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To all whomy ©& mar conecern:

Be it known that I, EL1 E. SAGER a citizen:

of the United State& residing ab Duluth in
the county of St. Louis and St.ate of Minne-

sota, have invented certain new and useful

Improvements in Tide-Motors; and I do here-
by declare the following to be a full, clear,
and exact description of the mventlon such
as will enable others skilled in the art to whmh

10 1f appertains to make and use the same.

I3

T'his invention relates to improvements in
wave-motors or ‘‘tide- powels,” as they are
sometimes called.

- T'he main objects of the invention are to
5 produce a cheaply-constructed and desirable

mechanism that may be located in a conven-
ient body of water—as, for instance, a river
or harbor—and which will be of such con-
struction as will ecause it to convert the rise

20 and fall or ebb and flow of the tide into a

power capable of being utilized and convey
the same to any point defured for operating
any kinds of machinery desired.

Various other objects and advantages of

25 the invention will hereinafter appear, and

the novel features thereof will be particu-

larly pointed out in the appended claims.
Referring to the drawings, Figure 1 is

side elevatlon and partial seetwnal view of

30 a wave-motor or tide-power constructed in

35

40 movement in a suitable guide-frame, which |

45

accordance with my invention. Tig. 2 is a

top plan view of the same.

Like numerals of reference indicate like

parts in both the figures of the drawings.

1 designatesa float-body of any size or 5ha,pe
or eonsm uction, but which in the present in-
stance is of cubical form, and is preterably
constructed of wood smtably bound by iron.
T'his float-body is supported for free vertical

is preferably formed by arranging at each

of the four sides thereof V@I‘tl@&l posts or

standards 2, the lower ends of which are sub-
merged in ‘the water of a river, bay, or
ocean, as the case may be, the lower ends of
the sa,ld posts or sta,ndmds being driven in
the bottom of the same a sufficient depth to
lend perfect stability to the guide-frame
which they compose. At such pomts of the

o float- body as are opposite the posts or stand-

ards 2 antifriction-rollers 3 may be located
thereon, the same being adapted to ride over

| the adjacent faces of the posts or standards

2 as the float-body is caused to rise and fall
in a vertical manner by the ebb and flow of
the tide, as will be obvious. I may, if de-
sired, rmlround the structure thus formed

55

by a wall or breakwater 4, such breakwater

extending either wholly or partially around

the same, the object being to protect the
structure from the too v1olent action of the

| surt or waves and yet permit of the benefit

of the resulting rise and fall of the water.

At the inner ends of a pair of parallel
frames or other suitable supports 5, located
at one side of, in this instance, and at a
slight distance from the float- body 1, I jour-

nal in bearings 6 a main shaft 7, mountmﬂ'
rigidly upon the same either one or a pau of
drums 8. One or a pair of corresponding,
though smaller, drums or pulley-wheels 9
are 1ocated in beamngs 10-1in line with the
drums 8, which bearings may be supported
upon the breakwater 4, as herein shown, or
upon an extension of the supporting side
frames 5, where the breakwater is not em-
ployed, such employment being unneeessary‘
in some instances.

Bolted or otherwise secured Ilﬂ‘ldly to a
face of each of the drums 8, or at suitable
points along the main shaft 7, are toothed
sectors or: seﬂ'ments 11 of Subsmutlally quad-

rant shape, the diameters of which are in ex-

cess of the diameters of the drums 8. The
teeth of these sectors mesh with correspond-
ing teeth of small spur-gears 12, which are
rwldly mounted upon and are therefore
adapted to move with a transverse counter-
shatt 13, that alines with the main shaft 7
and 18 supported in bearings 14, located on
the side frames 5.

Beyond and alining with the counter-shaft
13 there is supported in journals 15 a shaft 16,

which may be centrally or otherwise cranked

as at 17, and provided at that point with a
pitman-rod 18. If desired, several crank
porions and pitman-rods may be employed

i in connection with the crank-shaft 16, or any
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other means may be employed for transmit-

ting either a reciprocatory or rotary motion
therefrom to any kind of mechanism located
therebeyond. This crank-shaft 16 carries a
pair of friction-pulleys 19, that move with the

| shaft, or they may be spur-gears, as pre-

| ele
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ferred, and the same are in operative contact
with similar, though much larger, pulleys or
gears 20, that are mounted on the transverse
counter-shaft 13 at the sides of the gears 12
thereon.. In the present instance a pair of
cables are attached at 21 to the opposite sides
of the center and near the bottom of the float-
body, such cables being designated as 2,
and they are passed upward and over the
pulleys 9 and extended along and under the
large drums 8, terminating on the upper sides
of the same, at which points they are made
fast. Similar cables 23 are secured to the
float-body near its top, extend downward
from their points of fastening 24, pass under
the pulleys 9 and over the large drums 3, ter-
minating and being fastened to the latter at
points about diametrically opposite those
points where the cables 22 are fastened.
will be apparent that the vertical movements
of the float-body resulting from the constant
ebb and flow of the tide will by the cables 22
and 23 be transmitted to the large drums 8

and cause the same to rock or partially ro-

tate in alternate directions. Such motion

will be transmitted from the segments 11 to

the small gears 12 and from them to the coun-
{er-shaft 13, the speed of the latter being in-
creased by the difference in relative diame-
ters existing between the segments and the
gears. This rocking motion will then Dbe
transmitted to the large pulleys or gears 20
and from them to the smaller gears or pul-
leys 19, the speed of the latter and the crank-

shaft upon which they are mounted beingac- |

cordingly increased, as before. Thepitman-
rod 18 will thus be rapidly reciprocated and
may be the end of a piston or may be con-
nected to a fly or other form of drive-wheel.
It will be obvious that these arrangements
may be duplicated at each of the four sides
of the float-body, although for the purpose
of illustration I have deemed an illustration
of one such arrangement sufficient for the
purpose of explanation.

Having described my invention, what I
claim, and desire to secure by Letters Patent,
18— |

1. The combination with the vertical guides,
and a float-body mounted for vertical move-
ment therein, of a pulley located at one side |
of the float-body, a drum rotatably supported |

It

in advance and in line therewith, cables con-

nected to the float-body near the upper and
lower ends thereof and passed in reverse di-

rections about the pulley and beyond the
same passed in reverse directions about and
fastened to the drum, a toothed sector rocked
by the drum, and a train of gearing operated
by and connected to the sector, substantially
as set forth. |

2. The combination with vertical guides,and
a float-body mounted for vertical movement
therein, of a plurality of pulleys located at
the side of the float-body, a corresponding
number of drums supported for rocking and
alining with the pulleys, pairs of cables con-
nected to the upper and lower ends of the
float-body and passed in reverse directions
aboutthe pulleysand beyond the same passed
in reverse directions around and secured to
the drums, a shaft for supporting the drums,
and means for conveying motion therefrom,
substantially as specified. |

3. The combination with the series of guide
posts orstandards located asshown, the float-
body, and the antifriction-rollers mounted on
the latter and riding over the posts, of the

breakwater, the bearings supported thereon,
‘the pulleys journaled therein, the opposite

side frames, the main shaft mounted in bear-
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ings thereon, the large drums carried by the

main shaft, the pairs of cables connected to
the upper and lower ends of the float-body
and passed in reverse directions about the
pulleys and beyond the same in reverse di-
rections about and secured to the drums,

toothed segments of greater diameters than

the pulleys and drums mounted on the main
shaft a transverse shaft journaled in the side
frames, small gears carried thereby and
meshing with the sectors, large gears carried
by the transverse shaft, a crank-shaft jour-
naled in bearings on the side frames, small
gears carried thereby and driven by the gears
of the transverseshaft, and a pitman-rod con-
nected to the crank portion of the crank-
shaft, substantially as specified. |

In testimony whereof I affix my signature

in presence of two witnesses.
ELI E. SAGER.

Witnesses:
GEO. .. SPANGLER,
WALLACE VW ARNER.
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