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To all whom it may concern:

Be it known that I, ROBERT B. HEWSON, a
citizen of the United States, residing in the
city and county of San Francisco, State of
California, have invented an Improvementin
Marine Propulsion; and I hereby declare the
following to be a full, clear, and exact de-
seription of the same.

My invention relates to improvements in
marine propulsion. |

It consists in the novel construction of pro-
pellers having a variable pitch and mechan-
1sm by which the blades may be reversed and
In combination therewith of a high-speed en-
gine, such as the steam-turbine, the mechan-
iIsm being of such a character that the pitch
of the propellers may be varied or the posi-

‘tion of the blades reversed without reversing

the engine or driving mechanism or decreas-
ing its speed of rotation. |

‘Referring to the accompanying drawings,
Figuare 1 is a side view of steam-turbine and
my improved propeller with connections for
operating same. Fig. 2 is a front view of
same. kFig. 3 is a central vertical section
taken on the linex x of Fig. 4. Fig. 4 is a
vertical cross-gsection taken on the live 7 4 of
Fig. 3. . | |

Difficulty is encountered when it is at-
tempted to drive propellers of the ordinary
construction at the high rates of speed neces-
sary when what is known as a ‘“steam-tur-
bine” is used or when it is desirable to drive
the boat or vessel at high rates of speed, as
in torpedo and like fast-running boats, be-
cause the rapid movement churns the water
and causes what is known as ‘“cavitation” of
the water, preventing the propeller- blades
from working in solid water and thus devel-
oping their full power.

It 1s the object of my invention to so con-
struct the propeller and connect it with such
an engine that each blade revolves in a plane
of solid water of its own and at a distance
from the plane of revolution of the other
blade or blades, to provide a counterweight

for each of said revolving blades, by which

they are balanced when running at a high
speed, and means by which the pitch of said
blades may be changed or reversed altogether
without stopping the engine or changing its

[ direction of motion or decreasing its rate of

rotation. |

I have here shown my apparatus as con-
sisting of high-pressure steam-turbines A,
which may be compounded by admitting the
steam Into the first turbine at high pressure
and exhausting it from this turbine into the
second one at a lower presstire.
be connected, if desired, to run in unison, or
they may be independently connected with

i two propellers.

Ashereshown, the propellier-shaft2is tubu-
lar, and the rear end of the shaft projecting
through the stern of the vessel has a flange 3
secured to 1t. To this flange is bolted the

flange 4 of the propeller casing or boss 5.

This casing is of sufficient length to carry the
two propeller - blades 6 and 7 in different
planes. Ashereshown, these propeller-blades
have shanks, as at §, passing, as shown, into
the casing 5, and as buat one blade is shown
in each position I have shown counterweights
8', so formed with or attached to the casing 5
as to revolve with it, lying upon the opposite
side from the blades. Thus when the pro-
pellerisrunning at a high rate of speed these
counterweights will steady it and prevent jar.

T'he whole of the propeller-casing and parts
carried thereby is guided and steadied by a
strut 9, having a suitable sleeve or bearing,
as at 10, through which the propeller-body or
boss passes and within which it is turnable.
The strut extends upwardly and is secured to
the vessel in any suitable or desired manner,
forming a sufficient brace and journal to
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steady the propeller at any rate of revolution.

One blade of the propelleris thus located on
each side of the journal-bearing. Ihave here
shown a shield 11, made conical and extend-
ing from the flange 3 forward upon the pro-
peller-shaft,to which it unites to make an easy
enfrance and movement through the water,
and the rear end of the boss or casing is simi-
larly tapered, as shown at 12. It will be un-
derstood that with this construction the pro-
peller-blades may havea permanent pitch and
be fixed in place and that the advantage de-
rived from revolving them in different planes

-will be achieved; but Ialso desire to change

the piteh or reverse the position of the blades

| when desired to stop or back the boat or
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change its rate of speed. I have therefore
shown the shanks$8 as having pinions secured
to their inner ends, as at 13, and these pin-
lons engage with racks 14, which are carried
by an interior rod or shaft 15,passing through
the whole propeller-shaft 2 and extending for-
ward within the vessel to a point where it is
connected with any suitable device by which
1t can be reciprocated. As shown in the pres-

ent case, it 18 connected with a fulerumed le- |

ver 16,which serves to reciprocate the rod 15
within the propeller-shaft. It will be seen
that the reciprocation of thisrod and the rack-
bars carried by it will turn the propeller-
blades 6 and 7 to any desired pitch or angle,
depending upon the movement of the lever,
and if the movement be sufficiently pr olonfred
the position of the blades can be reversed, so
that without changing the direction of move-
ment of the engine the propeller will act to
back water and eventually reverse the move-
ment of the boat. By this means and with
two propellers, each driven by independent
turbines or engines, it will be seen that one
propellercan be made to reverse or back while
the other is going ahead or driving forward,
and the boat can thus be turned or maneu-
vered with great promptness and rapidity and
be under full control. By setting the pro-
peller-blades at zero pitch water resistance
will be reduced to a minimum and the speed
of theengine soincreased that the momentum
thus attained will be of great assistance to the
rapld maneuvering of the vessel. This com-
bination of the reversible propeller with the
steam-turbine avoids the necessity of a sepa-
rate reversing-turbine and enables the sin-
gle turbine running continually in one direc-
tion to do everything requisite to the proper
handling of the vessel.

szmﬂ' thus deseribed my invention, what
I claim, and desire to secure by Lettels Pat-
ent, IS—

1. A propeller including a boss or casing
and means by which it is revoluble about its

axis, blades attached to the casing at points !

along the length thereof and revoluble in uni-
son and in the same direction, and counter-
weights econnected with the blades.

2. A propeller consisting of a boss or body

~journaled and revoluble about its axis, sin-
gle propeller-blades projecting in different |
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planes of  rotation, and counterbalance-
welghts for said blades carried within the
boss.

3. A propeller consisting of a boss, a jour-
nal and support therefor, blades revolublein
different planes of rotation, means for coun-
terbalancing said blades, and means by which
said bladesare turnable to reverse or change
the piteh.

4. A propeller oonmstmfr of a boss or body,
a strut and journal-box w1bh1n which it is
supported and revoluble, single blades pro-
jecting in opposite directions and in different
planes of rotation, means for counterbal-
ancing said blades, a hollow shaft and a
steam-turbine from which motion is trans-
mitted to drive the propeller, a rod extending
through said shaft into the propeller-boss,
and rack-bars carried thereby, pinions fixed
upon the journal-shanks of the propeller-
blades which extend into the boss, said pin-
ions engaging the racks.

5. The combination in a propeller of a hol-

low boss, propeller-blades having shanks ex-
tending into the boss upon opposite sides of

1ts longitudinal axis, means for counterbal-

| ancing sald blades, a hollowshaft connecting

the boss with the engine by which it is revo-
luble,a rod extending through said shaft hav-
Ing rack-bars carried by said rod and pinions
fixed to the propeller-blade shanks engaging
the rack-bars and means by which the rod is
reciprocated to revolve the pinions and
change the piteh of the propeller-blades.

6. The combination with a high -speed

steam turbine or engine, of a propeller hav-

ing bladesrevolublein different planes,means
for counterbalancing said blades, a hollow
shaft connecting the propeller-boss with the
turbine, a rod extending through said shaft
into the propeller-hub, toothed rackscarried
by said rod, pinions on the shanks of the
propeller-blades engaging said rack and
means for reciprocating the rod whereby the
pinionsare turned and the piteh of the blades
changed or reversed.

In Wltnebe whereof I have hereunto set my
hand.

ROBERT B. HEWSON.
Witnesses: |

>. II. NOURSE,
JESSIE . BRODIE.
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