(No Model.) o | ' 7 Sheets-—Sheet 1.
P, WRIGHT. - |

. _ "WAVE MOTOR.

No. 599,766, - Pa,tented Mar 1 1898

. j | -g -{ i -

-
R
—————— e - -

L]
. I .
%
- W | ‘l .
i ’
: | ,
| -t : : .
'. i { i ,*""I
. . - L]
% A t 'dn'r: g
- _ ' \ ! i l"-"'t"h'l':-;
N ' I "'."rl"i'“: i':
L . by gyt ) o
:.',il:'l"':
A ¥ ]
l "".!'t.f"“l:.
",'.'.,.l:l.ll',-g
goa o L ey,
‘ ' 'l‘l'. l'l‘
r t’li "i' 4
r "ll.' #l'.' .l
’y r.' '-l'.‘l:"
"q l'l'l- y '.' '.
: K L LT L
’ i, by 1
I 'l i'll‘*';""
: R R A I
m— - "' I;ll'.lll I'II-.
. .'I"t .l'.'
* LA TRA
WV l"l‘!‘ L
'I‘ ‘,'l'l ..
l ' I'l'l'l'II YL
[
. *I'I'lilllill_:‘
' : v "'l"l"'l'.'
o ' . “.l"l:‘-l‘l:
1 . PR T+ LI
¥ o, l.. l '. 1 J"‘ :'l' ‘li
LI B L
[ :n'_.lﬂl' (N
. lll '-l :--"
4 ! * l”l 1 =l |
L_____—-__--_J ———————— ' ] 1
4 g T L
[ | Y
7 l-"'""""?'l'l
/ ' ' PR AL,
i . . .t b I-l|.|.,|l !
’ [ L i
! : o *-.'t ,l"l. I\""l
4 ' r "
; o 'l'l‘ 4
/ Q F e PRI
7 : ¥ r":i,',llu
/ B P l-r‘h
/ L LAY T
! - ¥ ]
F
!

L
\ - I
\ S
!
b
%
b}
'«.\

]

\\ i

\ |

\

N !

“\ '
\ ALY

£

k L

\ _‘l

\ “"
T’-———-———--— A e — e ey e b ¥y

."l

]

WITNESSES : - o T lU lﬂfvENTOR

S f e A
_ | y his Attoyiey

M, Pl cdm 69 ACUTTR L

THE NORRIS PETERS CO., PHOTO-LITHO., WASHINGTON. D. €.




| !

-Sheet 2.

7 Sheets

Patented Mar. 1, 1898.

;_'g—-—.

P
/
Rull
U
\\?
INVEIZ'&)R:

~
Sl
ANt

_. | By hes ?‘foafﬂey

N
S
o8

il ig n\“
|

%2

WAVE MOTOR.

P, WRIGHT.

No. 699,766.

(No Model.)

U s *
_ 2 leT=sn L (PE o :
| ST IH...,J,M/// NS A NN o 2
g G S W= NN A NS NN e, S <
_ PR o v _:WU%&/\@K\\M\W\\ ﬁ%«m\ Ww@% //\\»ﬁ\ =
A EeEs=--= - .
_ h _ S TS A TN Z m
NN == e %% m
—— 2 %
S N M
VY
(A2

AN

2o 3

i =\ ¥




{No Model.)

7 Sheets—Sheet 3.

P. WRIGHT.

[

N

Patented Mag. 1, 1898.

R A

WAVE MOTOR.

No. 599,758,

. .-u..oﬂ.lu ' Hu'nﬂ"__ 5
i = =

. %Rm@;:.w_

7))’

= na

> _._.‘_....E-*:i‘___.._____ -

s — ey

A AN e —. ___.'___.._.[_._!,,_______'__________-__. | ; .

a

l-ll —— —-—--

INVENTOR:

'WITNESSES:

B E

2

- By Jus Afforney

L.

4,
SEW, KE gl

- .

)

THE NORRIS PETERS CO., PHOTO-LITHO,, WASHINGTON, D. C.




- (No Model.) ' '7_'She_ets-'—_sﬁeett:l.

P, WRIGHT.
_ _ WAVE MOTOR. S
No. 599,766. Patented Mar. 1, 1898.

SR

Y,
2 4
2w

CH
v/
7
yis

'y’
Z,
I

A3V

il
L/

o)
[
15 i
jj— —

z‘/

/
/

s

DIV
/73

/
Lt =

27

c@i

/ ML/ .
e ‘
S

s Q) : TN
w R - N (|
~ | § LK’ N\
N | ! \ | / X
| Rl | : . / / '
I.L..'._v 3

WITNESSES:— — ~__INVENTOR:
/é’é{é/{f% N ' B‘?W W
. | - By /s omeyj |

ORRIS PETERS CO., PHOTO-LITHO., WASHINGTON, . C.




(No Model.) ' -
7 Sheets—S |
P. WRIGHT.. eets—Sheet 5.

N S WAVE MOTOR. , _
- No.‘ 599,756, _ o PatentedMar.rl, 1898,

0 — % [T
ﬁﬁlﬂ.!ﬂlffliﬂ

-

5 CH

7z

cH

/Z

== — \

=t % .
= k | | \ :
INVENTOR

. T TEFFT IS TTETETTETTIL LTI,




(No Model.) o - % 7 Sheets—Sheet 6.
- - P. WRIGHT.

- WAVE MOTOR. _ .
- No. 599,756 Patented Mar. 1, 1898,

: Ty “ 1
- P Iy
I..r" -
!
l\ i
b p ’ i
.l

. -. - "
., 0 . ) =
- M_ ] . . | . . |
- e — . “ . . " -
— - == et - - L= : - 1 e
- m - ) i E m—— e
-

| —— "t'“;;' Z
— : -m.__‘_::-——#_ﬁﬂ -l r I"_IF.-:'.L '- oo, | -f@%‘\ﬁ e -
= e (EI@'H?* ﬂ IIHINIIIIIIIHII]IIIIIIHIIIIIIII '
T —== &r ) 277 T

——— __.. b»m-:mnu (2 S -

| /ngé"N'%ES: o ‘? INVE(l\}'[O_R:
S % . _ By kis Az‘z‘omev/u ?LC/

G, et ) T,




(No Model.) ' o j; .7 Sheets—Sheet 7. -
- - P. WRIGHT. -
~ WAVE MOTOR.

No. 599,766. N - Paténted Mar. 1, 1898

oz TR

AL e ‘ - TZg.8,

W)

e e e e — ] 1| | AN\ Z: J | - N |1 | S R
e e e e A ——— U 111 | L Pl S
| f I
r .J ,
L -————‘ﬂ_-—‘—__'—-—h—-—_’-_'__T'— -ﬂ*‘_ —————————————————————————— }

e | mumny” M IR |\ “"'f R S

WITNESSES - ' — - INVENTOR '

/f/é(/ z‘%—W{ ) M Mm

YHE NORRIS PETERS €O, PHUTO-LITHO. WASHINGTON. D. c




~ UNITED STATES

i

PAaTEnT OFFICE.

—millm

PARVIN WRIG‘IIT OI‘ LOS ANGELFS CALIFORNIA

WAVE MOTOR

. SPEGIFIOATION fmmmg part of Letters Pa,tent No. 599, 756 dated March 1, 1898,

B.ppllca,tmn ﬁled July 28,1897, Serial I~T0. 646 173

(NU model) P&tented in England SEPtem'ber 7 1897, No, 20,5431

e

| Ta @ZZ whom it may concern:

" zen of the United States residing at T.os An-
geles, in the county of Los Anf}*eles and State
of California, have made a new and useful
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-~ adapted . for use in connection with large
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.lowmﬂ' 18 a speel
My 1nvent10n isdirected pa,rtleula,l ly toim-

Be it known that I, PARVIN WRIGHT a 01t1-

Invention in Wave-Motors, (for which a pat-

o ent has been granted to m'yself and othersin
‘Great Britain bearing date of September 7,

1897, and numbered 20,543 ) of whleh the fol—-
ication. -

provements in that type of wave-motors in
which rising-and-falling floats are utilized—

‘such, for mstance, as 18 disclosed in a prior
patent granted to me on the 7th day of Sep-
tember, 1897, and numbered 589 020; and its

obJects are, ﬁrst to provide a 'ﬁave -motor

power plants where it is desired to utilize com-

paratively large areas of ocean-surface with
‘a minimum a,mount of whart structure; sec-
ond, to devise a wave-motor which will ntil-
ize the power developed by a number of inde-

pendent floats and in such manner that the

same may be used under all conditions of
‘wind and tide and still develop power ata sub-
stantially constant head or pressure; third,

to so devise a wave-motor of the type indi-

cated that any or all of the floats may during
severe storms be disconnected from the plant
and so arranged that it or they will not be
damaged by “the severity of such storms;

four th to devise a wave-motor with a number
of mdependent floats so interdonnected with
a common pressure-regulating mechanism

that each float will opelate mdependent of

‘the others and the total energy developed
‘thereby will be delivered to the translating

devices or mechanisms utilizing the same at
a substantially constant rate of supply or

~ 'pressure; fifth, to provide pressure-regulat-
- 1ing mechanism for a multiple-float wave-mo-

tor of the type indicated which shall enable
the engineer or attendant to regulate at will
the pressure exerted by any palt of the ap-

paratus, and, sixth, to support each float upon

a hollow or tubular piling properly anchored

- and constituting not only a support, but at

&6

the same time the pumpin ﬂ'—cyhnder of an in-

dividual pump, the piston of which is operated-

by the float which it supports.

F01 a full :;md e:aaet under standmﬂ' of my

| invention, such as will enable others skllled
in the art to which it relates toconstruet and
use the same, reference is had to the follow-
ingspecification and particularly to the claims

at the end -thereof, in which the features of

‘novelty are especm,lly pointed out, and ref-
_erenceis also had to the accompanying dlaw-
ings, in which—

55
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- Figure 1 illustrates in part sectional part -

side eleva,tlonal view a single- float wave-mo-

tor embodying one form of my invention and
themelosmﬂ'power house, all supported upon

‘piles anchored in the bottom of the ocean.
-Fig. 2 illustrates a similar view of the power-

house and the mechanism in connection there-
with supported partly upon shore and -partly
upon piles, the pumping mechanism not being
shown in this view. Fig. 3illustratesin plan

| view a complete system embodying my pre-

ferred form of apparatus, illustrating also its

application to a system of electrical genera-

tion. Fig. 4'is a sectional view taken on the

line x «, Fig. 3, and as seen looking at that
figure from the bottom. toward the to of the
'drawmn' in the direction of the arrows, the

floats, then supporting-piles, and the pump-

ing mechamsm being shown in side eleva-
tional view. T'ig. 5 isa transverse sectional
view taken on the liney y, Fig. 3, and as seen
gure of the dl&WlI]U‘S from

looking at that fi
rln'ht 130 leit in the direction of the arrows,
the floats being seen in front eleva,tlona,l view

-and one of ’rhe sustaining tubular piles being

70
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shown in part sectional view. Fig, 6isan

enlarged detail side elevational view of one

of the floats and its attachments, a part of the

float being broken away to show the interior
structure thel eof and also its roller-bearing

supports upon the tubular pile which bHSt&IHS .

16, Fig.

7 is a transverse sectional view of

one of the tubular float-sustaining piles and
aplan view of the float and itsr oller bearings

in connection therewith. Fi ig. 818 a vertical

-sectional view of the upper end of one of the
tubular sustaining-piles, illustrating also in -

go |

95

side elevational view the pumpin n'-plston and -

the connecting-rods between the cross-head

at the upper end of smd piston and one of the

floats. |
In the apparatns dlselosed in my prior

patent above referred to I have described

' and claimed a particular folm of float in

100
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which the outer surface exposed to the in-
coming waves 1s inclined downward, while
the upper surface is similarly inclined, the
first - named inclination being designed to
utilize the lifting effects of the incoming
waves and the second to quickly dissipate any
water which may break over the surface of
the flcat. This type of float is preferred by
me, and 18 hereinafter described in connec-
tion with the other details of construction;
but no claim is herein made to the same, as
that constitutes in part the subject-matter of
the claims of the before-mentioned patent.
The aforesaid patent also discloses such a
float pivotally connected by levers to stand-
ards or supports on shore and operatively
connected with a vertically-moving rod con-
nected 1n turn through adjustable cluteh
mechanism with a pump whiceh, through the
action of the rising and falling of the float,
continuously pumps water from a tank into
a compression-chamber, the same being util-
ized to drive a Pelton water- wheel and re-
turning again to the before-mentioned tank.

It was with a view of improving upon the
invention disclosed in the before-mentioned
patent that the present apparatus in its en-

tirety was devised.
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Referring now to the drawings in detail, in
all of which like letters of reference repre-
sent like parts wherever used, and first to
IFig. 1, which represents one form of my im-

proved apparatus, K' I' I represent piles

secured 1n the bottom of the ocean by wedges
to heavy metallic anchor-disks A D A D, as
shown. Upon the upper end of these piles
18 built a power-house A, covering the oper-
ative parts of the mechanism excepting the
float U,whichis provided with vertical stand-
ards S’ S, connected pivotally to levers L 1.
by pivot-pins p' p', which levers are in turn

pivotally secured to the inner piling K’ by

pivot-pins p p, said float and its pivotal ar-
rangement being substantially like that dis-
closed in my prior patent above referred to.

Near the middle of the lever L is pivotally

secured a rod R, the upper end of which is
connected to a cross-head C II, adapted to
move vertically in opposite directions the pis-
ton I’ of a pump P, firmly secured to the
piles K' K'. This pump P is connected by a
pipe and a check-valve chamber C V at the
upper end of a suction-pipe S, the free end of
which extends to the bottom of a water-tank
D T, containing a supply of water. The
check-—valve chamber C V is provided with
two check-valves of the ordinary type, such

- that duaring the upward movement of the

6o

cross-head C II the pump will draw water
mto the cylinder I’, and during its downward
movement will force the water forward
through a pipe D into a compression-tank T,
connected 1n turn by a second pipe D? to a
nozzle N, designed to drive a Pelton water-
wheel W. II' V'is a hand-valve for control-
ling the operation of the float,and II'V a sec-
ond hand-valve in the pipe D=*for controlling

| the supply of water to be delivered to the

Pelton water-wheel or other water-motor W.
The operation of this form of the apparatus
is as follows: The hand-valve I V is normally
closed and the hand-valve II' V' is then
opened. As the float U rises through the ac-
tion of the incoming waves upon the outer
inclined surface If the lever L causes the rod
R to lift the piston of the pump P through
the agencyof the cross-head C Il and thereby
draw a supply of water from the chamber D
T into said pump. As the float descends,
therefore, the lower check-valve in the chain-
ber C V will be closed and the upper one
opened, thereby forcing water through the
pipe D into the compression-chamber T.
The float will gradually descend until the
next wave approaches, when 1t will 1n like
manner be lifted and the operation repeated.
This operation is continued until the pressure
in the tank T' becomes sufficient to hold the
float in its upper position or until the desired
pressure is reached, as indicated by any well-
known form of pressure-gage upon the tank
T. "The hand-valve II V 1s now opened and
the water allowed to flow through the pipe
D?tonozzle N to the water-wheel W. Owing
to the expansive nature of the air in the com-
pression-chamber T, the rate of flow of water
through the pipe D?and nozzle N will be com-
paratively constant, no matter what may be
the action of the float as operated by waves
of either long or short intervals. When 1t1is
desired to elevate the float U out of action
during severe storms, the hand-valve H' V'
1s closed by the engineer when the float
reaches its highest altitude, thereby causing
it (the float) to be held suspended in the air
by the action of the pump upon the water
confined in the check-valve chamber C V.
It will be understood, of course, that the parts
of the pump P and the piping and attach-
ments between it and the hand-valve II' V'
should be of such strength and so propor-
tioned with relation to the float U that they
will withstand at all fimes without injury the
pressure due to said float when sustained in
the air. I prefer to fill the float U partially
with water and to so arrange 1t that when it
(the float) is held in its upper position this
water may be quickly drawn off. This may
be effected by openings in the bottoms of the
floats, one of such openings being shown in
Fig. 6 of the drawings, where () represents a
short section of pipe extending through the
bottom of the float, the arrangement being
such that as the float rests upon the surface
of the water it will gradually sink until the
air compressed in the upper and right-hand
portion thereof will maintain it in a {loating
position, and also such that when the float is
lifted out of the water, as hereinafter de-

scribed, the contained water will flow out
through said opening or openings, such an
arrangement being designed for the purpose
of utilizing the weight of the water in addi-
tion to that of the float. T'his form of struc-
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- ture is adapted for use-in. positions where |

o s99786 - . 3

piling may be readily located or in positions

o adjacent to bluffs, where the levers L and L’
- may be pivotally conneeted to a permanent

-structure on shore.

Whereitis desired to make a stru cture hav-

- inglarge capacity and extending over rela-

IO

tively large areas of ocean- surface 1 prefer
~the structure. disclosed in Figs. 2 to 8, inclu-

sive, which I shall now proceed to descrlbe

In Fig. 2 of the drawings is shown a power-

house A located on: shore and closely adja- |
~ cent to.a sea-wall S W, K’ K’ being ordinary

o _.beams O the flooring W, near shore
- ries of tubular piles K K K, located farther
- seaward, sustain the outer portion of said |
str ucture and act-also as individual supports
. 20.
- . being anchored by anchor-disks A D, as be-

iron piles adapted to. sustaln at thelr upper

ends by cross-timbers G and longitudinal
A se-

for vertically-moving floats U U’ U?, said piles

o fore, in the bed of the ocean and ﬁlmly Se-

~ cured together at their upper ends by girders
E EE and tie- rods R R R, provided with
turnbucklés T B T B, in a manner well un-
“derstood by those Ver%ed 1n engineering strue-

~ tures and as clearly shown in Figs. 4 and 5

- 30

of the drawings, the arrangement bellil“‘ such |

that. the entlre strueture - Dbossesses  great
strength. ~

- D ’1" is th-eﬁ W ater-tank located in the base—'_- '

- ment of the power- ‘house A and having suf-

~ .ficient capacity to fill all of the outlymﬂ* wa- -

SR tel-plpesandtheeomplessmn chambers when

acting at fall load..

S is the main suetion- plpe, running from

 the bottom of the tank D T downwald and

_seaward beneath the entire wharf structure,
- sald pipe branching or radiating and decreas-

. :'_40_

ing 1n size in its branches there being ulti-

'mately one special bmneh pipe for eaeh ﬂoat-!
- U, U, or U? and pump connected thereto a8
| elearly shown in Figs. 3 and 4.

T is a compression-chamber located pref-

erably, at a paint near the power-house A and |

~_connected at one end by a delwery -pipe D,

‘which runs seaward above the flooring W of

| - the structure and has branches in all re-

~ 'spects similar to the branches of the suction-
o 50_
C "_pI'{)Vlded with a br anch running to the pump

pipe 8. . In other words, said delivery-pipe is

_ ,'.._-of each individual float.

55

D’ is a second delivery-pipe running from .
~ the shoreward end of the compression- cham—‘
ber T to the bottom of a distribution-cham-
ber T, and D?D?D?a series of delivery-pipes
(see I‘lﬂ' 4) running from said distribution-

- | chamber to four mdlwdua,l nozzles N N N N,

__ o

- adapted to supply water to four lndlndual

Pelton water-wheels connected to a common

- shaft, which shaft in turn is econnected to the
- ar matule of a dynamo-electric machine D M,
- having its poles connected by conductors w w

with the primary of a converter C V, the sec-
ondary of which is connected by eonduetors
w' w' to'a switechboard 8 B, designed to fur-

msh curr ent to consumers throu O*h eonduetmw

leads or mains w® w?

signed to opera,te an air-pump A P, Wthh
supphes alr under pressure through a plpe ¢
to an air-compression chamber T2,

% w?® are similar con-
ductors running to an electric motor E M, de-

H YV HY H V. are hand-valves located in
the pipes D?for regulating the flow of Watel- |

to the water- wheels W.
H' V' is an additional hand-valve located

between the compression-chamber T and the

75

distribution-chamber TV for 1eﬂ'ul&tmﬂ‘ the '

flow between said chambers.

H* V? H? V? H? V2, &c., are similar hand_-'
the various radiating

valves .located. . in

_80. 1

branches of the delivery-pipe D for varying

at will the supply of water from a,ny or all of
the pumps. '

~ t' is an air-pipe running from the air-com-
pression chamber T?to the compression-cham-
ber T and having radiating branches running

to the several a,lr—c,ha,mbers and pump- 0711[1- )

ders throughout the system, Avhv hv ‘being
hand-v alves for regulating the flow of air into
the various parts of the system in accordance

90

- with the necessities of the case, the function

‘of these parts being to restore any air which

may escape from the compression-chambers .

and air-chambers and pump- cyhnders of the
system.

well-known structure, one for each pump,
located in the branch pipes S at points near
| the pumps, the seats of said valves being so

"arranged that the pressure of the water flOIll |

the tank D T will unseat the lower valves as
the pistons of the pumps move upward and
‘that they will be seated as said pistons move
downward, while the upper valves will be

‘unseated and permit the passage of water into

‘the compression-chamber T.

CKC K Q K are double check- V&lves of_

95

ICOo

105

SPSPSDP, &c., are shunt-pipes, one. for

each pump, ru nmnﬂ' entirely around the dou-

ble check-valves C K and H* V* H* VA HL V4,
“are hand-valves located therein, (see
Flﬂ‘ 4,) the function of said sh unt-plpes and
hand-valveq being toaid in the holding of the .
floats at their upper positions when desired.

- &e.,

T3is an air-chamber located above and con-
nected with the main delivery-pipe D, there

110

373

being, preferably, a number of such air- eh&m- o

~the purpose of a,vmdmﬂ* unnecessary compli-

cation of the drawmﬂ‘s the function of said

| bers distributed throughout the system and
| mmﬂarly connected, but only one shown for

120

chambers being to dlstllbute the elastlc me-

dlum such as air, confined therein at varlous

pomts throuwhoat the system. -
Referring now to Figs. 5, 6, 7, and S f01 a

detailed deseuptwn of the ﬂoats and pump-

ing apparatus, U represents in side eleva-

t1011a1 view one of the floats, which is so con- ‘_
structed as to have an opening through its .

center of sufficient size to admit of 1ts free

130 -

-up-and-down' movement about the tubular

pile K, as clearly shown in Fig. 7.

R R are
T-rails firmly secured on oppcsne sides to -

each of the tubular plles Kand adapted to

-
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-from the exterior, affords a simple and e

act as guides or runways for guiding-rollers

» 7 71, two of said rollers being secured to the
float by vertical timbers H H and braces H' H'
on one side, and a third at the free end of an
elastic or yielding timber H~, secured to the
float and provided near its upper end with an
adjustment-screw S K for regulating the pres-
sure of its roller upon the rail and hence the
adjustment of the entire float. Q Q Q are
strong timbers secured to the body of the float
U and securing in turn the lower ends of ver-
tically-arranged rods Z Z, the upper ends of
which are secured by nuts n n to a cross-head
C II, attached to the upper end of a plunger
piston-rod I’ R, extending downward through
a packing-ring P I, secured by bolts f f to the
upper end of the hollow or tubular pile K,
1> K being water and air tight packing of the
usual form. ‘I'hisform of plunger-pump, in
which the packing P I is all put in pOSltIOIl

cient pump, which is rarely out of repair and
in which the packing may be quickly and ef-
fectually put in place without disturbing any
portion of the apparatus other than the pack-
ing-ring I II and bolts /. The hollow or
tubular pile K constitutes the pumping-cyl-
inder of each pump, and its lower end is filled
with cement C, as clearly indicated in Ifig.

L

5. 'The upper end of the pile K is provided

with an opening or outlet operatively con-

nected by a junction-pipe with the chamber
of the double check-valve C K, the arrange-
ment being such that as the float rises and
falls water is drawn from the suction-pipe S
into the pumping-cylinder at the upper end

- of the pile K and then foreed forward through

4.0

45
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- and pump-cylinders I,

discharge-pipe D and ultimatelyinto the com-
pression-chamber T through the main dis-
charge-pipe, as will be more particularly de-
seribed 1n connection with the deseription of
the mode of operation. Thepumping-cham-
ber or pile K of each pump is also connected
with the air-pressure tank 1% by the multi-
ple branch pipe ?', asis clearly shown in Figs.

3 and 4of the drawings, the arrangement be-

ing such that air under pressure is admitted
in the top of each pump-cylinder for the pur-
pose of elevating the floats above the wave
when the power is not needed during storms
or for repairs. When the valve H® V3 is
opened again, this air is excluded from the
cylinders as the pistons descend, the air thus
excluded passing out of the cylinders by way
of pipe D to any of the supply-tanks T%, dis-
persing any water that may have accumu-
lated therein, 1t being understood that the
pressure in the air chamber or tank T3 is usu-
ally much greater than that in any of the
other chambers.

I will now describe the mode of operation
of this preferred form of apparatus. (Illus-
trated in Figs. 2 to 8, inclusive.) Upon the
supposition thatthe apparatusis to be started
anew 1t will be understood that all of the
wateris in the tank D T, the suction-pipes S,

- hand-valves H?! V* II* Vi, &e.,
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YV in the discharge-pipes D? D* D? are closed,
and the hand-valves IT" V' II* V* H*? V>, &c.,
13 V3 B3 V3 &e., are all opened, while the
in the shunt-
pipes S P S P, &e., and the additional hand-
valves v hv hv, &e., in theair-supply pipes ¢’
arcallclosed. Underthiscondition of affairs
the incoming waves W A will strike the first
series of floats U? (see Ifig. 4,) thereby lift-
ingthe same. Consequently the plunger-pis-
ton rods PP R are elevated, and as they are
clevated the water flows into the pump-cyl-
inders I out the suction-pipes S. As the
wave passes forward to the next succeeding
series of floats U’ they are elevated in a like

‘manner, and the first series of floats are now

left free to descend by their own weight. In
so descending the valves in the check-valve
C K act in a manner well understood to cut
off the supply of water from the suction-
pipes and to allow the water in the delivery-
pipes to be forced forward into the main
pipes and ultimately into the compression-
chamber T. The next set of floats now de-
scends, and the third set U is lifted in like
manner, the action taking place simultane-
ously or dissimultaneously, in accordance

~with the condition or peculiarity of the waves

by which they (the floats) are actuated, each
float being absolutely independent in its ac-
tion of every other float, its pumping action

correspondingly independent, and the total

effect such as to force the water continuously
forward through the system of delivery-pipes
D into the compression-chamber T, where the
air in the upper portion of said chamber is
necessarily highly compressed. When the
pressure-gage upon the compression-chamber
T indicates the desired pressure, the hand-

valve I’ V' is opened and the water in said
compression-chamber allowed to flow forward
through the pipe D’ into the distribution-
chamber T’ and from thence into the deliv-
ery-pipes D*D*D?*D? where it is held in check
by the hand-valves I V 1II V I V. 'These
valves are opened after the pressure-indica-
tor upon the distribution-chamber indicates
the necessary pressure, and the water 1s al-
lowed to flow upon the buckets of the Pel-
ton water-wheels W, thereby setting in mo-
tion the armature of the dynamo D M and
generating the necessary current through the
primaries of the converters C V and the sec-
ondaries thereof to the working circuits w?
w? The current now set up in the conduec-
tors w? 1’ sets in motion the electric motor E
M, which in turn puts in motion the air-pump
A P, and the hand-valve /v v in the pipe { hav-
ing been turned to the proper position air is
now compressed in the air-chamber T to the
desired degree, as will be indicated by the
pressure-indicator thereof. Astheoperation
continues the engineer or attendant may now
regulate the pressure of air in the compres-
sion-chamber T and in all of the air-chambers
T® located above the system of delivery-pipes

The hand-valves .l by turning the proper hand-valves /i v and
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supplying air to any of said chambers or to |
the upper portions of the pump-cylinders K, |

these matters being entirely within his con-
trol by virtue of the independent hand-valves

v ho, &e., it being understood that there is
‘pr owded w1th each of sald chambers the nec-

essary water-gages for indicating the height
of the water therem Should the a‘rtendant

fail to turn the hand-valve H' V', the pumps

will of course continue to pump water into

- the compression-chamber T until the pressure

reaches such a height that the back pressure
will maintain the ﬂoats in an elevated posi-
tion appromm&tmﬂ' the tops of the highest

~waves over which they ride; but this wﬂl not

cause serious 1nconvemence of the system by

- virtue of the fact that each plunger-pump is

20

- the delivery-pipes D into the pump, tending
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connected with the air-chambers T and T®,
the elasticity of which is sufficient to main-

tain the entire system intact from wrecking
- influences.

As a means of controlling indi-
vidually the lifting of any float entlrely out
of the reach of the waves, the hand-valve H?
V3 is closed and the hand valve H* V*in the
relatively small shunt-pipe S P opened, there-
by establishing a back pressure of water from

to slowly lift the plunger thereof and at the
sametime the float. Asthe floatis thuslifted
the water therein is released, thereby mate-
rially lightening it, so that ultlmately the back
pressure I8 sufhclent to lift 1t to its extreme
limit, where it may be held by the water con-

'ﬁned in the eylinderand secured by ropes or

othermse to the upper portion of the frame-
work. Such an arrangement makes it pos-

sible to lift all of the floats entirely free of the

water after the pressure hasreached the maxi-

- mum in the compression-tank T, pressure-

40
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pipes D, and air-chambers T3, a feature of
Very g oreat importance in the event of storms

and destruetlve high tides. |

I do not limit myself to the especial details
of construction herein shown and- deseribed
for effecting the results sought, asin this par-

ticular I beheve it is broadly new with me to

so connect a wave-motor float with mechan-

1sm that it will automatically lift itself out of
- the influence of the waves, and my eclaims in
this partleular are to be construed as of the
~most generic scope.
‘with me to combine a series of floats with a
series of pumps and one or more compression-

I believe it is also. new

- "chambers in such manner that the combined
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variable effect of such floats and pump is con-

~ verted into a substantially constant source of
energy which may be utilized as such, and
_Iny clmms are generic also as to this feature.

Having thus described my invention, what
I claim, and desire to secure by Letters Pa,t-

ent of the United States, is—

1. In a wave-motor system a number of in-

'dependeut floats having independent move-

ment and each operatively connected with a
separate pump, in combination with a com-

pression-chamber operatively connected with
~all of said pumps, said compression-chamber |

such manner that the

‘second ha,nd-va,lve for controlling the

branch pipes with said pumps, a

being in turn connected to a water-motor as
a Pelton water-wheel and all acting substan-
tially as-and for the purpose descrlbed |

2. In a wave-motor system a number of
floats having independent movement and
each operatively connected with a pump, a

water-tank connected by suction-pipes with
all of said pumps, a compression-chamber con-
nected by discharge-pipes with all of said

pumps and a water-motor operatively con-

nected inturn with said compression-chamber
and adapted to discharge the water therefrom
into said water-tank, all of said parts acting
substantially as and for the purpose de-
seribed. =

3. A wave-motor con&stmn* of a float opera-
tively connected with a pump whichin turn is
connected by a discharge-pipe to a compres-
sion-chamber, in eombmatmn with means for
controlling the backflow of water from the
compression-chamber to the pumps and .in
loat may be elevated
above or out of reach of the waves when de-
sired, substantially as described.
T4 A wave-motor consisting of a float opera-
tively connected with a pumyp which in turn is
connected by a discharge-pipe to a compres-

sion-chamber, a hand-valve for closmn* the

discharge-pipe, in combination with a shunt-
pipe shunting the valves of the pump, and a
flow of
water therethrough, the arranﬂ'emem being
such tha,t the backﬂow of maﬁcel through the

shunt-pipe from the compression - chamber
-will lift the float out of the reach of the waves,
‘substantially as described.

- 5. In a wave-motor sybtem a series of inde-
pendent floats each operatively connected

with an individual pump, a pipe operatively

connecting a water - supply tank through
, Series of
discharge-pipes operatively connecting said
pumps with a main discharge-pipe conneeted
in turn to a compression- ehamber a hand-

valve for each pump adapted to regulate the
flow of water therethrough into its corre-
sponding discharge-pipe, a shunt-pipe shunt-

ing the valves of each pump and & hand-valve

70

75

S0

Q0

95

ICO

105

IIO

located in each shunt-pipe, in combination

with a discharge-pipe running from the com-

‘pression-chamber. to a water-motm which in
turn discharges the water into the aforesaid
“water-tank, the arrangement being such that
‘all of said floats may be opemted Or any or
all of them lifted out of the reach of the
wa,vesj substantially as described.

6. In a wave-motor system a series s of mde-,

pendent floats operatively connected each

‘with an individual pump, said pumps being
-prowded with suction and discharge pipes,
1 in combination with a eompresmon -chamber
operati vely connected with a main discharge-

pipe and an air-compression chamber pro-
vided with means for compressing air, said

| air-compression chamber being 1ntereonneet—

ed with the different parts of the apparatus

30 a8 130 constitute a p1 essure-regulating mech |

120

1'2'5'

130




IQ

20

25

30

35

40

50

55

60

G 599,756

anism therefor, all of said parts acting sub-
stantially as and for the purpose described.

7. A wave-motor system provided with a se-
ries of independent floats operatively con-
nected with pumping mechanism, in combi-
nation with a pressure-regulating apparatus
adapted to supply air under pressure to the
different parts of the system, together with a
water-motor operatively connected to a com-
pression-chamberinto which wateris pumped
by the united action of all of the pumps, all of
sald paris acting substantially as and for the
purpose set forth.

8. A wave-motor system consisting of a se-
ries of floats each operatively connected with
an individual pump, a series of suection and
discharge pipes connected to said pumps, a
compression-chamber connected to said dis-
charge-pipes and a distribution-chamber con-
nected to said compression-chamber, in com-
bination with a series of discharge-pipes and
a series of Pelton water-wheels adapted to re-
ceive water from said discharge-pipes, to-
gether with a water-tank adapted to supply
water to the suction-pipes and to receive the
discharged water from the water-wheels, all
of said parts acting substantially as and for
the purpose described. .

9. In a wave-motor a tubular pile, the up-
perend of which constitutes a pump-cylinder,
1ts bottom end being closed to form a eylin-
der-head and the top end provided with a de-
tachable packing-ring and packing, in com-
bination with a reciprocating plunger-piston,
substantially as described.

10. In a wave-motor a tubular pile the up-
perend of which constitutes a pump-cylinder,
1ts bottom end being closed to form a cylin-
der-head and the top end provided with a de-
tachable packing-ring and packing, in com-
bination with a reciprocating piston opera-
tively connected by a cross-head to a pair of
rods which in turn are secured to a float sur-
rounding the pile, all of said parts acting
substantially as described.

11. In awave-motlora wharf structure con-
sisting of a series of tubular piles secured to-
gether at their upper ends, said tubes con-
stituting the cylinders of a series of pumps,
the top ends being provided with removable
packing-rings and packingadapted to receive
reciprocating plunger - pistons operatively
connected with floats which surround the
piles, substantially as and for the purpose de-
scribed.

12. In a wave-motor a series of vertically-
arranged pumping-cylinderssecured together
at their upper ends and to the bottom of the
ocean and supporting the mechanism of a
pumping plant, in combination with a series
of floats having each an inclined outer face

adapted to receive the force of incoming
waves and an inclined top surface adapted to
shed or dissipate any overflowing water, to-
gether with means for guiding 1t in 1ts ver-
tical movement, substantially as described.

13. In a wave-motor a vertical tubular
pump-cylinder secured atitslower end in the
ocean-bed and supporting pumping mechan-
ism at its upper end, in combination with a
float surrounding said pumping-cylinder, sald
float having an inclined outer face adapted
to receive the force of incoming waves and
an inclined top surface adapted to shed or
dissipate any overflowing water, together
with means for guiding said float in 1ts ver-
tical movement, substantially as described.

14. In awave-motor system two or more tu-
bular piles, which constitute cylinders of in-
dependent pumps, a wave motor or {loat for
each pump, in combination with pipe con-
nections between said pumps and a compres-
sion-chamber, all of said parts acting sub-
stantially as and for the purpose described.

15. In a wave-motor system two or more In-
dependent floats operatively conneeted to
force-pumps, said pumps being in turn con-
nected to a pressure tank or tanks, in com-
bination with a supplemental air-tank hav-
ing circulating-pipes operatively connected
with air-chambers and a compression-cham-
ber and means for supplying air under pres-
sure, substantially as described.

16. In a wave-motor a tubular pile the up-
per end of which constitutes a pump-cylin-
der, the bottom end thereof being closed to
form a cylinder-head and the top end pro-
vided with a detachable packing-ring, in com-
bination with a plunger-piston operatively
connected with a float which surrounds the
tubular pile and is provided with guide-
wheels adapted to guide the float in its ver-
tical movement uponrails secured to the pile,
all of said parts acting substantially as de-
scribed.

17. In a wave-motor a tubular pile the up-
per end of which constitutes a pump-cylinder
and is provided with a detachable packing-
ring having packing therefor, in combina-
tion with a plunger-piston adapted to recip-
rocate through said packing-ring, said piston
being operatively connected to a float which
surrounds the tubular pile and is provided
with guide-rollers having means for adjust-
ing said rollers relative to their supports
upon the pile, substantially as deseribed.

In testimony whereof I have herecunto sub-
scribed my name this 1st day of May, 1897.

| PARVIN WRIGIIT.

Witnesses: | |

SHIRLEY C. WARD,
ST. GEORGE 1. C. BRYAN.
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