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UNITED STATES PATENT OFFICE.

ALMERIN H. LIGHTHALL OF NEW YORK N. Y., ASSIGNOR TO HENRY A.
"\IAURER O SAME PLACE |

MARINE PRQPULSION.

| SPECIFICATION formmg- part of Letters Patent No. 624 353, dated May 2 1899,

ﬁpphcatmn filed T &nuary 14,1899, Serml No, 702 169,

(No mnde'.l S

To all whonv it Mmay concern:

a citizen of the United States, r emdm# at New
York, in the county of New York and State
of New York, have invented certain new and

useful Impr ovements in Marine Propulsion;

and I do declare the following to be a full,

~clear, and exact description of the mventwn
-such as will enable others skilled in the art

[O

. same, reference.being had to the accompany-
ing drawings, and to the letters of reference

‘I5
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to which it appertains to make and use the

mm]&:ed theleon which form a pmt of thls
speelﬁcatlon
‘Thisinvention relates tomarine pr opulsmn
The primary object of the invention is to
provide a marineengine of such construction
as to allow the propeller to be raised or low-
ered at will to permit of its'being submerged

in water to a depth to give greatest efficiency
and to correspond to chanﬂ'e of draft of a ves- |

sel by reason of lwhtenmﬂ* of the same by

- consumption of fuel or d1seha,r0'e of cargo.

Y
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Further, the object of the --invention is to

provide a construction permitting the move-

ment referred to and which will insure a solid

body of water around the propeller for the

latter to act upon in propelling the vessel.
Further, the obJect of the invention is to

'prowde a marine engine of such construction
‘as to allow a pmpeller and shait to be raised

entirely out of water to pern:ut cleaning and

repairing without removing the propeller-

from the shafft.

With these objects in view the mventlon'

- consists, essentially, of a vessel having in the

40
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(n
O

~central longitudinal csectlcm of the main bear- |

stern thereof an open-bottomed well and a
propeller-shaft extending through the well
and capable of being ralsed or lowered |

The invention consistsin various novel con-
structions and details whereby the objects
of the invention are accomplished.

In the accompanying drawings, in which
like letters of referenceindicate like partsin

all the views, Figure 1 is a side elevation of
a portion of the stern of a vessel constructed
in acecordance with myinvention, one side of
the vessel being broken away and showing
by dotted lines the positions of the parts when
the main propeller is depressed. Fig. 21s a

¥

ing for the plopellel-shaft I‘iﬂ' 3 1s a plan
Fig. 4 1sa plan view showing the
arrangement of the main and side shafts and
the well in the vessel for the reception of the
shaft; and Fig. 5 is a plan view showing the
arrangementof the motor-wheels by which the
pr opellel -shafts are driven.

In the present embodimentof the invention
I have shown a vessel provided with three
propeller-shafts, each having a motor-wheel
thereon for receiving the impact of water
under pressure for imparting movement to
it. The central shaft A is provided with a
propeller a, and each side shaft A’ is provided
with a pmpellm a.

In order that an up-and- -down movement

may be given the centr al propeller-shaft with--

out impairing the effectiveness of the motor

by which the shaft is rotated, I prefer to use

the hydraulic motor shown. The latter is not
claimed herein and is only shown and de-

| seribed as being particularly apphca,ble to

the constr uctlon claimed.

The means for driving the shafts is shown-

in Fig. 5 of the drawings.. Each shaft has ar-
.ranﬂ"ed on it a watu wheel, having on 1its
penphery buckets or vanes, aﬂ'amst which
water under pressure is directed thl ough suit-
able nozzles arranged on opposite suies of the
respectwe wheels to revolve the diifferent
wheels in either direction, according to the

‘desired direction of movement of the vessel.

The wheels B B of the side shaftsaremonnt-
edin casings B' B, asshown. Theyare given
motion by water undel pressure from a pump

C; conveyed to suitable nozzles bband b b

thr(mﬂ'h pipes b* b A three-way cock b3 is
arr anﬂ*ed in each pipe b% by which the water
is directed through the nozzles b b-or the noz-
zles b’ b, as demred to rotate the water-

wheels B B and consequently the propellers

a a', in elthel direction.

| In_ order that during the revolution of the
propellers a’ @’ to move the vessel in a for-

ward direction they may throw water against
which they act inward, the inclines of the
blades of the respective propellers are oppo-
sitely arranged, and during forward move-
ment they rotate in the dnecmon indicated
by the arrows. The result of this is that'duar-

..............................................................................................................................................................................................................................................................
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ing the forward movement of the vessel the | venient manner. On_e-'mea,ns-qf effecting the
raising and lowering is shown in Kig. 1 of the

volume of water displaced by the side pro-
pellers is thrown inward and is acted upon

by the central propeller. | _
- The side propeller-shafts are fixed and are
so arranged as to be only slightly submerged
in order to avoid danger to them when the

vessel 1s 1n shallow water.

. The central propeller-shaft A has at'ra,nged |

on 1ts forward end the water-wheels F and G,

each provided with buckets or vanes, and |

these wheels are inclosed within a casing E,
which has trunnions mounted in uprights e,
permitting the rotation of the casing. Water
under pressure to be projected against the

‘wheels I and G is conducted to the interior

of the casing through telescoping pipes C’,

~ leading from the pumps C. The water after

20

being projected against the wheels is con-
ducted from the casing K by the telescoping
pipes C-. - |
T'he well D, throngh which the shaft A ex-
tends, has no bottom throughout its length,

- and thus it offers no obstruction to the de-

25

pression of the shaft A to any desired depth.
T'he well being open, as shown, no impedi-

ment to the even and constant flow of a cur-
rent of water through the well and over or |

against the propeller ¢ in the forward move-

“ment of the vessel is offered, and therefore a

tion of the rudder M.

~ tion of a vessel the propeller acts upon water

35
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which is thrown into eddies and currents by |
passage of the stern through the water.

The forward face of the casing E has on it
a thrust-bearing E', receiving the forward end
of the shaft.. The thrust-bearing, which is
preferably of a counstruction similar to that

- shown in application Serial No. 706,728, al-

5O
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lows a limited longitudinal movement to the

shatt to adapt it to different pressures on

the propeller. | | |
H represents the main bearing for the pro-
peller-shaft, which is arranged in the well D
of the vessel. Thebearing and the shaft A are
supported and guided in their up-and-down
movement by the arms i, having at the up-

per ends the cross-pieces 2’ and /2, provided.

with dovetailed ends, which are received by

. correspondingly-shaped guideways d in the

sides of the well D and in the housings N N.
The bearing II is preferably lined with lig-

num-vite and has openings /8 in its sides for
permitting theinlet of water,whereby the nec--

essary lubrication is supplied to the shaft.
The upper casing of the well D is formed
by the removable plate O, attached to the
deck of the vessel by bolts ¢. The plate has
in it openings o' 0? for the passage of the arms
h, and housings N N, having guideways in

their inner faces to receive the cross-pieces |
N?, are attached to the plate O by bolts.

~The raising and lowering of the shaft to
give the desired submersion to the propeller

may be accomplished in any desired or con-

...................................................................................................................................................................

In ordinary construe-

to the nozzles.

drawings. This consists of the cylinder J,
attached to the plate O, having its piston-rod
J' connected to the bearing H by the link 4.

| The piston is moved up or down in the cyl-
inder to change the position of the shaft A,
‘and consequently of the propeller, by water

under pressure supplied through pipes K I,

connected, respectively, with the upper and

lower ends of the cylinder. The pipes are

pressure at one end of the cylinder and ex-

hausting it at the other the shaft may rapidly
‘be raised or lowered to any desired position.

The forward wall of the well D has arranged

in it a.plate D', capable of moving up or down
in a way d’, the space between the two being
‘packed to prevent entrance of water from the
~well to the hold of the ship.
ing D*is arrangedin theplate D', and through
this passes the shaft A. o

A globe-bear-

In order that a greater or less quantity of

~water may be projected against the wheels If
and G, as required in-driving the propeller a
in its different positions, I arrange in the wa-

ter-chests M', on each side of the casing E, in

70

75

capable of acting either as inlet or exhaust
-conduits, and thus by admitting water under

30
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which water under pressure is received from

a pump, a series of nozzles N’ of different

moved to bring either of the nozzles on either
side of the casing into line with either wheel

‘For G. The plates have openings through

them for the passage of water from the chests
Levers P are connected to
the plates, and by these levers the mnozzles

.areas. 'Thesenozzles are arranged on sliding
plates O', which plates are capable of being

jqele}

may be moved at will to any desired position

and rigidly retained in place. The nozzles

are spherical on their inner ends and are ca-
‘pable of being moved to project water at any
“desired angle.
Jating the quantity of water projected through

As a further means of regu-

the nozzles, plates R are arranged adjacent to
the inner ends of the nozzles. These plates

have openings r, corresponding in size to the

opening in the largest nozzle, and are con-
nected to levers P, by which they may be

moved longitudinally to bring the whole or a

ITIO

I1§

portion of the area of any of their openings

to register with the opening in the nozzle.
In addition to the described means of regu-
lating the speed of movement of the propeller

a I provide the shaft A with the two water-

wheels I and G, of different diameter. The
nozzles N' on each side of the casing E are all
capable.of being brought in line with either

of the wheels, and thérefore the speed of the
revolution of the shaftin eitherdirection can
guickly be changed by bringing water under
pressure from either nozzle against either of

the wheels, the difference in diameter of the

‘wheels being sufficient to effect a material
~change of speed without manipulation of the
| other means herein described as provided for
| the purpose. - |
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“tions heretofore employed.
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The construction herein described accom-

plishes what is impossible by the construe-

sion of the main propeller to any desirable

depth to allow its blades to act on water of

great density 1s permitted, and a solid body

of water for the action of the propeller a,nd,

of the rudder is permitted to be formed in
rear of the vessel.

~ that it will not. be lifted from the water in

15

20

2 5

302

the pitching of .a vessel and therefore a con-
stant impelling power maintained under all
conditions.

By removing the plate fonmnﬂ' the top of
the well the shaft extending tluoun'h the well
and its propeller can be raised entlr'elv out of |

the water, and thus parts can be cleaned or
repaired without removing the propeller from
the shait.

Whilel have herein Drl:l ticularly shown and
described a preferred form of motor for ro-

tating the shaft, no claim is made therefor, as
it forms the subject-matter of application, Se-

rial No. 691,416, filed September 20, 1898S.

- Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1.- A vessel having the open- -bottomed well
extending from the stern of the vessel for-
ward, the propeller-shaft extending through
the Well the bearing for the shaft, supports
for the beal ing, the ﬂ'mdes on the %1des of the

By itthe depres-.

In rough water the pro-
peller can be deplessed to such a position |1

well, ‘and the er oss-pleces attaehed to the sup-
ports and entering the guideways, substan-

tially as deseubed
92.” A vessel having the well provided with

Vi
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guideways on. its suiles, the propeller-shaft ex-

tending through the well, the bearing having
the suppmts the Cross-pleces attached to the
supports and entering the gnideways, and the

cylinder havin oits plstou attached to the bear-

ing and having inlet and exhaust pipes, sub-
s’rantlally as deseubed
3. A vessel having the open-bottomed well
the side propellers havmn' their blades oppo-
sitely arranged, and the central propeller-

40
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shaft Etllc’bn“'ed in the well, substantmlly as '

described.

4. A vessel having the well open at its bot-
tom and provided with the removable cover-
ing-plates, and the pivotally-arranged pro-

stanma,lly as descllbed |
5. A vessel having the open-bottomed well,
in combination Wlt}h the propeller-shaft ex-

‘tending through the well, a motor-wheel on

the shaft, and the pivoted casing containing

In testimony whereof I affix my signature

11in presence of two witnesses.

ALMERIN H. LIGHTH ALL.

" Witnesses:
DaAvIiD H. MEAD,
THOMAS BRADLEY.

| peller-shaft extending thr ouﬂ'h the well, sub-_ |

55

-t-he motor-wheel, substantially as described.
60
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