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To all whom it may concern:
Bridgeport, in the county of Fairfield and:
State of Connecticut, have invented a new and |
Improved Marine-Propeller; and I do hereby
declare that the following is a full and exact:
description thereof, reference being had to the
accompanying drawings, and letters of refer-
ence marked thereon, making a part of this:
specification, in which— SR
- FKigure 1 is a side elevation of my-inven- |
tion. Fig. 2 is a plan view of the same with
rudder and sleeve removed. FKig. 3 is a plan
~view with cam removed, and also gives the
~ different positions assumed by the blades:
‘when the propeller is in motion. Figs. 4 and
-0 are side elevations of improved blades. |
Kig. 6 is a vertical longitudinal section of my
improved cam. Fig. 7 is a plan view of my
Improved step. =~ o
- Similar letters of reference indicate like
parts. o S I |
- This invention relates to improvements in
submerged marine-propellers mounted on ver-

- -tical shafts and having feathering blades. In

-other propellers, in which the feathering mo-
tion is produced by an eccentrie, there is a
loss of power from the fdct that the required :
angle of the blades essential to pertect pro- |
Ppulsion cannot be obtained, the blades having
too coarse an angle at some points of their cir-
cutt and too fine at others, whereby a ¢“drag?”
1s produced; and this'invention consists, first, |
in the employment of a cam-groove, trucks,
connecting - bars, &c., whereby any required |
angle can be given them at any point of their
circuit, whereby perfect propulsion is pro-
duced. In other propellers the arms are at-
tached to the blades at their extremities, two
arms being used for the same blade; and this
invention consists, second, in an 1mproved
blade, in which the arm is attached to the
center of the blade, a single arm being used,
whereby the resistance of an extra arm is.
saved, and the efficiency of the wheel greatly
Increased. In other propellers the blades are
rectangular “in form, having perpendicular
cutting-edges. These features are objection-
able, for the reason that a perpendicular or
parallel cutting-edge does not enter or divide |
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edge; and as the blade passes the stern-post
it strikes the dead water -simultaneously

‘throughout its entire length, by “which a
severe shock is produced; and this invention

may be constructed with blade having a con-
vex. cutting- edge and -a concave following-
edge. By having the cutting-edge circular it
passes through the water with far less resist-
ance, thereby economizing a great amount of
power, and In passing through the dead. wa-
ter at the stern-post it enters it so gradually
that no shock is produced. This form of blade
possesses other advantages. As the forward
portion comes in contact with the water, which
1s thrown off by the pressure of the. blade, it
again comes in contact with their diagonally-
extending extremities, by which the blades

obtain a more stable fulerum than if they
| were rectangular in form. Other propellers

operating in salt water, if constructed of iron,

| are liable to be corroded and destroyed by the

action of salt water; and in formin g the jour-
nals or bearings of such submerged propellers,
1t 1s necessary that they should be run on lig-
numvite, and for this purpose it is necessary
to employ brass or copper to run in contact

‘with' the lignumvite, for, if iron is used, it

soon becomes rough by corrosion, and wears
or rasps the lignamvite rapidly away; and
In 80 employing brass it greatly aggravates
the corrosion of the iron above referred to, as

a galvanie action takes place between the iron

and brass; and this invention consists, third,
in casting the eccentric or cam with a recess,
and filling the same with zine, and in attach-
ing a box or boxes containing zine or.other

‘analogous material to the step of the pro-

peller, whereby the corrosive and galvanic ac-
tion is neutralized, and the iron preserved, as

the corrosive and galvanic action of sea water

will now be directed to the zine, it being more
easily oxidized than iron. -~ = . .

- The steering qualities of my propeller may
be improved. by attaching a-rudderto.the
sleeve of the propeller, whereby it can-pe:op-
erated with the same helm that serves. to-steer
the boat when steaming, and by which means
the boat can be steered when under sail,

whereas in other propellers, if a rudder is em-
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ployed, it becomes necessary to locate it aft
the propeller, and provide a separate helm
and steering connections. --

Having stated the general nature of my in-
vention, I will now proceed to explain more
fully its construction and operation. ,

The device by which the blades are per-
fectly feathered will be understood by refer-
ence to Figs.2and 3. - o

a represents the vertical shaft of a propeller;
a', horizontal arms extending from the same,

and & blades attached to the arms by a piv-.

oted joint. % is a horizontal cam, attached,
by suitable connections, to the helm H. It 1s
traversed by the trucks &', being provided
for that purpose with the groove &',
trucks are all sustained by the pivot or bear-
ing at the extremity of the rod ¢''.

held in position by the short connecting-bar
. This bar is attached at one end to the

rod ¢/, and at the other, by a pivot, to the

main arm of the propeller, the arrangement
being such that, as the propeller revolves,
the trucks will traverse the groove of the
cam, giving a vibrating motion to the bar v,
a reciprocating motion to the rod ¢/, and an
oscillating motion to the blade ¢”/. That will
cause the blades to exert a propelling force

throughout their entire circuit except when |

passing two dead-points m and n. The man-
ner in which the groove of the cam is laid oft
so as to secure a proper angle of the blades,
and insure the blades propelling with equal

speed throughout an entire revolution, will be -

understood by reference to Fig. 3. Take, for
example, a blade at the point P. Let the dot
line A be drawn in the direction of the thrust
of the propeller or of the line of the vessel’s
progress, and the line T be drawn tangent to
the propeller. The line C will represent. the
position of the blades. We shall then have
~ a triangle in which the base is a tangent line;
the altitude, the line of the vessel’s progress ;
and the hypotenuse, the line of the blades.
If the line T be made to represent the circum-
ference of the propeller, the line A will repre-
sent 1ts

sel is under way. The lengths of the lines in

the case referred to will be represented by the |

“numbers 10, 5, and 11. Therefore, if the cir-
cumference of the propeller is ten feet, the
pitch will be five feet and the cycloidal curve

eleven feet. But that is true of the blade, so

far as the cycloidal curve is concerned, only

in passing that point, and represents an in-

stantaneous compensation; but the pitch must
be a certain component part of the circumifer-
ence at all times, and the line A is seen to be
one-half the length of the line T throughout
an entire revolution. |

. TFrom the foregoing it will be seen that to
properly lay off the groove of the cam it is only

These

This rod
is connected, by a pivot af its outer extremity, |
to the blade a”, and at its inner extremity 1is

piteh, and the line C the cycloidal
curve that the blade describes when the ves-
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I will be held-in such a positioﬁ that the line A

{

blade with attachments for two arms.

will always be a certain component part of the
line T when the blades will be propelling with
the same speed throughout their entire circuit;
but if the blades are feathered with an eccen-
tric the line A will sometimes be longer and
sometimes shorter than the line T, in which
case the pitch of thé blades or their speed of -
propulsion differ correspondingly, which re-
sults in a great loss of power. |

My improved single-arm blade will be un-
derstood by reference to Fig. 4, which repre-
sents a blade with a single attachment for the
arm, and that is in the center of the blade.
No undue strain is brought to bear on the
pivot, as the pressure on the upper balf of
the blade balances the pressure on the lower
half. |

An improved form of blade is represented
by Figs. 4 and 5, the latter representingB 2

y
having the cutting-edge convex it enters the
water more readily, it being partially drawn
instead of being pushed directly forward; and
by having the following -edge concave the
proper width of the blade is preserved, and
by the general configuration which results the
blades«is rendered a more efficient propelling
instrument; but the edges need not, neces-
sarily, be convex and concave, but may be
formed by diagonally extending straight lines
for the cutting and following edges, with hori-
zontal lines for the ends, and would be repre-
sented by two rhomboids with their bases
joined together.

My device for the prevention of galvanic
action and corrosion will be understood by
reference to Figs. 6 and 7. It consists of a
box attached to the step of the propeller and -
filled with zine-serap, and is so disposed before
and after the shaft as to provide an ample re-
ceptacle for the zinc without producing any
additional resistance in the water. A similar
box may be attached to the sleeve above the
propeller. The effect of the zine is to render
the water anti-galvanic and prevent the cor-
rosion of the parts of the wheel composed of
1ron. - -

A method for improving the steering quali-
ties of such propellers consists in attaching
a rudder to the sleeve of the propeller, and
can be used to steer the boat when the en-
gine is not in motion or when the boat 1s un-
der sail.

What I claim as new and useful, and wish
to secure by Letters Patent, 18—

1. The combination of means herein de-
seribed, consisting of the arms o’ and ¢’/ and
cam k, whereby the blade a'/ is given cer-
tain required angles at different points in 1ts
revolution, as described and shown in Ifigs. 2
and 3.

2. The vertically-arranged oscillating blade
/!, pivoted to, and supported and operated by,
the radial revolving arms &/, substantially as

‘necessary that it shall be such that the blade described and shown in Figs. 1 and 4.
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3. Forming a blade with a convex cutting- | tion is prevented without adding to the bulk _.
edge and a concave following-edge, in the man- | or resistin g area ot the propeller, as herein de-
ner and for the purpose as shown and de- | scribed and shown in Figs. 6 and 7. |
scribed. - . ' - - 4.

4. The combination of an iron propeller with |- - , A FRA_N_K G FOWLER.
receptacles containing zinc or other analogous | Witnesses: o

material, whereby the destruction of the parts| ~  W. S. EDWARDS, '
composed of iron by corrosion or galvanic ac- |  D. A. TARBELL.
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