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~ zen of the United Statee and a resident ot Bo-
nanza, in the county of Sao'ua,che and State of
' Colera,do have invented certain new and use-
ful Improvements in Wave-Motors, of Whmh
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_To (LZZ whom it may. concern
Be it known that I, Davip G. WEEMSs, a citi-

the following is a specification.

My invention relates to that class of motorsll-

1n which-a float is so placed as to be actuated

by the waves and in turn actuate an air- COm- |
pressing mechanism.

The objects of the 1nvent10n are to prowde

 a wave-motor with means for taking up or re-

20

lieving sudden jarstothe ma,chmerv duetothe
varying force of the waves; to antomatically
regulate the stroke of the trancsmlttme'—-lever
SO that the stroke of the pumps may e reg-

ular as the tide may rise or fall; to. cushion
“the piston of the air-pump aﬂ'alnst breakage,
and to provide a novel and useful combina-
* tion of air tanks and pumps.

1 accomplish .

These ObJthS

the accompanying drawings, in which—

apparatue partly in section.

Flg 2134 plan
thereof.

Fig. 3 1 1s a sectional view of an air-

pump. Fig. “4is an enlarged elevation of the

~automatic ad;mstmo* meehamsm to regulate
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tide.

tension Gr’

stroke of lever according to rise and fall of

A represents a vertical well formed in a

‘bluff or structure situated or built at a point

where the sea breaks with the required force.

The opening A’ from the well A to the sea

1s below the low-water line. In the well A is
located suitable guides A® on which travel the
rollers & of the ﬂoat B. The float B is pro-
vided with a rod B', which extends up through
the well and above the upper end thereof the
required distance.
(> designates a

vertically. The. horizontally-extending arm

of the lever (¢ is provided with a flexible ex- |
rowded at its free end with a
slotted piece ¢, in which works a pm )" on

the ﬂoat—-rod B lhls slotted plece g’ may

lower end with a

oy the construction - shown 111'

transmlttmﬁ'—lever in the-
form: of a be]l-cra,nk and pwoted at g to rock

| be opened a8 shown when it is desired to dis-
connect rod B’ from the lever G.

‘The bell-crank G+ is provided with a loose

5¢

transmitting-arm I, depending from the axis

| g and serving to a,UtOmatically regulate the

stroke of the pump'plstons as will be de-

scribed. This loose arm E is provided at its

exible extension H', pivot-
ally connected at its lower end to the up-

wardly-projecting arm ¢ of a rock-shaft E

55

prowded wmh four depending pump- _actuat-

ing arms ¢ ¢ & &
nut being mounted 1n a fork e by means of
trunnlons ¢, entering slots ¢ in said fork.

L 1s a long screw-c;haft having a universal
connection at one end 7 with the lower end of
the lever-arm ¢* and extending through the
nut /. The other end of the %crew-sha,tt 1S in

sliding connection with a beveled gear K,
,_mounted in a suitable bearing K’ at the upper

end of a frame K* . The hub of the oear K is

| provided with asquare opening, and the end I/
Figure 1 is a side elevation of my improved

of the shaft is correspondingly shaped, so that

the gear K will rotate the shaft and yet allow

it to Sllde therethrough. The gear K meshes
into a larger bevel-gear J, mounted 1n bear-
ings 7 also on the frame K2 and the other face
of the gear J is formed with pins or cog-teeth

J’, Whlch mesh into a lonﬂltudmally rempx 0-
fea,tmﬂ' rack H, mounted in bearings 4 A’ A% on

the lower portlon of frame K® -The rack H
1s provided with two'shoulders A’ 4%, between
which the arm K K’ vibrates without nor-
mally striking either one. S
begin to fall, however, the float B will de-

‘scend and pull down_ the long arm of lever G
and throw its arm ¢° to the left; and this will

cause the loose arm K to strlkte the shoulder

* The loose arm E is pro-
_Vlded with a pwotallv-supported nut /, the

Should the tide
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°, slide rack H to the left, rotate gear J to .

__the right, gear K in the dlrectlon of -the .

arrow, and the gear K will rotate the screw- -

shaft I and cause nut / to pull lever-arm E to
the right, and so adjust it at the proper angle

for actuatmw the rock-shaft B and pump-pis-
tons. A rise in the tide will cause a reverse
operation of the adjusting mechanism, as the

gc
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lever-arm E will then strike the other abut-

ment or shoulder 4* and move the rack to the
right.

jon the mechanism against breakage by vio-

lent action of the waves.

M M represent two low-pressure double-
acting alr-pumps, the piston-rods s m of which
are connected to the arms ¢ ¢ of rock-shatt I,
and X X represent two high-pressure double-
acting pumps connected to the arms ¢ ¢* of said
shatt £, The pumps M M connect by suit-
able pipesm' 7’ with two low-pressure tanks
1 I, while the high-pressure pumps X X con-
nect by supply-pipes # « with the low-pres-
sure tanks I I and by discharge-pipes #' '
with the high-pressure tanks 2 2, these pipes
being valved, as usunal, for such purpose. As
shown in Fig. 3, the ends of the pump-cyl-
inders are provided inside with cushioned

supplemental heads M suitably packed and

lying beyond the ports. Between the cylin-
der- heads and the supplemental heads are
placed strong buffer-springs M?, the tension
of which may be adjusted by means of screws

M, extending inwardly through the cylinder- |

heads into contact with bearing-plates at the
outer ends of the springs. These spring-
pressed heads M” serve to cushion any violent
plunging of the pump-pistons #’' and also
allow the pistons to approach close to the
ports to force out all the air. |
P P designate the machine to be operated,
that shown being designated as an electric
generator, and this generator or machine is
actuated by a suitable motor, supplied with
alr from the high-pressure tanks 2 2 by means
of pipes 3 3. The air exhausted from said

motor will be returned to the low- pressure

tanks by a pipe 4.

Various modifications may be made in the
above-described apparatus without departing
trom the scope of my invention.

Having thus described my invention, what
1 claim as new, and desire to secure by Letters
Patent, 15— _ -

1. In a wave-motor, the combination with a
wave-actuated float or plunger and a main le-
ver connected therewith, of an automatic regu-
lator actuated from a member of said lever to
regulate the angle of said member, upon the
rise and fall of the tide and permit of an even
stroke being maintained.

2. In a wave-motor, the combination with a

~wave-actuated float or plunger and a main le-

ver actuated thereby, of an automatically-ad-
Justed transmitting-arm connected to said le-
ver and mechanism actuated thereby,to change
1ts angle with respect to the main lever as the
latter is depressed or raised by the fall and
rise of the tide.

3. Thecombination with the main lever hav-

1Ing a rigidly-connected arm and a loose trans-

The flexible members G' and E’ cush-

781,113

mitting-arm,of an automatically-operating ad-
justing mechanism connected to said rieid and
loose arms and actuated from the loose arm

| to change the angle of sald loose arm with re-

spect to the main lever.

4. The combination with the mainiever hav-
ing a fixed arm and a loose arm, of a screw-
shaft swiveled to the rigid arm, a nut on the
loose arm through which the shaft passes, a
rack having abutments beyvond the normal
strokes of the loose arm, and gearine connect-
g the rack with the serew-shaft for the pur-
pose described.

5. Thecombination,with themain lever hay-
Ing a fixed arm and a loose arm, of a screw-
shaft swiveled to the rigid arm, a nut on the
loose arm through which said shaft passes, a
gear slidingly connected with the other end of
the screw-shaft, a cog-wheel or pinion having
gear-teeth meshing with said fivst gear, and a
sliding rack meshing with the cog-wheel or
pinion and provided with shoulders or abut-
ments beyond the normal strokes of the loose
arm. .

6. The combination with the float, of a main
lever provided with a flexible member con-
nected with the float-rod, and also havinge :
loose arm terminating in a flexible extension,
and means for changing the angle of the loose
arm with respect to said lever. |

7. The combination with the float, of a main
lever connected with the float-rod, means for
adjusting the main lever to regulate the stroke
of 1ts transmitting-arm, and an air-compress-
Ing mechanism operatively connected with
said transmitting-arm. |

8. The combination with the float, a main
lever connected therewith and provided with
a transmitting-arm, and means for regulating
the stroke of said arm, of an air-compressing
pump operated by said arm and having sup-
plemental yielding heads to cushion the pump
against breakage from sudden impulses of the
said lever.

9. The combination with the float, a main
lever connected therewith, and provided with
a transmitting-arm, and means for regulating
the stroke of said arm, of an air-compressing
pump operated by said arm and having sup-
plemental spring-cushioned heads to cushion
the pump against breakage from sudden im-
pulses of said lever and screws for regulating
the tension of the cushioning-springs.

10. Ina wave-motor the combination with a
float-actuated lever, having an automatically-
adjusted transmitting-arm, of a rock-shaft ac-
tuated from said arm and provided with a
plurality of pump-operating arms, low and
high pressure pumps connected to said arms,
low-pressure tanks connected with the low-
pressure pumps, high-pressure tanks supplied
by the high-pressure pumps from the low-
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pr essure tanks a,nd an oﬁtake from the hwh-

' pressure tanks to supply a suitable motor.
- 11. The combination with a wave-motor,

- comprising a float, a lever actuated thereby'
5 and a rock-shaft actuated from said lever, of

a plurality of high and low pressure pumps
operatively connected with sald rock-shaft, a
low-pressure tank supplied by the low-pres-
~sure pumps, high-pressure tank supplied by

10 the hwh-pressure pump from the low- "pres-

sure ta,nk a motor supphed from the hwh— '
pressure tank and -an exhaust-pipe leadlnﬁ"

from the motor back to the low -pressure tank
Intestimony whereof I affix my signaturein

_presence of two witnesses.

DAVID (. WEEMS

- Witnesses: |
JOHN SCHMALL,
GEORGE C. BERNER
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