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70 all twhomy it ma,y cmwe?ﬂn

. Beitknown that I;EDWARD J. RYAN a citi-
zen of the United St&tes 1651dm0‘ at M1lltown

in the county of Washmn*ton zmd State of

Maine, have invented eertam new and useful
Impr ovements in Wave-Motors; and Fdohere-
by declare the following to be a full, clear, and

exact description of the invention, such as will

~ enable others skilled in the artto which. it ap

pertains to make and use the same.

My invention has relation to water motors .,
and more especially that class of water mo--

tors known as ‘“ tide-powers.”
The object of my invention.is to provide a

mechanism which will utilize the r ise and fall

of the waves to operate machinery. In the

present instance- my preferréd method of ob- |

taining this resultis to apply the force of said

waves for the operation of air- -pumps for the

storing of a large quantity of complessed air
In an air tank or reservoir. Said airis to be
used for running compressed-air engines,
which engines in their turn operate dynamos.

The a,dvantaﬂ'es operation, and constrac-

tion of my mventlon will be described in the
appended specification and pointed-out in the
claims, the accompanying drawings formlnﬂ'
a part of this application, in Whlch—-—- e

Figurelisa side elevation showing the part’;
above water of my 1nven1310n asit wﬂl appear i

when completed. - Fig. 2isa perspective view
showing the float and the manner of attach-
ingitto the truck-tube by means of universal
]omts

the lower part of the frame. Figs. 3 and 4

form a sectional view of Fig. 1, the former of

the npper part and -the. latter of the lower
part.

neans for adjusting the axle of the same to

give proper tensmn upon the Spr ocket-chain

WOlkmﬂ' thereon. -Fig. 7'is a side elevatmn

partly in section, of the bearing of said axle,'
showing the. mannm of ‘Lttaehlnn the ad;]nst--
‘Fig. 8is a top plan view

ing-serew thereto.

~of Smd bearing with lhechJuatm o-8C¢rew omitb-

'. 50

ted.

.appear.
with the WI&VltV-dOﬂ'S and sprocket- eham

It alsoillustrates the constl uction of-

The two figures may be cousudel ed one:_,
_ﬁfrme to be nmted on the:line x x.

shows the relative position of the twin pumps
‘Fig. 6showsthelower sprocket-
-~ wheel as it appears in operative position with

- Fig. 5

I‘ws' ‘) and 10 are SILIG elevatlous ot‘ the_.,

' chain- -gripping devices carried by the truck-

removed that their internal mechanism may
Fig. 11 is a top plan view of Fig.. 9

omitted. Fig.12 is a top plan view illustrat-

ing the relative location of the trucks, their
.stmcks and. the cham-n'rlppmﬂ' devices when
1 1in 0peratwe positions.
‘|, view of one of the trucks.

Fig.13 is a sectional
Iig. 14 is a front

~tube, the front plates of said devices being |

55

60

elemtwn of one of the trucksin its mountmﬂ' -

as seen from the inside of the tube. Fig. 15
.is & side elevation of one each of the top and
bottom trucks, illustrating the means for ad-
justing the same to the ralls upon which they
travel. Fig.16isatopplan view furtherillus-

ra,tmﬂ* the means for making said- &dJl‘lSt—
ment. FIQ,‘ 17 is a sectional view of one of

the twm alr-pumps employed. Fig. 18is a

top: pla,n view of the lowe1 va,lve easmﬂ' of
sald-pump.

My motoris erected in the ocean a few m1les

off the coast, where there is always a roll or

swell in the water It is built upon a stone
or concrete foundation at thé bottom of ‘the

70

FE

ocean-and extends a suitable dlstance above

thé high-water mark. Itisprovided withsuit-
able sﬂls and braces and sufficient ballast to
cause it to stand firm and secure in any storm.

The methods employed for accomplishing this

are such as are well known and commonly
used by engineers doing this kind of work and

for this reason are nelthel 111ustmted nor de-
scribed. |

T'o prevent oonfuswn the same numemls
will be used to 1ep1esent the same parts

throughout the var 1011&, ﬁﬂ*ures of the dmw- o

ings.
desw'nates the central stationary tube, which
and extends upward to the dynamo-room near
‘the top of the. tower.
is located the air tank or reservoir 2.

The numeral 3 designates the outer tube,

“‘truck-tube.”

30

In matermhzmﬂ* my mventlou numer a,l r
18 securelyanchmed atthe bottom of the ocean

In the top of this towel _ '

‘tral tube a short distaice above the surface

of. the water.

is con nect(,d the hoop 4 by the JODIBELI’S and

- To the lower end of said tube
100

5 B
whlch will hereinafter be referred to as the
Said tube 3 encircles the cen-
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bearings 5.

nals and bearings 6, which connect said hoop
with the float 7, Wnleh rests upon the surface
of the water, I‘w 2. Said float is substan-
tially a hollow 1'ing, 1ts shape being like that
of apneumatic life-preserver. Located with-
in the central tube, just above the surface of
the water, is the lower sprocket-wheel 8, and
just above and over the top of said tube is the
uppe1 sprocket-wheel 9. These two wheels
carry the endless sprocket-chain 10.

It will be observed that the combined op-
eration of the journals and bearings 5 with
the journals and bearings 6 constitutes oim-
bals or joints admitting of a4 universal move-
ment, which permits the float 7 to receive a
wave and gracefully ride it from wlmtevel
direction it may come.

The dotted line a a in FI”‘ 4 shows the wa-
ter-line or surface of the wate1 |

Located, preferably,in the upperend of the
outer tube.3, on opposite sides of said tube,
are the clmin-grips 11 and 12, the former he-
ing adapted to-grip the chain if said grip is

carried upward and the latter of which like-

wise grips the chain when it (the grip) is
moved downward. Said grips are further so
constructed and related to each other that

when the endless chain is gripped by either

one and: caused to rotate the movement of

sald chain.will not be resisted by the other,
as will be hereinafter more fully explained.
When the float 7 is lifted by a wave, (being
connected with the truck-tube 3, as already
explained,) said tube will also be lifted, and
as 1t goes up it of course carries its gripping
devices upward with it. The upward grip 11
upon thisupward movementof the truck-tube
grasps the right side of the chain and carriesit

upward, which causes the top sprocket-wheel

9 to rotate. When the wave has passed, the

float.falls downward again by gravity,.and as

1t falls-down the grip 12 in like manner grips
the opposite side of the chain and draws it
downward with 1t and causes said sprocket-
wheel to fuarther rotate in the same direction,
so that said wheel is kept rotating so long as
the motion of the waves causes the float 7 and
the tube 3, oonnected therewith, to rise and
fall. :
On either end of the shaftof the sprocket-
wheel 9 is-mounted a crank, the two cranks

being disposed at one hundred and eighty de-

grees to each other, Said cranks, by means
of the connecting-rods 13, are adapted to op-
erate the twin air-pumps 14, located on oppo-
site sides of the air-tank 2, into which they
pump air when they are in operation.
alr is used to run compressed-air engines,
which in their turn run dynamos, so that the
force of the waves is ultimately converted
into. electricity. With
shown, IFig. 3, room 15 is deemed the most
suitable place for locating the compressed-air
engines. Room 106 likewise forms a suitable

On a line at right angles to that |
passing “through the journals 5 are the jour-

This .

the construction

627,533

compartment for the location of dynamas,
while room 17 may be used for living-com-
partments. IFrom thedynamosinroom 16, if
desired,wires may rundown the outside of air-
tank 2 and enter through suitable apertures
the inside of the central tube and run down
said tube to the Dbottom of the ocean and

70

thence to any point on land to which it may

be desired to convey the electricity. Storage
batteries may also be provided, so that 1n
very calm weather there will be stored up
power foruse. Suitablestairways orladders
(not shown) are provided to form a passage-
way from one room to another. Room 18 is
intended fora light-house to be provided with
brilliant electric lights from the dynamos
within and on the top of said house 1s to be
erected a powerful whistle to be operated

when needed by air from the compressed-air

tank. The lower compartments 19 are pro-

vided with the doors 20, which open to the

promenade 21 on the outside of the tower just
above the eave of the roof. The upper room
16islikewise surrounded with a smaller prom-
enade. Saidpromenadesare thoroughly pro-
vided with suitable ratling and supported by
suitable brackets, as shown. Compartment
19 is provided with a large central opening,
through which truck-tube 3 may freely pass
when the sea runs high, said opening, how-
ever, being surrounded with the railing 22.
Opposite the top of said railing is the door
23, which forms a means of access to the in-
sideof central tubel. From said door a lad-
der may, it is obvious, extend down fhe in-
side of sald tube to near the surface of the
water. When itis desired to reach the lower
sprocket-wheel for adjusting or oiling, this
ladder (not shown) is used as a means of de-
scent.
der likewise extends from the top nearly to

the bottom. This ladderisreached by means

of a suitable ladder (not shown) let down from
railing 22. Ilereby a means is provided for

‘reaching the joints 5 and 6 when it is desired

to oil orrepairthem and alsothelower trucks,
which are located immediately beneath the
manholes 23. A suitable rail surrounds the
tube a few feet from its bottom as a means of
safety for the operator. The air-tank is pro-
vided with a pressure-gage and a safety-valve.
(Notshown.) Ifurther provide a safety-gov-
ernor constructed on the principle of the or-

dinarysteam-engine governor,which operates

to open a valve in a pipe connected with the
air-tank and release a certain quantity of air

when the pumps are acting with too great
rapidity on account of a.-high sea.

The different floors-are of course provided

with suitable openings for the free passage

of the endless chain, and the lower floor be-
ing of greater diameter than any of the oth-

ers and having a large opening in its central.

part for the passage of the truck-tube, which
prevents it from being supported by the cen-
tral tube, 1s supplied with necessary support

75
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by means of the floor henn*ere 24 which con- |
sist of iron or steel rods of emtable size,

whloh rods depend from the floor above.

- I will of course be understood that T will
employ any desired material in the construec-
tion of the various parts of my invention;

but it is thought that for the piles, braoes

~ and tubes, :»md infact, nearly all the parts of

IO

15

20

23

30

35

~ tion and operation of my invention, I will

40

in Shepe and work within the ball-bearing |

O

my mventlon steel will be the most suitable |

material to use as it combines the maximum

of strength vnth the greatest llﬂ'htneqs and

dur a,blhty Steel bolts will be very largely
used in uniting the various parts together.

This is especially true of the parts under

water. As will be seen from Figs. 1 and 2,

that part of my water-tower between the eave
of the roof and the water is surrounded by a
netting made of very strong wire or small
rods. This netting extends downwmd a few

feet below the low water mark, so that no

driftwood or other foreign eubstanee that

may be afloat upon the water shall get en-

tangled or come in contact with the. operatmn‘
meohamsm of my water-motor. It will be

found most expedient to have this netting

made in frames constructed of thir strips of
metal and of such shape and size as to fit
snugly between the piles and braces, so that
said frame may be secured to the outer flanges

of sald piles and braces by means of bolte -
T'his, however, is elmply mentioned as a mat-

ter of expedlenoy, as I reserve the right to

employ any method I may choose in oonneet— |

ing the wire-netting to my water-tower.
LIavmo' now desol 1bed the general construe-

proceed to more particularly describe oertam

details of the various parts.

The two shaft-bearings 25 are rigidly at-

tached to the top of the float 7 at opposite |
Said bearings carry the jour-

sides thereof.
nals 26, the inner ends of which are conieal

case 27, sald case being rigidly attached £

the hoop 4, Kach of sald ball-bearing cases
27 is provided with ball-bearin gs, as shown in

Fig. 4, which reduces the friction to a mini-
mum a,t this point. The other pair of jour-
nals connecting the hoop with the truck- tube
1salso prowded with ball-bearings. Thehoop

4 may be made either solid or hollow as the
‘needs of the case may require; but it 18

~ thought.that ordinar y it will best serve the

55

purposes for which it is intended when made .
‘hollow and of matelml 51m11a1 to that used

~in the float.

It will be obsel ved that the lowe1 part of-
- the truck-tube is provided with the base 28, 1

- which consists of the vertical sides 29 some—

60

- truck- tube the inwardly- inclined face 30, and

what larger in diameter than that of the

the flange 31 which snun'ly receives the out-

side dlametel of the 131"1161{ tube and 18 se-
curely riveted thereto.

The. upper palr of
journals connecting the truck- -tube w1l311 the

- hoop-is attached Lo this base.

- Kigs. 6,7, and 8 olem]y 1]111st1.€1,1;e the meons | may bo employed for ed;justmw smd huoks_'

| greatly.reduced.

'_SLI

| 3._. __

emplo) ed to adjust the lowe1 eprooket wheel o

to the sprocket-chain. The numeral 32 des-

ignates the bearing of the journal 33 of said

wheel "The cap 34: of said bearing is secured

70

in proper position by bolts, and to the top of

99, sald block being made in two parts, as
1llustmted in Fig. 8 This block has a cen-
tral bore of sufﬁolent diameter to receive the

this cap is further secured by bolts the block

75

neck 36 of the adjusting-screw, the lower part

of said bore being made of stlll lar'e'er diame-

ter, having the offset 37, said larger diameter

bemtr adapted to receive the hea,d or swell

provided on the extreme lower end of the ad-

3¢ -

justing-screw. Since said capismadeintwo

sections, the two sections thereof are placed

1n their proper position around the collar 36
of the adjusting-secrew and are then bolted

ton'ethel by the bolts 38, as clearly illustrated

m Fw 8. As will be furthel seen from Figs.

end 8, the bearing 32 is plowded at its ende |

with the grooves 39, Wthh receive the tongues
of the blooks 40, as shown by dotted hnee in
Fig. 8, and said blocks are properly riveted

to the tube at the edge of the opening.there-

in, as shown in Fig. 6 where said bearings
ale located. The ar ohed cross-bar 41, whloh

rests upon the upper end of said blooke 40,
18 provided at its center with a threaded a,p-_

erture, which receives the adjusting-screw,

-and 1t is clearly apparent from I‘lﬂ' 6 that

sald ad;]ustmﬂ“-solew being atfa,ched to the
bearing of journal 3, as aheady explained,

90
%

TOC

will when turned in one direction raise said
bearing and when turned in the opposwe di-

rection lo werthesame. Theadjusting-screws
central tube to aooommodate the two ende of
the sprocket-shaft.
Fig. 12 illustrates my pr eferred means for
reduomﬂ‘the frictionin the upward-and-down-
ward movement of truck-tube 3 upon the
central stationary tube.

That part of the
central tube whieh is traversed Dby the truck-

are two in number, one on each side of the

105

ITO.

tube 3 is provided on its onter circumference

with a suitable number of vertical rails 42,
rigidly attached thereto. The tube 3 is plo-
vided on its inner side with a series of trucks

other along the entire length of said outer

rrs
43, located a sufficient distance from each

tube, said trucks bein g pr ovided with flanges -

and adapted to-codperate with said rails, °s0
‘that when said tube is moved up and down

by the force of the waves the friction caused

120

by the horizontal travel of said waves 1s

It is believed that for prac-

and another at the top of said tube 3 will be

less as possible.

| ,tloel purposes one set of trucks at the bottom o
125
ficient for-all ordinary requirements, I
| prefer to face the trucks with compressed
fiber or other suitable mater ial in order that
‘their motion upon the rails may be as noise-
Fig. 13 illustrates the groove
‘which I plowde between the flanges of said
tr uoke for the purpose of receiving this fac-
ing. Tigs.15and 16 illustrate a means which

130 )




- gide elevation of one of the top and bottom |
- ; - -ucks Wlth 1;]113 ad,]ustmﬂ‘ meehamsm “]1116

[ S 627,533

to their 1espectwe tracks. Fig. 15 shows a

'tmeh plOVlded Wlbh this means. of fL(]JllSt-

The vertical braces 44 are securely
'-1*ifveted to the inner side of the truck-tube |

and are further secured in this position by
the horizontal braces 45, said braces 44 being
provided with the hon lzontal slots 46.. VVlthm |
said slots are located the bearing-blocks 47, |

ment.

. in which are mounted the ,]omnals or axles

20
" end of the adjusting-bolt 48, which is provided |
with a'swell or head similar to that of the ad-
Jjusting: a,rmnﬂ'ement of the sprocket-wheel
It will be clearly seen that
by the proper rotation of said bolts 48 the de-
sired adjustment may be readily obtained. |
As will be seen from Fig. 16, each truck is
~ provided with two of these ad]usmnﬂ' SCrews,
~one for
- My chain- -gripping devices, p:efembly 10-:
| ated in the top of m uek tube 3, 01:1 oppo'ﬂte-

- as ﬂlustla,ted in I‘w‘ 12 are two in numbe1 y
- The upward grip is illustrated in Fig. 10and
the downward grip in Figs. 9 and 11.
two grips are exactly ahke in construction

40
45
50
53
60
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- their opemtwe posmlon by bolts

~ends of said blocksare provided with recesses
~ similar to those in blocks 35 of the adjusting
~ arrangement for the lower fSprocketj-wheeLz
This recess receives the inner

just referred to.

of the trueks.

The outel

(See I I‘ln‘ 7.)

each end of its journal.

and principle, with thisonedifference: that in
the one the ratchets and gravity dogs or pawls
are so located with refelenee to each other
that when the grip moves upward 1t carries
the sprocket-chain with it, while the other

orip carries the chain with it when it moves

downward. KEach of the grips is provided
with the sprocket-shaft 49 and the roller-shatt
50. Each of said shafts is further provided
with cog-wheels 51 and 52, rigidly attached
thereto, which are of equal size and mesh with
each othet causing said sprocket-wheel and

roller to alwa,ys move' uniformly together, and
in case one of the dogs or ratchets should be

broken the other dog will through the medi-
ation of the cow—wheels still cause the grip
to reliably perfm m its work. Said shafts 49
and 50 are further provided with the ratchets
53 and 54, which are also _1'igidly secured to
said shafts. Therollers 55 are each provided
with the apertures 56, adapted to receive the
ends of the cogs of the sprocket- wheels 57, so
thatsaid spr ocket-wheels may belocated s -
ciently close to their respective rollers to only
allow the sprocket-chain to pass conveniently
between them. DBy this means 1t will be 1m-

possible for the sprocket-chain to slip over

the end of the cog with which i1t may happen
to be in engagement at any time when a sud-
den jerk or strain is imposed upon it.

In the case of the upward grip, IFig

Said bearing-blocks are made |
m tWO Seetlous as 111ustlated n I‘lﬂ' 1a smd

"The |

chain is consequently carried up:
“erip, which, as previously specified, imparts
rotation to the upper sprocket- wheel which

Wlll be obsel Ved that the mtchet Wheels and

Itheremth are So auann‘ed w1th 1especb t0
each othel that when the tube 3 moves up-

762.

ward, carrying said grip with it, the tendency
of the Spmcket-wheel to 1ev01ve and run up © -
the chain is prevented by said dogs, and the

W1t11 the

75

is' connected with the air-pumps. It w111 be

clearly seen from Fig. 9, without further ex-
that when t,he t1 uck-tube debeends |

planatmn

-earrying with it its grip, downward grip 12 |
‘will erasp the chain and carry said chain
downward with it, thus imparting furtherro-

80

[ tation tosaid splocket -wheel just referred to.

I‘mthermore 113 is mamfest that when one-} .

e certam dlstance the othel su]e mll be dr-a,wn .

downwald an equal dlstan(,e, and 1t will be :

wmd ““[‘l[) gmsps the Chdlll and carries one

It is likewise manifest that when the

9o
side of it up there is nothing to prevent the
“sprocket-wheel of the downwald orip from -
freely revolving in a direction which permits
~this necessary movement of that side of the

“chain.
| down-grip carries its side of the chain withit
there is nothing in the econstruction of the

“other grip to plevent itssprocket-wheel from

. | freely revolving and allowing its side of the
chain to move upward the requned distance.

05
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When it is desired to stop the pumps, all that-

is necessary is to disengage the gravity-dogs

from their respective mtehets and turn each
The upper or welghted'

one of them over.
ends of said dogs, which when in the position
111ustrated in ]3 igs. 9 and 10 tend to hold
them in enn'aﬂ‘ement with their ratchets, will
then hold them in a disen gaged position, and
hence the upward and downward movement
of the truck-tube 3 will impart no rotation to
the endless chain.

IFFig. 17 shows the construction of one of '

my air-pumps. Itconsists of the ¢ylinder 60,
provided with the ordinary.piston 61 and pis-
ton-rod 62. To the lower end of said eylin-
der is rigidly attached the valve-casing 63, in
which is located the ball-valve 64, The lOWBI

end of said casing 63 is provided with the cap

65, having a eentlal aperture 66, at the up-
per end of which is located the V&lve seat 67.

It will be observed that when the piston 61

moves upward its tendency will be to produce
a vacuum in the lower end of cylmder 60.

Thistendency causes the air to passinthrough

opening 66, lifting the valve 64, and on up
through opening 68 in the top of said valve-
casing into the cylinder. When the piston

61 bewms to descend, bhall-valve 64 prevents
the air from escaping at the point it enfered
and forces ball-valve 69, located in the exit-
port 70 of the pump, from its seat and passes
through the apertures 71 into the air-tank 2,
the edcre of which is shown by dotlted llnes,
. 10, it | with Whlch said pump is properly connected
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by bolts 72, as shown. The valve 69 in the
exit-port is mormally held to its seat by the
spring 73 and operates, as already shown, to
freely permit the passage of air from the pump
into the air-tank and prevents the air when
once in the tank from escaping at that point.
T'he bloek or cap 74 affords a means of access
to the valve 69 and the spring 78.

It will be observed from Fig.5 that the
cranks which operate my pumps are so dis-

posed with reference to each other that while

one pump is forcing air into the air-tank the

other is simply receiving air from outside. ‘|
This will permit the pumps to work when

there is only slight disturbance of the water.
1f, however, my tower is located in a place
where there is always an abundance of power
readily obtainable from the waves, I will
make my pumps double-acting, placing a re-
ceiving and an exit port at the upper end of
the cylinder as well as.at the lower end, in

which caseone pump willbe made to do dou ble |

the work that it now performs.

Having thus fully described the principles
involved in my invention and having illus-
trated means by which said principles may

be applied to actual use, I yet do not wish to

limit myself to the exact showing made, but
desire protection on all that comes clearly
within the spirit and scope of my invention.

What I claim as new, and desire to secure

by Letters Patent, is— |

1. Inwater-power machines, a central tube,
a truck-tube surrounding the same, an encir-
cling hoop, a float resting on the water and
Journaled to said hoop, the latter being jour-
naled to the truck-tube, and devices con-
nected to the latter for the conveyance of
power, all arranged as set forth. |

2. In water-power machines, a stationary
central tube, a movable truck-tube surround-
ing the same, a concentric hoop journaled to
sald truck-tube, and a float journaled to said
hoop at right angles to the truck-tube, where-
by said truck-tube will always move verti-
cally, all arranged as set forth.

5. In water-power machines, a stationary
central tube having rails upon its outer sur-
face, an encircling truck-tube provided with

50 iriction-rollers codperating with said rails, a
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float pivotally connected to said truck-tube,

an endless sprocket-chain carried by said |

fixed tube and extending from the upper to
the lower end thereof and suitable clutch
mechanism carried by said truck-tube for co-
operating with said chain to the end that the
same will be moved as the float rises and falls,
all arranged as set forth.

4. In water-power machines, a stationary
center tube having vertical rails, an encir-
cling truck-tube provided with friction-roll-
ers cooperating with said rails and means to
adjust said rollers, a float and means to con-
vey powerattached tosaid truck,all combined
as set forth.

5. In water-power machines, a center tube |

| provided with rails, an encireling truck-tube

provided with plates carrying an adjustable

S

journal having friction-rollers cooperating

with said rails, said contacting parts of the
rollers being covered with an elastic material

i to deaden the sound and a float for operating

the truck-tube, as set forth.

6. In water-power machines, a center tube
provided with guides, journal-bearings ad-
justable on the guides and encireling a jour-
nal carrying a sprocket-wheel, means to ad-
just said bearings, a concentric truck-tube
carrying pawl-and-ratchet mechanism and a
sprocket - chain connected to the sprocket-
wheel, said pawl-and-ratchet mechanism co-

chain will be gripped by the pawl mechanism
and operated thereby, all combined as set
Torth. - |

7. In water-power machines, a truck-tube,

a float connected therewith, pawl-and-ratchet

mechanism having a sprocket-wheel and a
wheel having peripheral recesses codperating
with said sprocket-wheel to grip a sprocket-
chain passing between said wheels, all com-
bined as set forth.

3. In water-power machines, the combina-
tion of a float, a fixed vertical tube, a mov-
able truck-tube interposed between and co-
operating with said tube and float, asprocket-
chaln mounted on said vertical tube, and grip-
ping devices carried by said truck-tube where-
by the chain will be alternately grasped upon
one side of the tube during the upward move-
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| operating with said chain, and a float con-
‘nected tothetruck-tube whereby the sprocket-
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ment of the float and upon the opposite side
| during the downward movement thereof, sub-

stantially as specified and for the purpose set

| forth. -

9. In water-power devices, a vertical tube
connected to a float and operated thereby,
sald tube carrying pawl-and-ratchet mechan-
ism provided with gripping-wheels located on
opposite sides of the tube, the pawls of one set
cooperating with the outer periphery of the
ratchets and the pawls of the other set coop-

erating with the inner periphery of its ratch-

els, a -sprocket-chain passing between said
gripping-wheels, whereby said chain will be
alternately elevated and depressed, all com-
bined as set forth. |
10. In water-power machines, a truck-tube,
a float connected therewith by ball-bearing
joints, an outer tube having gripping mech-
anism located on its top, a center tube carry-
ing an adjustable sprocket-wheel provided
with a sprocket-chain passing through said
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grip mechanism and extending around an up-

persprocket-wheeloperating an air-compress-
ing pump, all arranged as set forth.
In testimony whereof I affix my signature
in presence of two witnesses. |
EDWARD J. RYAN.
Witnesses:
SAMUEL O. TURNER,
JOHN JOHNSTON.
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