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UNITED  STATES

PaTeENT OFFICE.

ALMERIN H. LIGHTIIALL, OF NEW YORK N.Y.,
MAURER OF SA‘Y[E PLACE

ASSIG\T()R TO IIE\TRY A.

M_AR'INE- ENG-INE.

SPECIFIOATION formmg part of Letters Pa,tent No. 624 348 dated May 2, 1899.
- B.pphca,tmn ﬁled Angust 8, 1898, benal No. 688 076, (No model)

- To all whom it may CONCETTL:

Beitknown thatl, ALMERIN H. LIGHTHALL,
a citizen of the United States, residing at New

York, in the county of New York and State

of Ne-w York, have invented certain new and

- useful Improvements in Marine Engines; and

IO

~the place of engines d11ec_tlj energized _b.Y,'-
aas, V,apor"_, or air and which will over-
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I do declare the following to be a full, clear,
and exact description of the invention, such

as will enable others skilled in the art to which

it appertains to make and use the same, ref-
erence being had to the accompanying draw-
ings, and to the letters of reference marked
thereon which form a part of '[hIS specifica-
tion.

Thisinvention relates tomarine p1 opulsmn

The primary object of the invention is to

provide a marine engine capable of taking

steam,
come the disadvantages incident to such use
of these fluids in marine propulsion and be
capable of operation at less cost than any of
the engines operated in the usual way by the
fluids 1eferl ed to. |

With these ob,]ec‘ts in view the 1nventmu_

(3011818138, essentially, of a marine engine com-

prising a propeller-shaft extendmn' from the

interior o the exterior of a vessel, a propeller
mounted on the outer portion of the shaft,

an impact water-wheel provided with buckets
“or vanes, and means for projecting water un-

der pressure against the buckets or vanes.

Fuarther, the invention consists of various
novel con structlons a,nd ag
ments.

Finally, the invention consists of vauous
novel details of construction and arrange-

ments of parts, all substantially as her elna,f-
ter described and as set forth in the claims.

One form of embodiment of the invention

is illustrated in the aecompanvmw drawings,
in which— |

Figure 1 is a lon 0‘113[1(‘]11]&1 sectional view of |

a vessel having my motor applied thereto.
Fig. 21is a view, partly in section, showing the

,motm wheel, the means for p1ogect1ntr water.
‘against the wheel ‘and the means for control-

lmg and 160'111&t1nfr such projection. Fig. 3
i1s a:plan view, par r,]y in section, of the mlve
and conneetlons for 1eﬂ*u1atmﬂ* the ﬂow of

1*o'upments of ele- |

| water to the eylmders for controlling through

slide-valves the discharge of water upon the
motor-wheel. Fig. 4 is a perspective view of

a bucket or vane of the form preferably em-

ployed on the water-wheel. "Fig. 5 is a detail
sectional view of the means of securing the
nozzles in position. IFig. 6 is a side view. of
the valve for governing the flow of water by
which the water supply valves are operated.
Fig. 7 is a central vertical sectional view of
the valve. Fig. 8is a plan view of the valve
with the upper part of the casing of the valve
removed, and Fig. 9 1s & deta,ll view of the

valve in the pipes connectinﬂ' the suction and
‘discharge ends of the pumps.

In the drawings, A represents the motor or

‘water wheel, Whlch receives motion from the

impact of water projected against it, the wa-
ter being put under pressure and its flow be-

ing Ieﬂ‘llldted and governed by the means
heremaftel desembed and claimed. The mo-

tor-wheel is preferably inclosed in a casing a,

‘as shown in Fig. 1 of the drawings.
The periphery of the mober-wheel has at-

tached to it a series of buckets o', arranged
in close proximity to each other, and which
buckets are provided with two cups on each

I side, the cups a® a® being of somewhat greater

area than the cups «® a® and there being an
indentation a* on the outer face of the buck-
ets or vanes. Water from nozzles is project-
ed against the cups a* a* when a forward mo-
tion is to be given the vessel, while
smaller cups a? and the indentation a*receive
the impact of water when a reverse or back-
ward movement is to be given.. I do not of

course confine myself to the use of the de-
seribed bucket, as any bucket suitable forthe

purpose may be employed, nor do I claim the

specific form of bucket herem as the same

forms the subject-matter of a separate appli-
cation for patent, Serial No. 6383,077.

A propeller B, which may be of anysuitable
or desirable form, is mounted on a propeller-
shaft B’, which is rigidly attached to the cen-
ter of the motor-wheel A by keying or other-
wise. The propeller-shaft B’ is of a length to
retain the propeller at a proper distance fmm

the stern of the.vessel, as shown in Fig. 1 of
the drawings, and plefelab]y extends dqwn-.

the
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- ward from the stern at an aﬁgle. The for- | at the other end to the outlet. The p‘ipé -

‘ward end of the propeller-shaft is mounted in | is provided with a relief-valve f=2.

~ a suitable bearing b, mounted on a standard
b/, upon which bearing the thrust of the shaft

is imposed and by which the shaft is retained
1n position. | |
The water by which motion is given the

- water-wheel is supplied under desired pres-

10

I5

to the pumps. One of the steam-pipes is
shown in Fig. 1 of the drawings. The ex-
haust-steam from the pumps is conveyed by

20

sure by pumps C C’, arranged in as close

proximity to the wheel as possible in order
to avoid unnecessary friction in the conduits
by which the water is conducted from the
pumps to the nozzles from which it is project-
ed. Steam for the operation of the pumps

C :’imd C’ is obtained from a suitable boiler or
- boilers D, connected by suitable steam-pipes

d, having valves d' therein for turning or
catting off and regulating the supply of steam

~ suitable condenser-pipes ¢ from the pumps

to a well K, arranged below the water-wheel.

- the exhaust-steam passing through the pipes.
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- pipe and closing that in the other the water.

These exhaust-pipes terminate in coils which

are immersed in the water contained in the

well, so that they are kept eool. Therefore

will be econdensed and the water of conden-

sation will flow into the well E and be re-

tained there until used in the generation of
steam or for supplying the pumps C and C'.

The water to be forced against the motor-
~ wheel can be carried by the well E, which is
in a location to receive the water when its
energy i1s exhausted after being discharged
against the wheel, or the supply of water may |
be obtained from the body in which the ves-
To this end the suction-inlets ¢’

sel floats.

of the pumps are connected by pipes F with
the well E, and branch pipes F’are connected

with the suction-pipes F and are extended

through the shell of the vessel and extend

into the water in which the vessel floats.
‘I'he suction-pipes I are provided with valves

J and the branch pipes are. provided with
valves /', so that by opening the valve in one

~may be drawn either from the well or from
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the outside of the vessel, or by opening the
valves in each of the pipes water may be
drawn from both sources. Each pump is

provided with a discharge-pipe G, by which
each pump is connected to one of the water- .

chests H, from which the water is discharged

upon the wheel from one side or the other, as-
| df_}mrefi,- to revolve the wheel in the required
direction. Kach pipe G is provided with a

cut-off valve g. |
In order that one or both of the pumps may

be kept running continuously independently
of the discharge of water upon the wheel, and
thus the water retained under pressure ready
for instant use to move the wheel in one di-
rection or the other, I provide each of the
pumps with a pipe F? connected at one end
to the Inlet or suction end of the pump and

which is to keep the valve closed, and means
for giving more or less tension to the spring.

Thus when the flow of water through the

pipe G of one of the pumps is cut off by

the valve ¢ while the pump is operating the

relief-valve f? will, when sufficient pressure
exists in the pipe I%, be opened. Theresult
of this construction i8 that the pumps may

Tjh@ Te-
lief-valve has a spring 73, the tendency of

75

be kept operating continuously, and when the

discharge of water to one of the chests is
8o

cut off the relief-valve will automatically be
opened, with the result that the water will

simply circulate through the pump and the -
pipe F?, being thus kept under pressure ready

for immediate use.

The water after being
received by the water-chests H is discharged
against the buckets on the wheel A through

nozzles J, attached to the inner faces of the

chests and arranged to direct the waterin any
desired direction against the buckets or vanes
on the water-wheel. Any suitable number

of these discharge-nozzles may be. used, and
1n the present illustration of the invention I

have shown the water-chest as provided with

90

four, each extending in proper direction to

‘project water against the buckets or vanesin

a way to be most effective. In order thatthe

attachment, detachment, and adjustment of
the nozzles may be readily and easily accom-
‘plished, 1 preferably employ the means of

attachment shown in Figs. 2 and 5 of the

95

drawings. This consgists of a tap or plug K,

having an externally-screw-threaded end Z,

adapted to enter suitable openings in the in-.

ner face of one of the chests I, and also hav-
ing anenlarged outerend k', externally screw-
threaded and provided with a curved socket

k°. -Theinletendsof the nozzle J are spherical

into the socket in the outer end of the tap or
plug K. The inlet end of the nozzle and the

tap or plug are connected by a collar K',
screw-threaded onits inner face and provided

with an inward-extending flange having its
inner face curved to conform to the outer
face of the spherical portion of the mnozzle.

o

in general contour and of a size to fit snugly

110
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By this construction the nozzles are allowed

to be moved to point their discharge ends in

any direction from the water-chest when the
collar K’ is loose, and by tightening the col-

lar the parts are bound together and the noz-

zle retained rigidly in place by frictional

contact. | |
- The taps or plugs K extend through the

I20

inner walls of the water-chests H, and when

the openings in them are unobstructed water
under pressure in the chests will be projected
from all the nozzles. In order that these

openings may be opened or closed or partly

opened or closed by the exercise of little ex-

| ertion on the part of an operator, I employ

the means now to be deseribed.

- Arranged in each of the water-chests H is

r2s

130
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4, vertically-movable valve L, having open- |

ings of a width correspondmﬂ' to the size of

| the opening in the taps or plugs K and solid
portions of about the same size alternately

arranged. Connected with these valves are
rods L‘r which extend upward into eylinders

M and are provided at their ends with piston-
heads L~ _
" respectively at their upper and lower ends,

The cylinders M have ports m,

and with these ports are connected pipes m'

- m?, extending to a valve or cock N, by which

the inlet or discharge of water under pressure
is admitted or allowed to exhaust from one

end or the other of éither of the cylinders to |

move the piston-heads L? and consequently
the valves, to govern the discharge of water
through the _noyzles J from the wa,tel_ -chests.

The valve N consists, essentially, of two

- disk portions n and »/, arranged one above
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low the piston-head and raises the latter.

the other in a casing n* and each provided
with a projecting handle ?13 for operating it.
The center of each disk n #' is open, forming
a chambern?, with which communicatesa pipe
n°, This pipe is supplled with water under

pressure from the pumps through pipes n° | n

and n'. Xach disk of the valve N has two
openings n® and »’, connecting with the inner
chamber fnﬁ‘ and eapa,ble of 1en'13termﬂ with

the pipes m' and m?, and eachis a,lso pr ovided

11:1 its periphery between the openings fns and
n? with an indentation n'%, The pipesm’and

m? from the two cylinders M are connected

with theshell of the valve on each side thereof,
and between these pipes on each side is an
outlet or exhaust pipe n'l, also connected to
the shell of the valve and extending to the
well E or to some other convement place ol
discharge. |

In the opemtlon of the valve to allow the
inlet of water, for instance, to move one of

the piston- heads L?upward and thereby raise

the valve to partially or entirely open the
passages to the discharge-nozzles on one side
of the wheel a disk will be moved to bring
the parts to the position shown in full 11nec;
in Kig. 8 of the drawings. When the parts
are in this position, water under pressure will

flow through the opening %’ in the valve- disk.

and pass thr ough the pipe m? to the lower part
of a cylinder M', through which it enters be-

the same time the water contained in the cyl-
inder above the piston-head will be forced
out and wﬂl flow from the cylinder, through
a pipe m’, to the valve N. When the pipe m?
registers with the opening n’, the indentation
n!® is in a position to connect the pipe m' and
the outlet n!', so that the water flowing from
the cylinder will pass through the pipe m/,
theindentationn!’,and then will be discharged

~ intothe well K or at some other suitable place.

In moving the partsin the opposite direction

to wholly or partially cluse the openings to

the nozzles the opening. n® is brought to reg-

ister with the pipe m’, and thus the indenta-
tion 719 will connect the pipe m? with the dis-

| connected thereto rigidly in place.
The valve N is shown in the drawings as

At

VTl

the p1st0n-head by the inlet of Watel under
pressure above it and to allow the escape of

the water contained in the cylinder below the

plston -head.

The piston- -head and consequ ently the valve
may be retained in any desired position to
which they may be moved by turning the disk

‘to bring the blank spaces between the in-
dentation n° and the opemnﬂ's n® and n° in

front of the pipes m' and m? This move-
ment will confine water above and below the
piston-head and retain the sameand the parts

located adjacent to the cylinders which 113 con-
trols; but obviously, if desired, it may be
placed in the pilot-house or in any other suit-
able place, or two such valves properly con-
nected with the cylmde1s may be employed,
one to be located near the cylinder and one
in the pilot-house or at some other pomt
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In the operation of a marine engine con-

structed as desecribed steam ﬂ'enemted in the
boiler D is utilized in the most effective man-

ner possible, there being practically no loss .

in energy, and the use of an expensive engine
is entirely dispensed -with. Motion is given
the water or motor wheel A and the pr opellel

connected to the wheel, in either direction

by directing the water fmced under pressure

from the pumps through one or the other sets
of nozzles, and the speed of revolution is sus-

ceptible of modification either by regulating
the quantity of steam supplied the pumps or

100

by allowing the pumps to run at a uniform

speed and bYIeﬂ‘lllatlI]ﬂ‘ by the slide-valve the

.quanmty of water under pressure projected
| against the cups or vanes of the wheel.
case the pressure of water in the pump-outlet

In

pipe should become too great by reason of
wholly or partially cutting off the discharge

through the nozzles the relief-valve will open
‘and a,llow the passage of water to t.he suction

end of the pump.

- The great advantages which the herein-de-
seubed means of pr Opulsmn have over those
ordinarily in use are that the construction is
cheap both in first cost and in operation and

1S no# 11a,ble to the wear and tear incident to
“the latter.

~For instance, in my engine the
direction of revolution of the pmpelle1 may
be reversed with no appreciable shock to the
driving mechanism or to the vessel. 'This

arises from the fact that there is no connec-

105
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tion between the motor-wheel, which is con=

nected to the propeller, and ‘the means by
which' the wheel is pr opelled The water
ejected against the wheel is prefer ably gradu-
ally shut off on one side as 1t is turned on at

the otherin changingdirection of revolution,

and thereby a Gl]S]lIOIl of water is formed, bal-
ancing the wheel and preventing jars. As
the water once ejected from the nozzles can-
not be forced back by coming in contact with

125
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the bucketfs or vanes of the wheels, no reac-
tion which would result in vibration of the

charge-pipe n'', the result belnﬂ'to force down I }_)ELI ts of the motor takes place
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A great dlsadvantafre incident to the use | casing inclosing the Wa,ter wheel and nozzles

‘of propellers as ordlnarﬂy connected to and

driven by engines is the injurious effect of

“racing.” Ina propeller-shaftdriven byrigid

connection with a steam-engine the speed and
power of the shaft areincreased as the propel-
ler is raised from the water, because as the
load 1s taken from the shaft the valves of the

“engine work more rapidly,admitting more |
Consequently when .

steam to the cylinders.
the propellerisreturned tothe water it strikes
it with great force and the engine and vessel

receive Injurious shocks. Inthe construction
herein shown and described, while the speed

of the propeller will naturally increase as it

is raised from the water, the shaft, impact-

wheel, and propeller running freely, the ac-
tual power applied to the shaft is decreased

for the reason.that in the action of an impact
water-wheel the greatest efficiency is attained

when the peripheral speed of the wheel is half
that of the jet velocity of the water by which
the wheel is driven.

there is no shock, and as the resistance to its

revolution is presented by contact with water
the power necessary to drive the vessel is.
gradually attained. Thus the speed of the
propeller is automatically govemed m the

pitehing of the vessel.

Having thus described my invention, what

~ Iclaimasnew, and desire to secure by LeLters
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Patent, is—

outer portion of the shaft, an impact water-

wheel provided with ‘buckets Oor vanes ar-

ranged on the inner portion of the shaft, and
means for projecting water under pressure

against the buckets or vanes, subsmntmlly'

as described.

~ +2. A marineengine comprising a propeller-
shaft extending from the interior to the ex-
terior of a vessel, a propeller mounted on the -

outer portion of the shaft, an impact water-

wheel provided with oppositely-arranged cups
- or vanes arranged on the inner portion of the
shaft and nozzles for directing water under
pressure into the buckets or Va,nes, substan-
- tially as described. |

3. A marine engine comprising a propeller-

- shaft extending from the interiorto the exte-

55
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rior of a vessel, a propeller mounted on the

outer portion of the shaft, an impact water-
wheel mounted on the inner portion and pro-

vided with buckets or vanes, a casing sur-
rounding the water-wheel, and nozzles for
pro;]eetmn' water under pressure against the
buckets Or vanes, substantia,lly as described.

A marine engine comprising a propeller-
sha,ft extending from the interior to the exte-

rior of a vessel a propeller mounted on the
~ outer portion of ‘the shaft, an impact water- |
wheel provided with buckets or vanes ar-

As thepropeller returns .
to the water after being raised thereform

arranwed on oppos1te sides of the wheel for
projecting water against the buckets or vanes
in opposite directions for rotating the wheel

in one direction or the other substantlally as

described.

5. A marine engine comprising a propeller-

shaft extending from the interior to the exte-
rior of a VGSbel a propeller mounted on the
outer portion of the shaft, an impact water-

wheel having buckets or vanes and mounted

on the inner porti'on of the shaft, nozzles for
directing water under pressure against the

“buckets or vanes, pumps for supplying water

under pressure to the nozzles, a well situated
below the wheel, and a connection between

7©
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the well a.nd the pumps, substantially as de- B

seribed.

6. Amarine engine GOI]’lpI'Iblﬂﬂ‘ a propelleh
shaft extending from the interior to the exte-
rior of a -vessel, a propeller arranged on the
outer portion of the shaft, an impact water-

wheel mounted on. the inner portion of the

_ » 90
| mozzles for projecting water under pressure

shaft, and provided with buckets or vanes

against the buckets or vanes, pumps for sup-
plying water under pressure against the buck-
ets or vanes, a well situated below the wheel,
connections between the wheel and the suc-

tion end of the pumps, and connections be-

tween the suction ends of the pumps and the

| outside of the vessel, substantially as de-
| seribed.

1. Amarme engine comprising a propeller- |
shaft extending from the interior to the ex-
terior of a Vessel a propeller mounted on the

7. A marine engine comprising a propeller-

‘shaft extending f1 om the interior to the exte-
rior of a vessel, a propeller mounted on the
outer portion of the shaft, an impact water-

wheel having buckets or vanes arranged on
the inner portlon ot the shaft, nozzles f01 pro-

jeeting water under pressure ao*amst the buck-
ets or vanes, pumps for _supplymﬂ' water un-

der pressure to the nozzles, and connections
provided with valves between the suction end

and discharge-openings of the pumps, sub-
stantially as described.

8. A marine engine comprising a propeller-

_Shd,ft extending from the interior to the exte-

rior of a vessel a propeller mounted on the
outer por_tion,an impact water-wheel provided
with buckets or vanes mounted on the inner

| portion, a casing surrounding the water-
| wheel, water chests arranged in the sides of
the casing, nozzles connected with the water-
chests for projecting water against the buck-
ets or vanes, valves governing the flow of

water from the water-chests to the nozzles,

and pumps, for supplying-water under pres-

sure to the water-chests, substantially as de-
seribed. |

9. ‘A marine engine comprlslnn' a propellel- |

shaft extending fro_m the interior to the exte-
rior of a v.essel, a propeller mounted on ‘the

outer portion of the shaft, an impact water-

wheel mounted on the inner portion of the
shaft and provided with buckets or vanes, a

- ranged on the inner portion of the shaft, a | casing inclosing the water-wheel, nozzles for
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projecting wateragainst the buckets or vanes,

water-chests arranged in the casing and com-
municating with the nozzles, Valves for gov-

erning the flow of water from the chests to

the nozzles rods connected to the valves each
“provided with a piston-head, c¢ylinders hav-

ing ports at each end receiving the piston-
heads, and pipes for conducting water under

— .

prebsure to and from the ports of the cylin-
ders substantially as described. 10
Iu testimony whereof I affix my signature
in presence of two witnesses. :
ALMERIN H. LIGHTHALL.

Wltnesses

JoHN PFEIFFER, Jr.,

ALBERT LEU.
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