateral wheel members or spiders

afforded by said frame enables the wheel to
be mounted in the same way as a solid wheel—
that is to say, with its two shafts supp
In bearings at either side of the wheel—with-

out requiring any special or unusual con-

sfruction in the bearings to hold the shafts
In a horizontal position or from sagging at
their ends which support the wheel.

Another important feature of my invention
18 embraced in the pivot-rods A3, attached
rigidly to the spider-arms and extending
along the upper and lower edges of the blades
or paddles, so that they may have bearing
engagement with said blades or paddles at
both sides thereof. The pivot-rods thus ar-
ranged serve to maintain both lateral edges
of the blades or paddles in vertical position
and to effectively withstand the pressure com-
g on the blades in the operation of the
wheel.

It will be understood that changes may be
made 1n the details of econstruction of the de-
vice herein illustrated without departure
from the spirit of my invention, and I do not
wish to be limited to such details as herein
illustrated, except as hereinafter made the
subject of specific claims. |

I claim as my invention—

1. A wheel comprising two rotative mem-
bers arranged eccentrically with respect to
each other, blades or paddles interposed be-
tween and pivoted to said rotative members,
shafts to which said rotative members are at-

tached, said shafts overlapping each obher |

between the rotative members, and a rigid
frame embracing laterally
members with which said shafts have rota-
tive engagement and by

are positively held in parallel relation.

2. A wheel comprising two rotative mem-
bers arranged eccentrically with respect to
each other, blades or paddles interposed be-

tween and pivoted to said rotative members,
shafts to which said rotative members are at- |

orted

- separated side.

3

tached, said shafts overlapping each other
between the rotative members, a rigid frame
embracing laterally-separated side members
with which said shafts have rotative engage-
ment, gear-wheels attached to said shafts
within said frame, and an intermediate Tear-
pinion mounted in said frame and intermesh-
ing with both of said gear-wheels.

3. A wheel comprising two rotative side
members arranged eccentrically with respect
to each other, blades or paddles Interposed
between said members, and pivot-rods on the
side members which extend inwardly there-

from along the upper and lower edges of said

blades or paddles and which have pivotal
engagement with the latter at both lateral
edges thereof.

4. A wheel comprising two rotative side
members arranged eccentrically with respect
to each other, blades or paddles interposed
between said members, and pivot-rods on the
side members which extend inwardly there-
from along the top and bottom edges of the

salid blades or paddles and have pivotal en-

gagement with the latter at both lateral edges
thereof, said blades or paddles being consid-
erably narrower than the space between the
side members to afford wide spaces between

the side edges of the blades or paddles and

sald side members. |
9. A wheel comprising two rotative side
members arranged eccentrically with respect
to each other, shafts
bers are attached, said shafts overlapping
each other between said side members and
being provided with crank-arms arranged in
angular relation to each other, blades or pad-
dles interposed between and pivoted to said
rotative members, a rigid frame having lat-
erally-separated side members with which
sald shafts have rotative engagement, gear-
wheels on the said shafts, an
gear-pinion mounted in said frame and inter-
meshing with said gear-wheels, and two cyl-
inders the pistons of which are severally con-
nected with and give motion to the ecrank-

I arms on sald shafts,

In testimony that I claim .the foregoing as
myinvention I affix my signature,

of two witnesses, this 11th day of November,
A. D. 1901. -

FRANK EXLINE.

Witnesses:
M. C. HORTZER,
JOHN A. FOERSTE.

to which said side mem-

in presence
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