(No Model.) - , 3 Sheets—Sheet 1.
- R. BUCHLR. o
PADDLE WHEEL FOR VESSELS.

No. 415,611, Patented Nov. 19, 1880,

i

s .
\:\\;E E_\ E!! R e e i e i A
I !

]

+ -y -
.
o
I" r

\J.
TL
PG ' \

|

ot

3}
S
|




~ (No Model.) 3 Sheets—Sheet 2.

R. BUCHER. .
- - PADDLE WHEEL FOR VESSELS. =
No. 415,611, - Patented Nov. 19, 1889.

Sye

-~

N PETERS, é’huta—Lithngmphar, washington, B, G..




(Ng Model.) 3 Sheets—Sheet 3.

R. BUCHER. -
PADDLE WHEEL ]E'OB,- VESSELS.

Patented Nov. 19, 1889.

No. 415,611.

- —_ . - [

NPETERS, . Photo-Lithographer, Washinggton, &, +.




- UNITED STATES PATENT OFFICE.

'REINHARD BUCHER, OF YONKERS, NEW YORK.

PADDLE-WHEEL FOR VESSELS.

SPECIFICATION forming part of Letters Patent No. 41 5,611, dated N ovemb-er | 19, 1889,
Application filed Jannary 29, 1689, Serial No, 207,905, (No model.).

mur..

To all whom it may concern:

Be it known that I, REINHARD BUCHER, of
Yonkers, in the county of Westchester, and in
the State of New York, have invented certain
new and useful Improvements in Ship-Pro-
pellers; and I do hereby declare that the fol-
lowing is a full, clear, and exact description

- thereof, reference being had to the accompa-
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- Trecesses is open at its
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‘nying drawings, in which—

IFigure 1 shows in plan view the gearing
which I prefer for driving the wheels of my
ship-propelling mechanism; TFig. 2, a view in
side elevation of the stern of a vessel, shov-
ing my propeller in place, part of the hull
and of the shaft-supporting bearing being
broken away; Iig. 8, a bottom plan view of
the same with the wheel-protecting shoe re-
moved, and Fig. 4 a rear elevation of the
vessel with the wheels and shoe in place.

Letters of like name and kind refer to like

parts in.each of the figures. -
- 1he object of my invention is to provide

improved propelling mechanism for vessels;
‘and to this end my invention consists in the
-pl‘opelling mechanism and in the construc-
tion, arrangement, and combination of the.

parts thereof, as hereinafter specified.

In the drawings, A designates the hull of
the vessel, which can be of any desired form,
material, or construction. | -

As shown in Fig. 4, the bottom of the ves-

sel is rounded, as usual, and provided with a

suitable keel. At its stern or rear end the
hull is provided on opposite sides of the rud-
der-post with two recesses B B well down to-
ward the bottom of the hull. Each of these
outer and rear sides.

At its forward side the wall of the recess runs

at first directly inward and then rearward
until i1t meets the plane of the side of the

rudder-post, or of the rudder C itself when

no rudder-post is used. The walls of the op-
posite recesses, besides curving inward and

- rearward toward each other nearly to a meet-
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Ing point, as shown, also have a forward and
downward inclination, which is preferably on

& concave curve, though not necessarily so.

With this construction any water thrown or
forced from the rear forward against the in-

ner wall of either recess will be directed by

such wall both outward and downward to-

ward the open side of the recess.

i

A shoe D, extending out horizontally below
the rudder C, forms a bottom for the two re-
cesses B I3 and serves as a protection for the

two wheels K E, which I place one in each re-
eess.

It also serves to support the lower
bearings E’ E’ for the two vertical shafts E?

E? upon which the wheels are fixed. These

shafts pass up through openingsin the upper
sides of the recesses B B, and at their upper
ends are engaged and supported by suitable

Journal-bearings E* E3—one for each shaft—
‘attached to suitable supporting frames or
timbers within the vessel. _
port each shaftandhold itagainstup or down
‘thrust by the respective bearing E3 so that
none of the weight of the shaft or strain of
1ts thrust shall come upon the shoe. |
‘steps or bearings E’ K on the shoe need then.

I prefer to sup-

The

to serve only to steady the shafts and hold
them in line with their upper supporting-
bearings.
(See Figs.
A block e, supported on and se-

vessel, has in it a vertical groove adapted to

form a half-bearing for a portion e®of the re-
spective shaft.

A half box or bearing e,
bolted to the block e, serves to complete the
shaft-bearingand to entirely inclose the shaft
portion e*.

On the shaft, respectively above
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These latter bearings I prefer to
‘make as shown in the drawings.
2 and 4.)
cured to a suitable foundation ¢’ within the

30

and below the journal box or bearing thus

formed, are the shoulders et €. The upper

shoulder e, resting, as shown, tipon the upper

end or top of the bearing, serves to support
the weight of the shaft and wheel thereon,
while the lower shoulder, engaging the under

- side of the bearing, takes all upward thrust
of the shaft and keeps the lower end of the

shaft down initsbearingon shoe D. Uponthe

upper end of each shaft,above its upper bear-

ing,is a worm-wheel F, which gears with and is
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driven by a worm K’ on a horizontal shaft F2, -

supported in suitable bearings within the
vessel. There is one of these shafts for each
wheel-shaft. S o

Any desired form of motor can be used to

drive the worm-shafts; butit isintended that

cach shaft shall be connected with a separate
engine, so that the two shafts can be rotated

speeds and in either divection.

independently of each other at. different

I have shown 1o motor or engine for rotat-
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ing the shafts, as any desired one of the well-
known forms of engines can be used for such
purpose without departure from my inven-
tiomn.

While T do not limit myself toany pm ticu-
larkind of means for driving the worm-shafts,
I also desire 1t to be understood that I do not
confine myself to the worm-gearing shown
as connecting the driving and “the wheel—cqr
rying shafts. Instead of the worm-gearing a
bevel-pinion and gear can be used, as mll be
well understood b} any mechanic.

In the drawings I have shown but one

~ bearing for each worln-%hdft supporting the
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outer portmnb of the blades overand.

rear-end of the same. Such bearing can be
adapted to prevent end-thrust of the worm-
shaft in either direction, as 1s the bearing

for the upper end of each wheel-shaft, or t6

prevent rearward movement of the shaft
only,while another bearing (not shown) takes
up end-thrust in the other direction.

“The wheels E E are, as shown, four-bladed
ones; but I do not limit myself to such num-
ber of blades. Each wheel consists, essen-
tially, of a hub ¢ fixed on the respective
shaft, and the blades ¢'e", projecting out-
ward from the hub, of such length as to ex-

tend beyond the outer open side of the wheel-
- recess Into position to engage the water pass-
30

ing the recess as the vessel moves through
the water. Aswith the wheel-recessessituated
low down in the stern, as shown and de-
scribed, the direction of the flow of the water

from the ship’s bottom past the wheel-recess

is upward as well as rearward, Iset the blades
of the respective wheels at an angle to the

hub-axis, so that the blades shall be at right
anﬁles to the ﬂow of the water coming Wlthln

_theu* reach. With a wheel shaft and hub

vertical and flat blades set in planes radial

from the hub-axis the blades would not, I

have found by experience, strike into and

engage the water reaching them so as to get

the best hold thereon. The Dblades of my
wheels are therefore set at an angle to the
respective wheel or shaft axis substantm]ly
equal to the angle of inclination of the up-
ward rearward.__ movement. of the water past
the wheel-recess.

- To counteract the tendeney of the blades
so set to force the water engaged by them up-
ward as well as rearward as the wheel turns
to mova the blades projecting beyond the re-
cess side rearward to force Lhe vessel forward,
and to prevent the tendency of the wheels to
submerge the stern, I curve the upper and
‘orward
with reference to the travel of the blades as
the wheels revolvein the divection just stated.
This ecurvature can be made to extend

throughout the upper portion of the blade
to the point of attachment to the hub; but
that is not necessary.” With the upper and
outer portions of the blades thus bent the
direction of the flow of the water which
reaches and is engaged by the wheel-blades
will be changed from an upward and rear-

and 0utward while its downward and forw

415,611

ward to a directly rearward one, The curved
upper and outer portions of the wheel-blades,

tending as they do to throw the water en-

oaged by them slightly downward, counteract
the tendency of the other portions of the
blades to throw it upward. The direct rear-
ward forcing of the water by the blades
which is thus secured enables the best results
as to speed to be obtained without tendency
to submergence of the stern.

In order to secure easy clearance of the
water as it travels rearward off of a blade,
and to prevent, as far as possible, the carry-
ing of the water around inward and forward
within the wheel-recess, I prefer to bend the
oufer and lower portion of each blade slightly

rearward with reference to the travel of the
blade as the wheel revolves to move the ves-
| sel forward, so that the outer edge of this por-

tion of the blade stands about in a pl&ne ra-
dial from the wheel-axis, as shown in Fig. 2.
With this construction the water will, as a
blade travels around inward, pass easﬂy rear-
ward off of the blade, mstead of being car-
ried around with the blade mward and for-
ward within the wheel-recess.

As some water will be caused by the rota-
tion of the wheels to low into the rear sides
of the wheel-recesses and then forward, 1
make the inner walls of the recesses enrved
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as shown in the drawin os and descmbed her'e- |

inbefore. With this curvature of the recess-

walls there is no obstruction to the free flow-

ing of any water around through one of the
recesses. The recess-wall, with 1ts curvature
set forth, ‘directs the w a,ter Stl‘lklllﬂ it forward

inclination olves the water a downward in-
clination. As it issues from the forward por
tion of the recess, the water wﬂl then have

downward as well as outward dlrectlon

In order to correspond with the shape of
the inner wall of the respective recess, the
upper portions of the blades of each wheel
are made slightly shorter than the lower por-
tions, so that as seen in front or rear eleva-
tion each blade has the line of its outer edge
curved slightly upward and inward.

In order to prevent the rudder being
jammed around against either wheel, I prowde
on the vessel’s btern on opposite Sldes, the
shoulders or stops Fs F3, to engage and stop
the rudder before it moves far enough to
strike a wheel. I prefer to carry the I'udder
well out to the rear of or beyond the wheels,

as shown in Figs. 2 and 3, so that the water

thrown inward and 1*eal'wa1‘d 1n opposite di-
rections by the action of the two wheels will,

upon striking the sides of the rudder, be

turned dlrectlv to the rear thereby. WVlth
the wheels 1*0ta,t1nn with equal speed i1 oppo-
site directions, as when the vessel is being
propelled f01'ward the action of the water
thrown against the opposite sides of the rud-
der by the wheels will be equal, and there will

“be no tendency to turn the rudder one way
- or the other.

The rudder will therefore 1‘6"
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main in its central position, and the vessel |

will move forward in a straight line. If
the rudder be turned to one blde the water
striking it from the wheels will. be dirfected

by the 1“-udder to that side, and because of

the direction of its flow will tend to turn the
vessel.
be performed, as mdleated hereinbefore, by
driving the wheels at different speeds or by
eha,nnmﬂ their relative directions of rotation.

IIavmn ‘thus deseribed my invention, wha,t
I claim is—

1. As a means for 1)1‘0[)6111]10 vessels, two
wheels rotating on upright axes on oppomte';

sides of the stern of the vessel and having
taeir blades set at an angle to their axes, the
lower portions of said bla,des moving in ad-
vance of the upper portionsthereof When the
vessel 1s moving forward, Subsmntmlly as de-
seribed. |

2. As a means for propelling . veqaels two.

wheels rotating on upright axes, the bladcs of
said wheels bemﬂ setat an :;mﬂle to sald axes,
the lower portlons of said bladeb moving in
advance of the upper portions thereof when
' he vessel 18 moving forward, said wheels be-
Ing situated on opposrce sides of the stern of
'he vessel and with their outer blades in en-
gaging position mth the water, bubstantmllv
a8 desembed
3. In combination with the hull of a vessel
]mvm g recesses on opposite sides of the stern,
the Wheels rotating on vertical axes in s.:ud
recesses, the blades of said wheels being set
at an anﬂle to said axes, the lower pOlllO]lS

of said bla,dea moving in advance of the up-

per portions thereof when the vessel is mov-
ing forward, substantially as deseribed.

AL In eombmatmn with the hull of a vessel
having the two wheel-receiving recesses at its
stern on opposite sides thereof the horizon-
tally-rotating wheels in such recesses, each
wheel havmﬂ 1ts blades set at an angle to the
wheel-axis and with their upper zmd outer
portions eurved over in a direction opposite
to the incline of the blade, substantially as
and for the purpose described.

9. In combination with the hull of a Ve%el
having the two wheel-receiving recesses at
oppoqte sides of its stern, the honmnmlly

The steering of the vessel can also

1*01:&1:111{} wheels in such recesses, each having
its blades set al an angle toits axis,with theu*
upper and outer. portmns bent over in a di-
rection opposite to the inclination of the

blade to the wheel-axis and their outer and

lower corners bent in a direction opposite to
that of the bending of the upper and outer
portions, and means for rotating the wheels,
substantially as and for the purpose Speelﬁed

0. In combination with the hull of a vessel
having at opposite sides of its stern the wheel-
receiving recesses, with their inner walls
curved forward and outward and also in-
clined downward and forward, the horizon-
tally-rotating wheels in such 1*ecesses with
blades to project beyond the outer sides of the

recesses, and means for rotating the wheels, .

substantially as and forthe purpose described.
7. In combination with the hull of a vessel

h&vmg at its stern the opposite recesses,with

their inner walls curved forward and outward

“and inclined downward and for ward, the hori-
zontally-rotating wheels in the recesses, each .

wheel having its blades set on its hub &t an
angle to its axis and the upper and lower

Outel portions bent or inclined in opposite

directions with reference to the main portions
of the blades, and means for rotating the
wheels, substuntmlly as and for the purpoﬁ,e
specified.

8. In combination with the ]11111 of a vessel
having the two wheel-receiving recesses, the
1101*1z01113311§ -rotating wheels in quch recesses,
the shafts carrying the wheels, bearings for-

the upper portions of the shafts ad&pbed to

support the weight of the shafts and wheels

and take up all upward thrust of the shafts,

a shoe below the. wheel-recesses, bearmﬂ's o1
such shoe for the lower ends of the Wheel-
shafts, and suitable gearing for rotating the

set forth
In testimony that I claim the foregoing I

have hereunto set my hand this "ath da,y of

Januar‘y 1889. |
| REINHARD BUCHER.

Witnesses:
IF'REDERICK TSELI
ANTONY SMHOFF.,
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