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- To all whom it m@y CONCETTY:

Be it known that I, JAMES S. WORCESTER
a citizen of the United States, residingat Neow-
ark,in the county of Essex and Sbate of New
Jersey, have invented and produced a new
and original Improvement in Propelling De-
vices for Boats; and I do hereby declare the

following to be a full, clear, and exact descrip- |

tion of the invention, such as will enable
others skilled in the alb to which it apper-
tains to make and use the same, reference
being had to the accompanying drawings,
and to numerals of reference marked bhereon
which form a part of this specification.

The objects of this invention are tosecure
increased speed with a given e:apendlture of

‘power; to reduce the concussion or jarring

effect upon the boat as the latter is foreed
through the water, the concussions being
due to the vibrations and oscillations of the

. propelling devices; to obtain a more regular.

and smooth sailing of the vessel; to reduce

- the cost of construetion, and to secure vari-

.

- propelling device for boats and floating ves-
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 tions of parts of the same, all substantially

~ figures, Figure 1 is a
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ous other advantages and results, some of
which may be referred to hereinafter in con-
nection with the deserlpmon of the working
parts. -

The invention conmsts in the 1mpr0ved

sels and in the arrangements and combina-

as will be hereinafter set forth and finally
embraced in the clauses of the claim..
Referring to the accompanying drawings,
in which like letters of reference indicate
corresponding parts in each of the several

ments have been applied. Fig. 2 is a detail

plan of apropelling-blade and its supporting

Fig. 3 is a detail side eleva-
Fig. 4 is a detail view

arm or carrier.
tion of the same.

showing a portion of the steering-gear, show-

45

ing the same 1n rear elevation. " Kig. 5 is a
side elevation showing the interior portions
of the propelling devices. Fig. 6 is a plan

of the same, and Fig. 7 is a transverse sec-

~ tion of one of the blade-supporting arms.

In said drawings, 7 indicates the hull of
the boat, the stern of which projects rear-

wardly at a pomt above or ci,t the Water line, | reduoed to a blade like edge so as to cut

“side elevation of the
stern portion of a boat to which my improve-

|
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said shaft or by other suitable means.
tween the keel extension and the flooring 8 is
arranged on the said shaft 15 two or more

| s0 as to form beneath the projecting or over-

hanging portion of the stern an aperture or
' recess in which the propelling-blade and its
supports or carriers are free to operate.

In theinclined or approximately horizontal
flooring 8 of the overhanging portion of the
boat are arranged bearings for the blade-op-
erating shaft. Said bearings are preferably
in the particular part which is sometimes

called the ‘“stern-post,”’ disposed at the longi-
tudinal center of the stern portion of the

hull. The said bearings 9 10 clamp on the
inner and outer SldeS of the flooring, as

| shown clearly in Fig. 5, the inner bearing 9

being provided with tubular extensions 11
12, the first of which extends upward to a
point preferably above the water-line and
serves as a pivotal post or bearing for a
swinging or horizontally-oscillating frame 16,
hereinafter referred to. The bearing-plate
9 is also furnished with a downward vertical
extension 12 shorter than the first above re-

ferred to, and which fits within a perforation

in the flooring or hull 9 and preferably en-
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ters a socket 13, formed in the lower plate- -

like portion of the bearing 10, the said ex-
tension 12 and socket 13 dnd the contiguous
parts being coated with thick white lead to

secure. 1mpmmeab1hty and secure against 8o

leakage.
The plate-like parts of the be&lllﬁlﬂ"S 910
are-strongly bolted together and to the hull

by means of the bolts 14, thus securing great

rigidity and firmness of bearing from the
vertical shaft 15 and a rigid and strong piv-
otal support for the oscillating frame 16.
"The keel 17 of the boat is “also extended
rearwardly and is preferably a casting or forg-
ing of suitable structure which pmwdes
bearing 18, upon whieh the vertical shaft
15 at 1ts 1ower end is seated, the said vertical
shaft being prevented from moving upward

out of said bearing by a fixed collar 19 on
Be-
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arms 20, which are keyed or otherwise fixed

upon sald shaft, so as to move therewith.

Said arms 20 are preferably shaped in cross-

section as in Fig. 7, the opposite edges being

100
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horizontally through the water with great

ease or little resistance, as will be under-
stood.

At the free extremities of the arms 20 1is ar-

ranged a shaft or rod 21, Fig. 3, which is se-
cured to the said arms by nuts or cotter-pins
or any other suitable means, and at a point
about midway between thesaid armsis hinged
the propelling-blade 22, having the hinge-eye
23, which may be integral with the blade
or otherwise. The said hinge-eye 23 is held
at a point midway between the arms by
means of tubular sleeve 24, arranged on said
shaft or rod 21 either looselyor rigidly. The

sald sleeves are preferably rigidly secured

to the arms 20 or integral therewith, and
the shaft or rod 21 is preferably remov-
ably arranged in said sleeves. At the free
extremities of said arms 20 thesame isforked,
as shown in Fig. 2 at 25, the prongs of the
forks being curved or turned, so as to lie in
the path of the propelling - blade, the ex-

- tremities of the said arms serving as detents
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- movable with the frame 16.
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18 formed upon a wheel or balanced plate 36

in pairs, by which the said propelling-blade
18 limited in its oscillating movements to an
angle of one hundred and twenty degrees,
more or less, as indicated in Fig. 2.

The propelling-blade 22 is hinged or piv-

oted on the shaft 21 at a distance from and |

eccentric to the shaft 15 and is of flexible

and resilient metal adapted to bend slightly |

when subjected to.the resistance of the water,

so that when the said blade, bearing at its op- |
posite ends against the prongs 25, is forced

through the water by its supporting-arms 20
and the motive means connected therewith
the said blade will assume a slightly-curved
shape, the concavity being toward the resist-
ing water. The said water will be thus thrust
rearward by the blade and at the same time
caused to move toward a horizontal center
line more or less approximating a line par-
allel with the keel. By this means there will
be but little spray or loose flying particles
of water at the stern.

At the upper extremity of the vertical shaft
15 within the hull of the vessel is keyed or
otherwise fastened a worm-wheel 26, which
meshes with a second worm-wheel 27, jour-
naled upon the frame 16, the worm-wheel be-

ing rigid on the shaft 15 and the co0perating ]

worm - wheel 27 being journaled upon and
When the said
frame 16 is oscillated on the shaft 15 as a cen-
ter of movement, as hereinafter described,
the said shaft 15 will be also oscillated to ef-
fect an oscillation of the arms 20, as above
referred to. The said frame 16 eceentric to
the shaft 15 is provided with a fork 30, the
prongs 31 of which provide bearings for a
vertical shaft or bar 32, which serves as a
slideway for a slotted and sliding head 33 of
a crank-pin 34. The said crank-pin 34 is tu-
bular or sleeve-like to receive the shank 35 of
the sliding head 33. The cerank-pin in turn

keyed to or fixed upon the rotary driving-

|

‘any suitable manner.

748,453

shatt 37, which last receives its power from
an engine or other motor, the said shaft 37
having its bearings on a stud or stand 38 in

Rotary motion being
Imparted to the shaft 37 by the engine, the
wheel or plate 36 is caused to rotate and with
it the tubular crank-pin 34. This same ro-

tary motion is imparted to the sliding shank

35, free to move within the said craunk-pin.

The head 33 of the shank being slotted, the
axis of the wheel 36 may be at any inclina-
tion without interfering with the free move-
ment, and because of the inclination of the
sald axis the said shank 35 may move in and

‘out'in the line of the longer axis of the tubu-

lar crank-pin to prevent jamming. As the
crank-pin 34, shank 35, and head 33 turn with
the shaft 37 as the center of movement the
head 33 is caused to slide vertically on the
rod 32 and also to move in the axis of the

shank 35, and at the same time the frame 16

is caused to oscillate with the shaft 15 and
extension 11 as the centers of movement, and
thus to transmit oscillatory motion to the pro-

pelling-blade.

The path of oscillation of tbe free end of
the frame 30 is ninety degrees, more or less,
and as a result the arms 20 also move in an
angle of ninety degrees, more orless, less than
the anglein which the movements of the blade
22 are conﬁned for the purposes hereinafter
specified. -

The locations of the fields or paths of move-

‘ment of the frame 16 and the arms 20 may be

varied at will for steering or changing the
direction of the boat.

The worm-wheel 27 is in connection *mt,h a
cog-wheel or gear-wheel 28, which in turn in-
termeshes with a gear-wheel 40, journaled
upon the upper part of the frame and having
a forked arm 41, extending to a point in line
with the axis of the vertical shaft 15, and be-
tween the prongs of the forked arm 41 is a
socketed piece 42, pivoted between said arms
41 and in turn recelving in 1ts socket the

ball-like head 43 of a steering-shaft 44, the

said shaft being adapted to be turned by a
wheel 45 and belt 46, the latter extending to
the steering-wheel in the wheel-house of the
boat, directly or indirectly in any suitable
manner. The forked arms, socketed piece,
and ball-like extremity of the shaft 44 may
be modified in any suitable manner to secure
a universal joint.

While I have described in positive terms

‘the construction of my device, I am aware

that various modifications and wvariations
from the detailed construction may be made
without departing from the spirit and scope

of the invention, and 1 do not wish to be un-

derstood as limiting myself to all the details
which I have positively described.

Having thus described the invention, what
I claim as new is—

1. Thecombination,in apropellel for boats,

| with a flexible blade and means for supportmu‘

|

and operating the same, of detents stationed
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at the opposite ends of said flexible blade and | oted at a point eceentric to the axis of said

IO
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adapted toprovidelimiting-bearings,whereby | shaft and has alimited movement on its piv- 50

the said ends of the blade will be held while
the said blade is bending or bowing under

the resistance of the water, the said blade

being pivoted intermediate of said detents

and the ends of said blade being fxee to per-
mit an easy flexure.
2. The combination, in apropeller for boats

' with a flexible blade and means for oscillating
the same, of two pairs of detents, a pair be-
ing stationed at opposite ends of the blade

to limit the scope of oscillating movement
and effect a bowing of the blade when the
latter is subjected to the resistance of the
water, said blade being arranged on a piv-
otal shaft of said oscillating means at a point
intermediate of said detents and the ends of

‘said blade being free, and tubular sleeves
“arranged on said pwot&l qhaft at opposite
‘sides of the pivotal connections of the blade

to hold said blade in opemtwe relatmn to the
detents. |

3. The combination with the vertical shafts
having bearings in the stern of a boat and

havmg horizontally-projecting arms carrying
an oscillating blade limited by detents of sald
arms, of an oscillating frame pivoted 1in axial

line with said shaft and carrying a. worm-
wheel, a codperating worm-wheel fixed upon |
‘bearing on said shaft having a tubular ex-

said vertical shaft and intermeshing with the
first said worm-wheel, and means for oscil-

Jating said frame, substantially as set forth.

4. The combination with theshaft provided
with bearings for an oscillating frame, said
shaft having a blade attached, which is piv-

oted at a point eccentric to the axis of said
‘shaft and has a limited movementon its piv-
- ots, of an oscillating frame pivoted on 1ts

bearings at an axial line concentric with the
axis of said shaft, a worm-wheel fixed to said
shaft, a second worm-wheel journaled on said

frame and intermeshing with the first said

worm-wheel, and means for operating.said
frame. |
d. Thecom nbination Wlth the shaftprovided

‘with bearings for an oscillating frame, sald
bh&ft: havmg a blade attached Wthh is plv-

ots, of an oscillating frame pivoted on its
beaurmgfs at an axial lme conccentric with the
axis of said shaft, a worm-wheel fixed to said
shaft, a second worm-wheel journaled on said
fra;me and intermeshing with the first said
worm-wheel, and means for operating said
frame, comprising a driving-shaft carrying a

55

tubular crank-pin and a sliding head having

a shank adapted to slide longitudinally and.

turn axially in said tubular erank-pm sub-
stantially as set forth.

6. Thecombination with the shaft prowded
with bearings for an oscillating frame, said
shaft haviug a blade attached which is piv-

oted at a point eccentric to the axis of said €

shaft and has a limited movement on its piv-
ots, of an oscillating frame pivoted on its
bearings at an axial line concentric with the

axis of said shaft, a worm-wheel fixed to said
shaft, asecond worm-wheel journaled on said
| frame and intermeshing with the first said

6o

70

worm-wheel, and means for operating said

frame, comprising a driving-shaft, a wheel
or plate fixed thereon and having a tubular

crank-pin, a shank sliding and turning in
said crank-pin, and havmﬂ' a slotted head
sliding on the oscillating frame

7.. The combination w1th the Shaft 15, a

tension and-a frame pivoted on said exten-
sion and having arms 31, and a shaft or bar

32, of a driving-shaft 37, having a plate or

wheel 36, having a tubular erank-pin and a
slotted head arranged on said shaft or bar,

and having a shank movablyarranged in said

crank-pin and means for transmitting mo-
tion from the frame tosaid shaft 15, substan-
tially as set torth.

- In testimony that I claim the foregomg I

March, 1903.
JAMES S WORCESTER.

Witnesses:
CHARLES H. PELL
C. D. PITNEY.
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