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Lo all whom Tt may concer: :

Be it known that we, JOHN E. ARMSTRONG |
and WILLIAM ARMSTRONG citizens of the
United States, residing at Santa Cruz, ccunty

vented an Impmvement in Wave- Power
Pumping Apparatus; and we hereby declare
the following to be a full, clear, a,nd e"mct de-
seription of the same,

10  Ourinventionrelates toanappar atus which

is especially designed to utilize the motion of

the waves and tc peltlculelly apply it to pro-
duce a reciprocating motion, such as may be
useful for pumping pmposce It eonsists in

15 the parts and the constructions and combi-
nations of parts 11e1e111efte1 descrlbed and
claimed. -
Referring to the ecccmpanymw dlawmhs,

Figure 1 is a vertical section through the

20 pump-chamber., Fig. 2 is a similar sectlcn
- taken at right enwles to Fig. 1.

-~ In the cldmaly ccnstluctlon of wave- M0-
tors they are disposed at some point in the
open water where the actual movement of a

25 float would be no greater than the rise and
fall of the wave or swell |

In our invention we de&gn to incr ease this

motion, so that a comparatively small move-

‘ment of the waves may be utilized and caused

to produce increased results. To effect this,

we make a converging chamber A, the open

-~ enlarged mouth of which is pr esented toward
the incoming waves or swell. This chamber
is prefer ebly formed by excavatinginto a wall

35 or cliff where the sea approaches snch a nat-

30

ural formation, and its size is such as to em- |
brace a vertical space considerably more than

the actual amount of rise and fall of the tide,
so that at low tide the waves will enter 13]118
directing-funnel and will also continue to

40 , .
~ enter it aﬁ the highest tide. The rear end of

this converging chamber connects with the

lower part of a vertlcally-dlsposed well B,
within which the float C and connected ap-
45 paratusare contained. The floorof the cham-
ber Adeclines outwardly, so that in case any
~ sand or other solid material is brought in by
‘the waves 1t will as readily flow out when the

ferred.
5 of Santa Cruz State of California, heve in- |

chcked The ﬂcet C may beé&de of any
suitable material, as a hollow iron or steel -
chamber, or it may be made of wood, if pre-
Thlcucv"h the center is hole and
this hole loosely fits the vertical pump—ba,llel g5

D, so that it may slide up and down without

bmdmw ‘Exterior to and upon opposite sides
of the ﬂcet are the guide-rods K, which are

| preferably tubular fcr a purpose %0 be herein-

after deseribed. The edﬂ'ee of the float are 6o
grooved or channeled sufficiently so that it
may slide and be prcpe11y guided by these

rods, as well as by the 1ntc1 mediate pump-
jcyhnder

The foot of this mechanism and =
the pump- cylinder are properly supported 65
and stepped in the pump-chamber B, so as to .
maintain their proper ]_)OSItIOIl The upper
end of the pump- -cylinder 1s also conmnected -
with the guide-rods upon each side by suit-
able yckes or braces If, which thus maintains 7¢ -
its whcle lennth in pr ope:L 1elatlcn Wlth the
e*uldes

G is a cross-head slidable upon the guides
E, and its central portion is connected Wlth

_the pump plunger-rod . 75 -

Upon, each side of the pu mp-cylinder D are
rods I, which connect the cross-head G with

I the ﬂoa,t C, so that whenever the float C rises

it acts thloun'h the rods I to force the Cross-
head G upward and by reason of its connec: 8¢

tion with the plunger-rod H the latter is also

moved up in unison. The lower part of the

pump- cylinder D has any suitable openings,
“as’d, through which water may be admitted

as the pump -plunger rises, and when the 85

wave recedes the whole wewht of the float

and the moving mechanism acts to force the
water which has entered the pump-cylinder
cutwardly through the discharge-pipe J.

K is a suctwn inlet-valve. of any suitable
descrlptlcn ‘through which the water is ad-
mitted into the cylmdel and by which it is

90

| prevented from passing out at the bottom,

and L is a single valve in the dlscharge-plpe

J, which allows the water to pass whenever g5

the plunger moves dcwnwaid a,fter the cyl-
inder has been filled. | ..

In order to provide a plcpel air- chmnber

wave recedes, thus preventing the interior | so as to steady the flow of the water, we. have
5o :zmd bottom of uh@ well B frcm becommﬂ" shcwn thetubtllar ﬁ'mdes K mede hcllew end 10D
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communicating directly with the discharge- |

pipe J above its valve by means of a T or
other suitable coupling, so that as the water
is discharged it will compress the air within
the tubes K to any required extent, the tubes
thus serving as an ailr-chamber to relieve
shock and steady the flow of the water in a
manner usual to air-chambers. The novel
feature of this part of the device is connect-
ing the discharge-pipe directly with the tubu-
lar guides, and thus making them the air-
chamber for the pump.

It will be manifest that the connection of
the discharge-pipe may be made at any de-

sired point below the upper end of the guide

I, provided it is not so made as to interfere
with the reciprocation of the cross-head, and
the remainder of the tube will act as the air-
chamber. The guides K extend to a consid-
erable distance above the top of the well B,
as also does the upper end of the pump- cyl—-
inder, so that if occasion requires the float
may rise entirely above the well without con-
tact with the fixed parts above. Such a move-
ment of the float may be produced when
waves of unusual violence dash into the con-
verging chamber A and by their cencentra-
tion into the bottom of the well will produce
so great and rapid a rise of the float as to
throw it entirely above the top of the well.
As soon as the float has risen above the top
of the well it allows the surplus water to es-
cape beneath the float without forcing it up
80 as to damage any of the other parts of the
machinery.

1t will be seen that by this construction we

have produced a very simple and easily-op- |

erated appa,ratus the weight of the float be-
ing always sufficient to insure the pumping
of the water to any desired height, while the
sudden shock caused by the influx of the
wave will simply act to raise the float and
the pump-plunger, so as to admit the water
into the cylinder beneath the plunger, while
the depression of the float and plunger will

take place more. slowly, thus giving ample

time and power to discharge the water from
the pump-cylinder.

If the natural formation of the shore is not
such as to favor the construction of the float-
welland converging exterior chamber, it may
be found feasible to set up the apparatus,
consisting of the float, pump-cylinder, the
guides, and other parts, at some point where
the waves may have direct effect upon the
device without any means for increasingthe
vertical movement of the float. Thisiseasily
done by providing any suitable support, as a
pile or rock, if the bottom isof a proper char-
acter, upon which the foot of the apparatus

may rest, and theupperendsofthe guides may
then be held by diverging guy-ropes, which
are properly anchored at a distance from the
structure. Wavesorswells then passing the
apparatus will simply raise the float to a
height equal to their own and allow it to sub-

side; but the guide-rods and pump-cylinder,

being of approximately small diameter, will
not offer any great resistance to the action of
the waves, and the apparatus may thus be
placed at points where any larger or heavier
structure would be inevitably swept away.

IHaving thus described ourinvention, what
we claim as new, and desire to secure by Let-
ters Patent, 18—

1. A wave-power pumping apparatus con-
sisting of a vertical well, having an entrance
flaring outwardly therefrom to direct and
concentrate the waves into the bottom of the
well, a float adapted to rise and fall therein,
stationary guides upon opposite sides of the
float, a central opening in the float, a cen-
trally-disposed pump-column upon which the
float is loosely movable, a plunger in said
pump - column, - a plunger-rod extending
through the upper end thereof, a cross-head
with which the plunger-rod is connected,
slidable upon the guides and connecting-rods
uniting the cross-head with the float.

2. A wave-power pumping apparatus con-
sisting of guides fixed within a vertical well,
a pump- column centrally disposed between
the guides having a fixed lower .end, and
yokes or braces by which the upper end 1s

connected with the guides, openings through-

which water 1s admitted into the lower end
of the pump-column, a discharge-pipe con-
necting therewith,an inlet-valvein the pump-
column and an outlet-valve in the disecharge-
pipe, a plunger fitting the pump-column, a
plunger-rod extending upwardly through the
upper end, a cross-head with which said plun-
ger-rod is connected, said cross-head being
slidable upon the guides, a float also guided
thereon having a central opening by which it
fits and loosely slides upon the pump-column,
connecting-rods fixed to the float and to the
cross-head respectively whereby the vertical
movement of the float is imparted to the cross-
head and thence to the plunger.

3. In a pumping apparatusof the character
described, a rising and falling float having a
central opening, a pump-column fixed at the
bottom extending upwardly through said
opening, hollow guides upon opposite sides
by which the movement of the float is also
steadied, connections to hold the pump-col-
umn in position with relation to the guides,
a cross-head slidable upon the guides and
with which the plunger-rod of the pump is
connected, rods connecting the ecross-head
with the float whereby reciprocation is im-
parted to the plunger, inlet-passages and a
downwardly-closing valve in the lower part
of the pump-column, a discharge-pipe con-
necting with the pump-column havingan up-
wardly-opening valve therein, connections
between the hollow guides and the discharge-
pipe above its valve whereby the guides act
as an alr-chamber for the pump.

4. In a pumping apparatus of the character
described, a central vertically-disposed well,
a centrally-fixed pump-column having inlet

| and discharge valves and a discharge-pipe,
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- hollow pafallel guides e}itending up’wﬁr&rdly

10

parallel with the pump-column, and connec-

tions whereby the upper end of said column
1s supported, said guides having also an open

connection with the discharge-pipe whereby
‘they serve as an air-chamber therefor, a float

fitting loosely about the pump-column and
movable between the guides, a cross-head
slidable upon said guides, and rods connect-
ing the cross-head with the float, a plunger
within the pump-column and a plunger-rod

~ connecting it with the cross-head and a sur-

rounding well or chamber within which the

| float is movable said well having an Opening
at the bottom and a flaring or funnel-shaped 1

chamber opening outwardly therefrom where-
by the waves are directed and concentrated

into the bottom of the vertical well to act

upon the float. -

S

In witness whereof we have hereunto set 20

JOIN E. ARMSTRONG.
WILLIAM ARMSTRONG.

our hands.

Witnesses: -
L. J. CAprATZI,
W. T. MorTON,
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