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SPECIFICATION forming part of Letters Patent No. 587 ,611, dated August 3, 1897.

Application filed December 17,1896, Serial No, 616,019,

To all whom it may concern:

Be it known that I, HENRY SCHOMBERG, a
citizen of the United States, residing at Los
Gatos, county of Santa Clara, State of Cali-
fornia, have invented an Improvement in
Wave and Swell Motors; and I hereby de-
clare the following to be.afull, clear, and ex-
act description of the same.

My invention relates to an apparatus which
is especially designed to utilize the rising-
and-falling movement of the water of the
ocean, either in the form of waves or aregu-
lar rising-and-falling swell.

It consists of vertically-guided floats capa-

ble of a rising-and-falling motion and a mech-
anism connected therewith whereby the rise
and fall of the floats will operate to store the
power thus developed for further use.

It also consists in details of construction
which will be more fully explained by ref-
erence to the accompanying drawings, in
which—

Figure 1 is a side elevation of my appara-
tus and partial section of the operating-lever.
Fig. 2 isa plan with tr ansverse sectlon of the
1aok bars.

The object of my invention is to provide a
mechanism whereby the rise and fall of a
suitable float produced by the action of the
swell or waves is applied so as to compress
air or lift water into a tank which forms a
storage and regulator, from which the air or
water may be applied to drive an engine or
any desired machinery at a regular rate of
speed. Thepowerissoapplied that the least
rise and fall observable in the locality where
the apparatus is placed will produce a suffi-
cient stroke in the pump to operate it prop-
erly, and in conjunction with this I have
shown disengaging mechanism operating au-
tomatically, so that withan excessive riseand
fall the mechanism will be so operated that
no more than a full stroke of the pump will
be produced and the intermediate mechanism
will be protected from injury which would
otherwise be caused by the excessive motion.

In carrying out my invention any suitable
structure may be employed which projects
over the sea, where the apparatus is to be lo-
cated. This structure may preferably be a
wharf, as shown at A, supported upon verti-
cal piles and capable of carrying the pump-

(No model.)

mg—eyhnder B, which is preferably located
upon the wharf, a receiving compressing-tank
C, into which airispumped through a pipe D.
The tank may also be provided with a suit-
able safety-valve E, and may also have gages
to show the pressure developed therein. Be-
neath the wharf is located a float IF, which
may be made in any suitable or desired form.
This float has guiding-rollers G upon its sides
or angles, and these rollers are adapted to
follow the vertical timbers H, which thus in-
sure the vertical movement of the float and
prevent its being swept out of position by
the forward or backward movement of the
waves. To this float are fulerumed the ver-
tical rack-bars I I, turnable about the pivot-
pins J, so that the upper ends of the rack-
bars are free to swing backward and forward
about the pivot-pins. Upon the front edges
of these bars are the rack-teeth I'; as shown,
and the teeth of one rack-bar present their
engaging edges upwardly, while the other
one presents its teeth downwardly, so that
one may operate upon the pawl mechanism
when rising and the other when falling:
The pawls K K’ are fixed to a lever L and
operated as will be hereinafter described.
This lever L is fulerumed, as shown at L', to
a suitable stationary suppmb which may bp
one or more of the pilessupporting the whart,
if convenient. The opposite movable end of
the lever is connected by a link or connect-
ing-rod M with a piston-rod N, slidable in
suitable guides, as at O, and extending up
into the cyhnder B, where it carries the pis-
ton or plunger B’ upon its upper end. The
movement of the lever 1. about its fulecrum
acts to reciprocate the piston within the eyl-
inder, and by any suitable arrangement of
Valves air or liquid may be pumped by the
action of the piston in the cylinder. In or-
der to actuate this lever, the pawls KK’ are
made to engage alter nately with the teeth T’
of the raek- bals so that when the float is ris-
ing one of the rack-bars will engage with its
pawl and when the float is falhno the other
one will correspondingly engage, so that each
reciprocation of the float w111 act to move the
lever L, upon which the pawls are fixed, as
shown.
The length of the lever L and the relative
distance of the rack-bars and the piston
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from the fulcrum are such that the smallest
movements of the float will be multiplied by
the leverage, so that a sufficient movement
of the pistonwill be givenatall times to make
it operative.

If the movement of the waves or swell is
too great, the teeth of the rack-bars are dis-
engaged from the pawls when they arrive at
a certain point, as follows: The pawls are
permanently fixed to the lever, and the rack-
bars are pressed against the pawls by spring-
actuated rollers P, which normally press
against the rear edges of the rack-bars, but
which will yield so as to allow the rack-bars
to move backward and allow the teeth I' to
pass over the points of the pawls as therack-
barsreciprocate. Upon eachside of the rack-
teeth is a smooth surface formed on each
rack-bar, and against these smooth surfaces
the rollers Q are adapted to travel. These
rollers are journaledintheendsof bell-crank
levers R R/, these levers being fulcrumed, as
shown at 7, so.that they may be moved about
their fulerum-points. At suitable distances
apart are the stops S §', which in the present
case are shown in the form of adjustable
serews passing through nuts, one below the
floor A of the wharf or at othersuitable point:
above the lever and the other suitably sup-
ported at such a distance below the lever L
that when the screws S 8" are properly ad-
justed they will allow the lever to reciprocate,
s0 as to move the piston B'only the full length
of its stroke within the cylinder.

If the action of the swell is sufficient to
move the lever a greater distance than is
necessary, the upward movementof thelever
will cause the arm of the bell-crank lever R
to strike the end of the screw or stop S, and
this will turn the lever about its fulerum, so
that the roller Q', journaled upon it, will
force the rack-bar I backward, compressing
the springs of the bearing-rollers P until the
teeth of the rack-bar are entirely clear of the
pawl, and this then allows the float and the
rack-bar to rise freely as high as the wave
will carry it without any further action upon
the lever I, and its connected parts. When
the float-sinks, if it passes below a point
which will complete the downward stroke of
the piston, the other bell-crank lever R’ will
strike the lower screw or stop 8’ and in like
manner will force its rollers Q to press the
descending rack-bar back, so as to disengage
it from its pawl and thus check the further
downward movement of the lever. In this
manner the movement of the lever is always
automatically maintained within the proper
limit of the stroke of the piston.

As the rack-bars I are made of such length
astoaccommodate anyriseand fall of the tide,
it will be seen that whenever such rise or
fall occurs the bell-crank levers R R will be
in the same manner actualed by the stops S 8’
and disengage the rack-teeth from the pawls,
thus allowing the rack-bars to move up or
down as much as the rise or fall of the tide

’

587,511

required, while maintaining them in such po-
sition with relation to the pawls that any rise
and fall of the waves or swell will still con-
tinue to actuate them.

If it is desired to reduce the stroke of the
piston, it is done by means of a regulating-
bar T, which is connected with the end of the
lever I.. This regulating-bar has teeth or
notches U made at intervals along its edge,
and these notches may be engaged by a mov-
able pawl V, which in the present case is
shown as actuated by alever W. Nowif the
stroke is to be shortened this bar T is raised
and the pawl caused to engage with either of
the notches U, and this will correspondingly
raise the outer end of the lever, and the bell-
crank lever R will strike the upper stop S
sooner and thus disengage the rack-bar and
allow it to continue its movement without
acting upon the lever, and the lower stop 8’
can be correspondingly adjusted forthe down-
stroke.

It will be manifest that although I have de-
seribed the apparatusas applied to the pump-
ing of air it may also be made to pump water
to an elevation from which it can afterward
be used; but in the present case the air be-
ing condensed to any desired amount in the
receiver C can afterward be employed to pro-
pel an engine or other machinery.

Wheneveritisfound necessary ordesirable
to entirely stop the movement of the lever
and its connected parts, it may be done by
means of dogs or catches Z, which may be
hooked over the outer ends of the bell-crank
levers R, so that the rollers Q are kept in con-
tinuous contact with the rack-bars, and the
latter are thus kept out of contact with the
pawls. This allows the float and rack-bars
to rise and fall without acting upon the lever
L and its connected méchanism.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. The combination with a vertically-guided
rising-and-falling float, of rack-bars having
their lower ends pivoted to the float so as to
be movable about the pivot-points, a lever
fulecrumed transversely having pawls fixed
thereto so as to engage the teeth of the rack-
bars alternately, spring -actuated rollers
pressing against the backs of the rack-bars
to hold the teeth normally in contact with the
pawls but yielding to allow them to passover
the teeth as the rack-bars reciprocate, and
means for automatically forcing the rack-
bars out of engagement with the pawl-teeth.

2. The combination with a guided rising-and-

“falling float, of toothed rack-bars pivoted to

the float so that the upper ends have a move-
ment about the pivot-pins, a lever fulerumed
and extending transversely across the line of
travel of the rack-bars, spring-actuated roll-
ers carried by said lever normally pressing
the toothed edges of the rack-bars forward,
pawls fixed upon the lever adapted to engage
the teeth of the rack-bars, bell-cranked levers
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fulerumed upon the transverse lever, stops

fixed at points above and below so0 as to en-
gage one arm of each of the bell-crank levers
alternately as the main lever reaches the end
of its stroke in either direction, rollers carried
by the opposite ends of the bell-crank levers
and pressing against the rack-bars so as to
force them out of contact with the pawls and
allow the rack-bars to continue without fur-
ther action upon the main lever.

3. The combination with a guided rising-
and-falling float of rack-bars pivoted thereto
having teeth upon one edge adapted to alter-
nately engage pawls as the float rises and falls,
a transverse lever fulerumed at one end ex-
tending across the line of travel of the rack-
bars and having said pawls fixed thereto so
that the teeth of the rack-bars move over the
pawls as the float rises and falls, spring-ac-
tuated rollers mounted upon the rear part of
the lever pressing against the backs of the
rack-bars so as to maintain them in yielding
contact with the pawls, bell-crank levers hav-
ing rollers mounted at one end and traveling
upon smooth surfaces of therack-bars at each
side of the teeth, adjustable screws or stops

fixed at the opposite end of the travel of the

main lever with which the Dbell-crank levers
contact when the end of the stroke is reached
whereby the rack-bars are forced out of en-
gagement with the pawls and allowed to con-
tinue their movement without further action
upon the lever, and a cylinder, the piston-rod
of which is connected with the reciprocating
lever to act as described.

4. The combination with a vertically-gnided '

rising-and-falling float, of rack-bars having
the lower ends pivoted thereto, a transverse
lever with fixed pawls adapted to engage the
teeth of the rack-bars so that the lever is al-
ternately raised and lowered with the alter-

nate movements of the rack-bars, spring-ac-
tuated rollers pressing upon the backs of the
rack-barstokeep the teeth yieldingly engaged
with the pawls, bell-crank levers carrying
rollers which travel against smooth surfaces
of the rack-bars, the opposite ends of the said
levers adapted to engage adjustable stops

whereby the rollers are pressed against the

rack-bars so as to force them temporarily out
of engagement with the pawls to allow them
to continue their movement without further
action upon the lever and holding dogs or de-
vices adapted to engage the arms of the bell-
erank levers whereby the rollers press con-
tinnously upon the rack-bars so as to keep
them permanently out of contact with the
pawls and stop the movement of the lever.

5. The combination with a vertically-guided
rising-and-falling float, of pivoted swinging
rack-bars attached thereto,a transverse lever,
with pawls fixed thereon adapted to engage
the teeth of the rack-bars as they rise and
fall,spring-actuated rollers by which the teeth
of the rack-bars are kept in yielding contact
with the pawls, disengaging devices carried
upon the lever whereby the racks are disen-
gaged from the pawlsat the limitof the stroke
of the lever in each direction, and a device
for shortening the stroke of the lever consist-
ing of an arm T connected with the movable
end of thelever and slidable vertically and a
pawl V adapted to engage said arm and hold
it so that the movement of the lever may be
limited.

In witness whereof I have hereunto set my
hand. '

HENRY SCHOMBERG.

Witnesses:
S. H. NOURSE,
JEssie C. BRODIE,
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