(No Model.) 2 Sheets—Sheet 1.

- J.ELIAS.
_ HYDRAULIC MARINE MOTOR. ,
~ No. 366.,768. . Patented July 19, 1887.

¢
2
ﬁ;‘l

——— i - _. ___L____ ". H

p————

//
[~

~
e s i s A 3:? q “—‘:ﬁ" ~ |
. : e \
L —— QA
N [ -\ ‘-ﬂ
. \ .

274 7
v /8
|
7

_______ SENERE\
r; - P< hE _ ‘:‘:‘"j“:ff —3 %
3 __ TN
r——— M I '
- - ' ' - INVENTOR:
WITNESSES: _ ~
| - ' //mﬂ Ctreao.
V2 o Dy his .dﬁww-ey;,

N. PETERS, Photo-Lithographer. Washington, D C.




(No Model,) . 2 Sheets—Sheet 2.

- J. ELIAS.
.  HYDRAULIC MARINE MOTOR. 1
No. 366,768. Patented July 19, 1887,

\\ \\\\\L.

. \\\\\\\\\\\\ .
N

N
.l. E:
A
)
N
A\
) il
% N
[ th_ -_‘*ﬁ&
_ )
AL e
qﬁ%& =N
N S
| N
WITNESSES: | / |NVEN;§OR: '
v e Cleao.
lattecer Foilfore. By his .flﬁarwn_ay;ﬂ
Clot A rtcr: _ AT oA & O o 7o,

h—_—-—l—u—n.-:____:

. PETERS. Photo-Lithagrapher, Washimgion, L. L.




10

UNITED STATES PATENT OFFICE.

JOSEPH BELIAS, OF BEYROOT, SYRIA.

HYDRAULIC MARINE MOTOR.

SPECIFICATION forming part of Lietters Patent No. 366,768, dated July 19, 1887.
Avpplication filed September 30, 1826. Serial No. 215,032,

-

(No model.) Patented in Tarkey May 10, 1886, No. 64. .

To all whom it may concerw : |
Be 1t known that I, Josrrr ILIAS, a sub-

ject of the Sultan of Turkey, and a resident of

Beyroot, Syria, haveinvented certain new and

useful Improvements in Hydranlic Marine Mo-

tors, (for which Letters Patent in Turkey were
granted May 10, 1886, No. 64,) of which the
tollowing 18 a specification.

The object of this invention is to provide a
mechanism for utilizing the power of the waves

- ofthesea. Myinventionisto bedistinguished
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from that class of wave-power motors which
owe thelr action to the superficial movement
of the waves, since in my apparatus it is from
the pressure exerted by the water at a consid-
erable depth below the surface that the power
is derived. I so construct the apparatus that
the moving parts are protected from the ir-
regular and sometimes dangerous shocks of
the waves, while at the same time a normal
communication with the depths of the water
18 maintained to such effect that the dynamie
energy resulting from the force of the wavesis
collected and.rendered useful.

My apparatus consists, essentially, of two or
more floats—-preferably several-—each occupy-
1ng a separate chamber in which it may freely
rise and fall, and each chamber being in com-
munication with the sea at a suitable depth.
The floats ecarry racks gearing with toothed
wheels on a revolving shaft, or other eqguiva-
lent mechanical conneetlous may be applied
in such manner that on the rising and falling
of the floats the shatt 1s rotated. The floats
are of two kinds, being respectively light and
heavy. The light floats are very buoyant and
are so connected as to drive the shaft when
ascending, while the heavy floats are nearly
submerged and act by their weight to drive
the shaft during their descent. By this means
all lost motfion is avoided.

I provide for regulating the appuatus by
nmeans of a governor, and also 2 dynamometer
for indicating the Opemt-i(m and denoting thie
tide-levels.

The accompanying drawings illustrate my
invention in detail.

Figure 1 1s a front elevation in section on
the line 1 1 in Fig. 2. Fig. 2 1s a side eleva-

tion in section on the iine 2 2 in Fig. 1.
3 1s a plan partly in horizontal section.

Fig.

Fig.

il

i rangement of guides may be adopted.

4 1s a front elevation of the governing appara-
tus on a larger scale; and Fig. 5-1s an eleva-
tion of the indieating apparatus, the masonry
being 1n vertical transverse section.

Let A A’ designate the floats, and X KX the
chambers. These chambers are formed 1n
masonry O, are of any desired number, and
are in communication with the water of the
sea Dy the openings W, so that the water In-
side the chambers 1“1atumlly seeks the same
level as that of the sea outside. T'hese open-
ings should be at such a depth as to bealways
below the level of the sea, even at low tide.
For the Mediterranean I place them 1.40 me-
ters beneath the mean level; but this depth
must be varied for different places, depending
on the amount of rise and fall of the tides and
upon other circumstances.

The floats A A are made preferably of sheet-
iron or iron plate, and are so mounted as to
be free to rise and fall in the chambers Ik KK
with therise and fall of the water-level therein.
Each float is guided by two vertical rods, 1 L,
fixed at their lower ends to the bottom of the
chamber and at their upper ends to a cross-
frame, N. The float has two corresponding
tubes fixed in its interior, and through which
these rods extend. Any other suitable ar-
The
floats A A are the licht floats, being entirely
empty, and consequently lnmup :gleflb buoy-
ancy. The floats A" A’, on the contrary, arc
the heavy floats, being heavily ballasted either
by being pmrtly filled with water or by being
otherwise weighted, so that they are nem]y
submerged.

D is the motor-shaft of the apparatus,
mounted in Learings in fixed {rames M M and
revolved by the rising-and-falling movement
of the floats. A belt-pulley, 15, 1s fixed on
this shaft for the purpose of transmitting the
power to other machinery that is to be driven.

The floats A A and A" A’ rise and fall si-
multaneously with the variations of the water-
levels in the chambers, and 1n so dolng-act
upon this motor-shaft in alfernate manner.
During the ascending movement the buoyant
floats A. A alone act to revolve the shaft, the

others being passive; but during the descend
ing movement the ballasted floats A’ A’ alone
‘ICB and the othersare passive. This result 1s
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attained by the-intefposition bétween each of | float exerts an effective downward pressure.

the floats and the shaft of some kind of single-

‘acting mechanical connection, so that when.

the float is moving in one direction it engages

the shaft, and when moving in the other direc-

tion it disengages itself, and by relatively re-
versing this single-acting mechanism for the
respective floats, so that the engagement is in
one direction for the heavy floats and in the
opposite direction for the light floats. - Any

- suiltable or practicable known ‘‘mechanieal

£5

movement’’ may be employed as this mechani-
cal connection; but the most convenient and
simple mechanism for the purpose is the one
shown, which I will proceed to describe.
On the shaft D are fixed toothed gear-wheels
C C, one for each float. These wheels are in
mesh with vertical racks B B B’ B/, which are

~connected by rods R R with the respective

- 20

floats. The rods R R are cnided 1n boxes S
In the cross-frames N N.  The racks B B,
which are connected to the light floats A A,

- engage the wheels C C on one side, while the

racks B’ B', which are connected to the heavy
floats A’ A’, engage the wheels C C on the op-
posite side. Each of the racks has its teeth

pivoted to it and beveled, as shown in Fig. 2,

o that the teeth are rigid when -it is moving
inone direction and positively engage and turn

- the wheel, but when moving in the opposite

~direction the teeth are deflected and produce

35

~greater strength and a smoother movement,
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no etfect. The racks B are rigid in rising, bub
in descending their teeth are displaced in pass-
ing the wheel, and do not resist its continued
forward revolution. The racks B’ are of the
same consiruction, but inverted.  To give

the racks are made in three ranges or rows of

teeth, the teeth being set successively in ad-

vance of one another, as shown in Fig. 1. The

~wheels C are likewise of three rows of teeth.

“Prior to my invention wave-power motors
have been made in which the floats are double-
acting—that is, in which each float acts upon

the shaft both during its ascent and descent.

In all such motors there isa great loss of power
and speed through what may be called ‘“lost
motion’’ or ‘‘ backlash.”” TFor example, in as-
cending the resistance of the machinery to be
propelled holds down the floats to a deeper

submergence than the normal, ‘and when the

pressure of the wave ceases and the reaction
begins the float does not begin to exert any

downward pressure until after the water has

sabsided sufficiently to leave the float in equl-
Iibrium, and even then the subsidence must

continue until a sufficient wejght of the float

- 18 oub of water to equal the resistance of the
- machinery before any motive effect will be pro-

60

duced. To make this more clear, let us sup-

- pose that in order to move the machinery to

be driven the float has to be lifted out of the
water in descending or pressed down into the
water in ascending one foot beyond its normal
position. Then at the turn of the ascending
wave the float is depressed one foot, and henece
the water has to descend two feet before the

Then at the turn of the descending wave the

ciffective downward pressure ceases, and the 70

wave has to ascend two feet before the float ex-

erts a sufficient upward pressure again.  Thus

the float is in great measure impotent during

a considerable part of the time. If weimagine .

that the waves rise and fall only four feet, we 75

perceive that during one-half the time the

floats are practically powerless, while if the

rise and fall is only two feet the floats become

altogether ineffective. = o
"My present invention entirely avoids this 8o

source of loss, since the floats act only 1n one

direction. By their being divided into two
classes and acting ab alternate times the pro-

pulsive pressure is as nearly continuous as is

possible in motors of this nature. o 85
‘The openings W W of the respective cham-
bers are provided with sliding doors or valves,
one of which is shown at J in Fig. 2. These -
are for the purpose of reducing more or less

‘the-area of the openings, in order to redunce, go
‘when necessary, the violence or amplitude of -

the movements of the floats. Ifach valve J is

fixed to a rod, j, which is suspended from a .

chain, %, which is passed over and fastened to

‘a pulley or drum, L.  The several drums L L. 95

are fixed on a shaft, I, which may be turned

in order to open or close all the valves J J
simultaneously. This shaft may be turned
either by hand or by an automatic regulating
mechanism. (Shown in Fig.4.) The shaft I 100
carries a worm-wheel, I, which meshes with

a worm, p, on a'short horizontal shaft, P, on
which shaft is fixed a crank, Q, for turning

the parts by hand. On the opposite end of.
shaft P is fixed a friction-wheel, G% (ora bevel- 105
gear,) which may mesh at any time with either

one or other of two similar friction-wheels, (or
gears,) * % on a shaft, G. This shaft is ro-
tated by a belf, #, from the main shaft D, and

is capable of sliding longitudinally in its bear- 110
ings, so as to bring either of its wheels G® G° '

‘into engagement with the wheel G?, and there-
by to revolve the shaft P in one direction or

the other, and consequently torevolvetheshaft
I and openor close the valves J J. The longi- (15

‘tudinal movement of the shaft G is effected by

a centrifugal governor, F, of any suitable kind,
(such as a ball-governor, as shown,) which is

~driven from the main shaft D by a belt, ¢. If
“the shaft D revolves too rapidly, the governor- 120

balls fly outwardly and move the shaft G to

the right, the shafts P and I are turned in the

direction of the arrows, and consequently the
valves J J are lowered, thereby reducing the

area of the openings W W and decreasing the 125 |

movement of the floats. When the shaft D

‘revolves too slowly the contrary effect is pro-
duced. o o y

In case of any sudden increase in the force

~of the waves the floats might be thrown up- 130
~ward too forcibly before the governing mech-

anism would have time to work. To reduce .
any shocks that might thereby be caused, I
have provided buffer-springs 2 z, fixed to the
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fotindation at the top of the chambers in posi-
tion to be struck by the floats in their ascent.

Kig. 5 shows a dynamometer or indicating
device for showing the energy that is being
A small float, «, iS
arranged to move freely up and down in cor-
respondingly small chamber £, which is in
communication with the sea by an opening, w.
Another float, «/, is free to rise and fall in a
second chamber, I/, which is in communica-
tion with the chamber « (or with the sea di-
rect) through a conduit, o, of such small area
that the level of water in the chamber %’ does
not perceptibly rise and fall with the waves,
but remaing at the mean level of the waves,
rising and falling only with the tides. The
float «” has a rod, ¥, which ecarries at its up-
per end a dial, f, and a pointer, p»’. This
pointer moves up or down along a graduated
scale, 7, and thus indicates the tide-level. The
rod &" bears the axis of a pulley, ¢, and has a
rigid arm, ¢/, which bears a sheave ¢. The

float ¢, which rises and falls with the waves, .

has a rod, b, to which is attached a chain, ¢
which rises, passes over the sheave ¢, and then
around the pulley g, and at its end has a
weight, ¢/, to keep it taut. The axis of the
pulley g carries a hand, ¢, which, as the float
« Tises and falls with the waves, oscillates over
the dial /. The amplitude of its oscillations
farnishes an indication of the power being
generated. The opening w is provided with a
valve, j,, by which its area may be adjusted.

Any desired number of floats, A A’, may

7.

be employed, according to the loeation and to -

the power required, and they may be arranged
to drive any number of shafts D.

My Invention may be variously modified in
proportions and materials and by the substi-
taution of mechanical equivalents, as will be
well understood. |

My machine is not limited in its application
to tidal waters, but may be used with inland
lakesand other bodies of water forming waves.

I claim as my invention—

1. A marine motor counsisting of the com-
bination of two (or more) floats, a rotary shaft,
and single-acting connecting mechanism inter-
vening between said floats, respectively, and
said shaft, and relatively reversed for the re-
spective floats, whereby thesaid shaft shall be
driven by the ascent of one float and by the de-
scent of theother, and whereby each float shall
exert a pressure to revolve said shaft while
moving in one direction and shall be free
while moving in the opposite direction, sub-
stantially as set forth.

i

(o

2. A marine motor consisting of the com-
bination of two (or more) floats, one of which
18 relatively light or buoyant and the other is
heavy or ballasted, with a rotary shaft and
communicating mechanism intervening be-
tween said floats, respectively, and said shaft,
and adapted to drive said shaft during the
ascent of the light float and during the de-
scent of the heavy float, whereby the light
tloat descends freely and the heavy float as-
cends freely, substantially as set forth.

0. The combination, with the rising and
falling floats, the rotary shaft, and the toothed
wheels on said shaft, of racks carried by said
floats and engaging said wheels, constructed
with pivoted teeth beveled on one side in-or-
der to engage said wheels when moving in
one direction and free themselves therefrom
when moving in the other, substantially asset
forth.

4. Two or more float-chambers communi-
cating with the sea by submerged openings,
combined with valves adapted to close said
openings, floats in said chambers adapted to
rise and fall, a rotary shaft driven by said
floats, and a governing mechanism adapted
Lo open or close said valves more or less in
proportion to the variations in speed of said
shatt, substantially as set forth.
and floats therein, of buffer-springs arranged
to receive the shock of the foreible ascent of
the floats, substantially as set forth. |

6. The combination, with a wave-float mo-
tor, of a mean-level indicator consisting of a
float-chamber communicating with the sea by
a small conduit, a float thercin, a graduated

‘scale, and a pointer actuated by said {loat, sub-

stantially as set forth.
7. The combination, with a wave-motor, of

a power indicator consisting of a float-cham-

ber communicating with the sea by a sub-
merged opening, a float therein adapted to

rise and fall, a graduated dial or seale, a hand

moving along said dial, and connection De-
tween said hand and said float, whereby the
hand is caused to move back and forth pro-
portionally tothe movements of said float, sub-
stantially as set forth, - -

In witness whereof I have hereunto signed

my name in the presence of two subscribing

witnesses. | .
JOSEPH ELTAS.

Witnesses: |
CONSTANTINE E. KiIOURI,
ANTIIOUN J. MESSARA.

b. I'he combination, with float - chambers
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