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SPECIFICATION forming part’ of Letters Pa,tent No. 639,734, dated December 26 1899

Application filed J'uly 15,1899, berlel No. 723,978,

(No medel )

To all whom it may concern:

Be it known that I, CLAUDE M. JOHNSON, a
citizen of the United States, residing at Lex-
ington, in the county of Fayette and State of
Kentucky, haveinvented new and useful Im-
provements in Wave and Tide Powers, of
which the following is a specification,

My invention relates to wave and tide pow-
ers, and has for its principal object to provide
SImple and thoroughly efficient means for the
direct transmission of powerderived from the

~oscillatory movements of one or more floats
or buoys moored in position to be acted on

by the rising, falling, rolling, or tumbling
motion of the water.

It is the principal purpose of my invention
to provide novel, simple, and convenient

means for the practwally direct application

of power to a continuously-driven shaft from
a float or floats or buoy or buoys acted on by
the waves or tides.

The invention consists in features of con-

‘struction and novel combinations of devices

In & wave or tidepower as hereinafter de-
scribed and claimed.
In the annexed dxawmﬂs 1llustrating the

invention, Figure 1 is a part sectional end.

elevation of one form of my improved wave-
power. Ifig. 2 is a part-plan view of the
same.
of the automatic clutch-gears on a shaft that
18 to be driven continuously from reversely-
rotary shafts on opposite sides.
horizontalsection of an automatic elutch-eem
on the continuously-driven shaft. Fig. 5 1S
a plan of one of the floats or buoys promded

with frames in which guide-sheaves are car-

ried. Fig. 6 shows a modification of the de-

vices thr ouﬂ'h which the eontmuouely-drlven_
Fig. 71sa

shaft is ectuated from the ﬂoms
plan of the same. |
The reference-numeral 1 in Floe 1 and 2

designates a framework or seeffoldmﬂ* to be.

eleeted over the water in a suitable position
for the utilization of wave or tide power by
means of floats or buoys 2 of any suitable con-
struction, On the scaffolding- 1 there are
erected at suitable intervals a nu mber of
frames 3, provided with snitable bearings for

a centrally-located shaft 4, thatisto be driven
This continuously - driven |

continuously.

Fig. 3 is a sectional detail view of one.

Fig. 418 a

| shaft 4 is to be extended the entire length of

‘the appa,mbus On opposite sides of the COT-

tinuously-driven shaft 4 and above each float

or buoy 2 thereis mounted a reversely-rotary
shaft 5, having a drum 6 secured thereon.
Each drum 6 has secured thereto a cable 7,

that passes over a guide-sheave 8 and con-

necls with a central portion of a float or buoy
2 moored beneath., The guide-sheaves 8 may

be mounted on shafts 9 supported in the

frames 3, as shown in I‘Iﬂ' 2.
By reference to Fig. 1 it will be seen that

one of the power-tra_nsmitting cables 7 is

passed over the sheave § to the upper side of

| theadjacent drum 6, while an opposite power-

transmitting cable 7 on the other side of the
continuously-driven shaft 4 is passed from
the nupper side of a sheave 8 to the under side
of the adjacent winding-drum. On each re-
versely-rotary drum-shaft 5 there is secured &
spur-gear 10, Figs. 1,2, and 3. The continu-
ously-driven shaft 4 is provided at suitable
points with hardened sleeves 11, Figs. 3 and 4,
andthesesleevesaresurrounded byautomatic

cluteh-gears 12, each of which is in mesh with

a spur-gear 10 on one of the reversely-rotary
drum-shafts. Theautomatic clutch-gears 12

“are held in pldee against endwise movement

on the sleeves 11 by means of collars 13, Kig. 4,

which may be secured to said sleeves in any

suitable manner. In each cluteh-gear 12 there
is provided a series of slots 14, FI 3, each

of which is widest at one end and has one
-side formed by the hardened sleeve 11, on
In each
of these slots 14 there is placed a friction-
‘roller 15, normally resting against any suit-

which said cluteh-gear is mounted.

able spring 16, that is so arra,nwed in the

--w1der part of the slot 14 as to hold said roll-

ers in position to enter the narrow end por-
ttons of the slots 14 when the gear 12 is ro-

‘tated in the pr oper direction to actuate the

shatt 4, on which it is mounted. When any
automatic clutch- gear 1218 rotated by a spur-
gear 10 on deseent of the float or buoy 2, the
eald cluatch-gear will receive rotation in such
direction as to cause the rollers 15 to enter the
narrow ends of the slots 14 and bear therein
against the sleeve 11 on the shaft 4, thereby
rota,ting sald shaft; but when a clutch-gear
12 is actuated through its intermeshing gear
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10 in an opposite direction on ascent of Lhe
float or buoy 2 then the rollers 15 will be
moved toward the springs 16 in the wider
parts of the slots 14 and will cease to bear

against the hardened sleeves 11 of the shafts
4, the aear 12 being consequently unclutehed,
so as to exert at this time no drwmﬂ' aetlon
on said shaft.

In order to provide for taking up slack of
the power-transmitting cables 7 on ascent of
the floats or buoys 2, each drum 6 has at-

tached thereto a rope or cable 17, Fig. 1, with
a Welfrht 18 attached to its lowel end The
wezn'hts 1S are suspended from the several

‘WIIldlI]U-dlumb 6 in such manner as to cause .

101}&131011 of said drums and take up slack in

the power -transmitting cables 7 when the |

loats or buoys 2 are moved upward by the
action of the tide or waves, and thuas these
power-transmitting cables 7are alwaysin con-
dition for actuating the drum 6 and their re-
versely-rotary shaftq 5 on descent of the floats
or buoys.

For the purpose of guiding the ﬂo&ts or
buoys 2 in their vertical movement and moor-
ing them in a convenient operative position,
SO 1311ab they may have at the same time a

sufficient lateral play to avoid undue strain,
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is

there are provided a number of vertical

cuides 19, consisting, preferably, of wire ca-
bles of sufficient strength and flexibility and
which are attached to the scaffolding 1 in
such manner as to provide a necessary de-
gree of rigidity for acting as suitable guides
to the ver tically- movable floats or buoys As
shown in Fig. 1, these vertically-arranged
guide-cables 19 are connected at their upper
ends to attaching devices 20, that are flexi-

bly connected w1t11 the lower endq of bolts or

screw - threaded rods 21, inserted through
openings in the upper pmtions of the scaf-
folding and secured above the same by nuts
22 or othel adjustable fastenings. Thelower
ends of these vertical guide- cables 19 are each
secured in attaching devices 23, that are piv-
otally connected with straps or clips 24, em-
bracing conveniently-placed uprights 25 of
the seaffoldmﬂ* 1, as shown in Fig. 1. These
straps or chps 24 are Slemerfredmtllat is to
say, they are placed on the uprlfrhts 20 at
points below the level of low water, so as to
provide a sufficient range of vertical move-
ment for the floats or buo;s Each clip or
strap 24 is held in place on the upright 25
by means of the wedging action of a Veltl-
cally - arranged bar 96 Lhclt is long enough
to have its upper end above the level of high
water when the clips 24 are secured in plzwe.
The lower eund of each bar 26 is wedge-
shaped, as shown in Kig. 1, to more read-
ily engage the clip or strap 24 and confine
it to the upright 25, and the upper end of
each bar 26 is confined to the upright 25 by
means of a strap or clip 27 and a set-screw
28 therein to bind said bar 26 against the up-

right. It will be readily understood that by

loosemlw the set-screw 28 the bar 26, which |

any other suitable manner.

2 _ , N 839,734

has a hooked or shouldered upper end, can
be readily lifted from engagement with chps
or straps 24 and 27 and then each ouide-cable
19 can be withdrawn from the Watel if de-
sired. Instead of the wire guide-cables 10
itt will be obvious that any “other suitable
cuides may be employed; but the wire cables
are preferable as affording some degree of
flexibility, nd at the same time by means
of the nuts 22 on the bolts or rods 21 said

cables can be strained to have any desired

degree of rigidity. The vertical guides19are
engaﬂ'ed on opposlte sides by f‘rulde-shea,ves
29, carried in the ends or othex suitable por-
tion of ‘horizontally-placed frames 30, that
are carried on upper and lower portions of
each float or buoy 2, as shown in Figs. 1 and
5. Each frame 30 inay be connected with the
float or buoy 2 by braces or brackets 31 or in
The vertically-
arranged guides 19 and the guide-sheaves 29,
carried on the buoys or ﬂoa-ts 2,7 afford very
convenient and compact means for mooring
the several buoys or floats independent of
each other and in such manner that each float
or buoy shall be free to have a necessary lat-
eral pla,y, to avoid undue strain, without in-
terfering with the required Eelmcal move-
ments ot said floats or buoys under the action
of the waves and tide. |
It will be obvious that any convenient nums-
ber of floats or buoys 2 may be arranged 1in
one or more series, preferably in parallellines,
and connected with independent reversely-ro-
tary shafts, as 5, preferably arranged on op-
posite Sldeb of t,he lengthened sha,ft 4, that is
to be continuously driven. By gearing each
reversely -rotary shaft 5 with the continu-
ously-driven shaft 4,through automatic cluteh
mechanism of any 31‘11table character the said
shaft 4 will receive a continuous rotation de-
rived in part from each reversely-rotary shaft,
while the provision of automatic e¢lutch mech-
anism between the continuously-driven shaft
4 and the several reversely-rotary shafts 5
will permit the necessary rocking motion of
the reversely-rotary shafts mt.hout acting on
the continuously-driven shaft except When
the reversely-rotary shafts are moved in the
proper direction on descent of each float or
buoy. It will be understood that the power
for driving the reversely-rotary shafts 5 is
derived f10m the fall of the several floats as
the waves and tide recede, the weights 18,
connected with the drums 6, being provided
merely to fake up slack in the power-tl Ans-
mitting cables that conneet with the several
floats or buoys. The manner of gearing the

continuously-driven shaft 4 with the Several.

reversely-rotary drum-shafts 5 is very simple
and extremely sensitive, so that it readily
responds to every descending movement of
each float or buoy. Obvmusly by employ-
ing a sufficient number of floats or buoys 2
and reversely-rotary shafts 5 connected there-
with, and each independently geared with
the shaft 4 through automatic clutch-gear-
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1ng, a continuous, uniform, and steady rota-
tion will be imparted to said contmuou%ly-
driven shafft. -

By means of a spur-gear, as 32, or a band-
wheel 33, located at any Gonvement point on

‘the contmuousl y-driven shatt4, powercan be

taken from said continuously- drwen shaft to
actuate various kinds of machinery, such as
alr-compressors,dynamos, or machinesin gen-
eral. This apparatus for the utilization of
wave = power 18 practical, economical, and

comparatively inexpensive, and by employ-

ing a suitable number of floats or buoys any

required speed and power can be readily ob-

tained.

It may be sometimes necessary to hoist the
floats or buoys 2 out of the water, as for pur-
poses of repair or to avoid damaﬂ'e to the ap-
paratus from high or violent storm-waves.
For this purpose there may be arranged on
each reversely-rotary drum-shaft 5 a loose
spur-gear 34, FKigs. 1 and 2, adapted to be
clutched with said shaft through a ecluteh-col-
lar 35, arranged to be operated by a lever 36
or otherwise. The spur-gear 34 is in mesh
with a pinion 37 on a shaft 88, that may be ro-

tated by anysuitable means—as, forinstance,

by means of a crank or lever attached to a
squared end 89 of said shaft 38; or the shaft
o3 might be opsrated by power. Obviously
there can be a shaft 88 and its pinion 37 for
each winding-drum, or the said shaft 33 could

be extended and provided with a number of

pinions for the reversely-rotary shafts of the
severaldrums. Byunelutchingthe spur-gear
34 from the drum-shaft it will be unaffected
by the oscillations or rocking of said shaft
when the wave or tide power isin operation.

Any suitable ratchet mechanism 40 may be
provided on each drum-shaftto hold the hoist-
ed floats in an elevated position, the pawl 41
of each ratchet device to be thrown off, of
course, when the floats are to be lowered into
the watel

It will be obvious that power from any con-

‘venient source could be applied to the driven

shatt 4 through gearing, such as 32 or 33, to
turn said shaft in a proper direction to hoist
the floats when necessary.

The floats 2, whieh are preferably hollow,
may be convemently weighted, as requir ed
by admitting any smbable quantlty of water
to the mterlor of each fioat. When it is de-
sired to hoist these floats, they may be light-
ened by discharging the water through a valve
42, that can be opened by pulling on a rope
43, extended to a convenient point within
reach of an attendant.

Instead of the arrangement of float- dctu- |

ated reversely-rotary demees shown in Figs.
1to 4, comprising drums 6, mounted on shafts
D, that are geared with the con tinuously-driven
shaft 4 throun*h automatic clutch - gearing
mechanism, I mayemploy an a,rranﬂ‘ement of
reversely-r otary devices such as shown 1n

- Figs. 6 and 7, in which the power-transmit-

tmﬂ' cable 7 of each float 1s secur ed to1ts ap-

understood.

‘propriate reversely-rotary drum 6°, that in

this case is loosely mounted on the continu-

ously-driven shaft 4 in alternately clutched

and unclutehed relation therewith through
automatic cluteh mechanism of any suitable
kind, preferably of the character already
hereinbefore described. Thus, as shown in
Figs. 6 and 7, the shafts 5 and gears 10 and
12 may be dispensed with, the continuously-
rotating shaft 4 being then provided with a

70

75

number of Joosely-mounted drums 62, corre-

sponding with the number of floats 2 to be
employed in the apparatus. Hach float 2 will

be connected with its drum 62, Higs. 6 and 7,

by a power-transmitting cable 7, and the
up on ascent of the fioat by means of a weight
18, suspended from a rope orcable 17 oneach
drum, as before. In the hubs or other suit-
able part of each loosely-mounted reversely-
rotary drum 6% will be arranged automatic
cluteh mechanism, preferably comprising the
slots 14, rollers 15, and springs 16, already
described, said antomatic clutch mechanism
being so al ranged that when the drum 62 is
mtated by deseent of the float 2 the said
drum will be automatically clutched with the
shaft 4, so as to drive the same continu-
ously in one direction, while on ascent of the
float the drum will be automatically un-

~clutched and rotated in a reverse direction
by action of the weight 18, the continuous

rotation of the shaft 4 in its one required di-

rection being meanwhile maintained through

the operation of descending floats acting on
other reversely-rotary automatic clutching
and unclatching drums, as will be readily
The several floats 2 may be ar-
ranged in parallel series, with their power-

3¢

-slack in each of these cables will be taken

Qo

95
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105

transmitting cables 7 passed over guide-

sheaves 8 on opposite sides of the continu-
ously-driven shaft 4 and thence in proper di-
rection to drums 6* on said shaft, as shown
in Figs. 6 and 7. Obviously any suitable
number of floats and connected drums or
other reversely-rotary devices may be em-

ployed, according to the speed and power to

be developed in the continuously- driven
shaft.

“As shown in Flﬂs 1, 2, 6, and 7, the floats
2 are preferably mtanﬂ‘ed on Qpp_OSlte sides
of the continuouslydriven shaft 4, thereby
obtaining the advantage of applying to said

- driven Shfbfb the power derived from a large
number of floats without involving any ne—'
cessity of extending a series of ﬁoats to a

great distance from the shore. Obviously
the reversely-rotary devices, through which
the power developed by the floats is applied

to the continuously-driven shaft, may be
mounted on said shaft or at the s1de thereof,

as preferred.

What 1 elalm as my invention is—
1. The combination of a continuously-

IIOII
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driven shaft, a plurality of reversely-rotary -

devices, automatic clutch mechanism inter-

mediate each of said reversely-rotary devices
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and the said continuously-driven shaft, a plua-
rality of floats or buoys arranged on oppo-

site sides of the continuously-driven shaft, a

power-transmitting rope or cable connecting
each float or buoy with a reversely-rotary de-

vice, a weightsuspended from each reversely- |

rotary device, vertically-arranged mooring-
cables for the several floats or buoys, and
means for detachably securing said mooring-

cables at points above and below the water-

level, substantially as described. |
2 The combination of a framework or scai-

' folding a plurality of floats or buoys acted on

20

30

by wave-power, vertically-arranged mooring
and guide cables for each of said floats or
buoys, means for detachably connecting said
mooring and guide cables with the scaffold-
ing at points above and below the water-level,
a plurality of reversely-rotary devices, means
foractuating each.of said reversely-rotary de-
vices from a float or buoy, a continuously-
drivenshaft,and automatic clutch mechanism
intermediate each of said reversely-rotary de-
vices and the said continuously-driven shaft,
substantially as described. | |

3. The combination of a plurality of floats
or buoys to be acted on by wave-power, a con-

tinuously - driven shaft, a pluarality of re-

verselv-rotary devices mounted on opposite
sides of said continuously-driven shaft,power-

transmitting cables connecting each of said

35
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for said cables, and automatic cluteh mech-
anism intermediate each reversely-rotary de-
vice and the said continuously-driven shaft,
substantially as deseribed.

4. The combination of a continuously-

driven shaft, a plurality of reversely-rotary
devices, a plurality of floats or buoys arranged
on opposite sides of the continuously-driven
shaft, power-transmitting cables connecting
the several floats or buoys with the several
reversely-rotary devices, weights suspended
from the several reversely-rotary devices,
cuide-sheaves for said power-transmitting
cables arranged on opposite sides of the con-
tinuously-driven shaft, and automatic clutch
mechanism intermediate each reversely-ro-

tary device and said continuously -driven

shaft, substantially as described.

5. The combination of a continuously-
driven shaft, a plurality of independent re-
versely-rotary shafts provided with winding-
drums, a plurality of floats or buoys, means
for mooring said floats or buoys, power-trans-
mitting cables connecting said floats and
drums for actuating each of said reversely-
rotary shafts, guide-sheaves for said power-
transmitting cables, weights suspended from

each of said drums, and gearing connecting
each of said reversely-rotary shafts with the |

oats with a reversely-rotary device, guides

4 - 639,734

continuously-driven shaft and comprising
automatic clutch mechanism through which

said continuously-driven shaft is actuated
from each reversely-rotary shaft, substan-
tially as described. | D

6. The combination of a framework or scaf-
folding, a plurality of floats or buoys, ver-
tical mooring-guides for said floats or buoys
detachably connected with said scaffolding
above and below the water-level, guide-
sheaves carried by each float or buoy and
engaged with said vertical mooring-guides, a
plurality of reversely-rotary devices, means
for actuating said reversely-rotary devices
from the floats or buoys, a continuously-
driven shaft, and automatic clutech mechan-

ism intermediate each reversely-rotary de-

vice and said continuously-driven shaft and
through which the said continuously-driven
shaft is actuated from the several reversely-
rotary devices, substantially as described.

7. The combination of a continuously-

driven shaft, a reversely-rotary shaft, gear-
ing connecting said reversely-rotary shaft

with the continuously-driven shaft and com-
prising automatic elutch mechanism through

which the continuously-driven shaft 1s actu-

ated from the reversely-rotary shaft, a float

or buoy, means for actuating the reversely-ro-

tary shaft from said float or buoy, and verti-

cally-arranged mooring-cables to moor and

guide said float or buoy, substantially as de-
seribed. ' . -

3. Thecombination of a framework or scaf-
folding, a float or buoy, guide-sheaves carried
on said float or buoy, vertically-arranged
mooring and guide cables with which said
guide-sheaves are engaged, mechanism de-
tachably connecting said vertically-arranged
mooring and guide cables with said scaffold-
ing above and below the water-level and for
attaching and detaching sald cables from
above, and power devices actuated from said
float, substantially as described.

9, The combination of a framework orscaf-
folding, a float or buoy acted on by wave-
power, guide-sheaves carried by said float or

buoy, vertically-arranged mooring and guide

cables for said buoy, means for detachably
connecting said mooring and guide cables
with said secaffolding at points above and be-
low the water-level, and power-shafting actu-
ated from said float or buoy, substantially as

described. | |
In testimony whereof I have hereunto set

my hand in presence of two subseribing wit-

nesses.
- CILAUDE M. JOHNSON.
Witnesses:
JAMES I.. NORRIS, |
. B. KEEFER. |
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