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UNITED STATES
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JONIN McAULEY PALMER, OF FORT GRANT, ARIZONA TERRITORY.

DIRECT-ACTING WAVE-POWER.

SPECIFICATION forming part of Letters Patent No. 607,072, dated J uly 12, 1898

. Application filed June 14, 1897, Serial No. 640,600

(No nmclel )

- Lo all whom it may concern:

Be 1t known that I, JOHN MGAULEY PAL-
MER, a citizen of the Umted States, residing
at Fort Gr ant, in the county of Graham and
Territory of Auzona have invented certain
new and useful Improvements in Direct-Act-
ing Wave-Powers, of which the following is
a full, clear, and etact deser iption, 1efe1ence
belnﬂ‘ had to the accompanying drawings,
forming a part of this specification.

My plesent invention relates to certain new
and useful improvements in wave-powers,
and particularly to that type in which the
impulses of the waves communicate power
directly to a shaft or other device. =

The primary object of my invention is to

provide a simple construction and arrange-

ment of parts adapted to communicate power
derived from impulses of waves to automat-

ically drive a shaft or ofther device directly.

Another object of the invention is to utilize
the power derived from the impulse of the
wave during its ascent and its descent forthe

purposeofdrivingashaftor otherdevice; and
a further object of the invention is to guide
the operative parts of myimproved apparatus

in such a way that the tension of the chains

which operate the power-shaft shall always
be maintained subsmntmlly‘ constant and m--_-‘

variable.

With these and other ends in view my in--
vention consists in the peculiar construetion,

arrangement, and combination of parts, here,—-
inafter described, and shown in the accom-
panying drawings, in which— -

Figure 1 isa side elevation showing the con-
struction and arrangement of the operative

parts of my invention, the manner and means

for guiding the driving-rods being indicated.

In dotted lines., Ifig. 2 is a sectional view
showing the arrangement of the operating-
chains and the sprockets with which they en-
gage.
the guide- f1 ame. TIie. 4 showsanother form
in whlch my mveutlon may be embodied.
Referring to the drawings, in which like let-
ters of 1ef61 ence denote - eone‘spondln 'parts
inall of the figures, A designates a float, whlch
is actuated by the wave 1mpulses and nmded
in some suitable manner, forming no pmt of

I'ig. 3 1s a horizontal sectional view of

with a cross-piece @, carrying guide-rollers a’,

which operate on the ways or tracks b.

" A guide-frame C is secured upon suitable

supports ¢, mounted on the platform B, and

it is pr‘eferably S-shaped, as indicated in Fig.
3, although this particular form is not abso-

lutely essentlal and may be varied as desired.

. Driving-rods D K are kp_wotally seeured at
d and e to the cr oss-piece . These driving-
rods project upward thr ouﬂh an opening pro-
vided in the platform B and are blfm cated
at each end, as indicated by d’ and ¢, to re-
ceive the sprocket-wheels F F' at the top and

G G’ at the bottom, these spr oe];et wheels be- |
ing carried by the shafts fflagg, respectively,

whlch are journaled in suitable bearings in
the bifurcated portions of the driving‘—rods.
The sprocket-wheels are each faced with a

ratchet-wheel II II' I I', and pawls A A/ 27

are carried by the driving-rods and ar ranﬂed

to engage the ratchet-w heels -
" The shafts ff' project through the blful-
cated ends of the driving-rods, as indicated

1in Ifig. 2, and operate in curved grooves or

ways ¢’ in the guide-frame, so that when the
guide-rods are projected UpW’ELl_d by the move-
ment of the float under the upward impulse
of the waves the upper ends of said driving-
rods travel in a curved line, beln guided in
the curved grooves or ways ¢'. -

Tnstead of extending the shafts f 7’ beyond
the bifurcated ends of the driving-rods to en-
gage the grooves ¢’ these shafts may be cut off
flush Wlth the outer faces of the driving-rods

| and studs secured on the 0111:61 side of the

driving-rods to engage: said -grooves, this
change bemﬂ' obvmusly the substantial equiv-
alent in every respect of the eons‘truetlon
shown in the drawings.

Sprocket-chains J J‘r are ar 1anﬂed to travel

over the sprocket-wheels F G and I G, re-
spectively. These sprocket-chains also en-
gage sprocket-wheels I K', respectively,

| which are carried by the power-shaft L,
1 mounted in suitable bearings on the platform

. The sprocket-chains are arranged, pref-

erably, so that each chain wil] oper ﬁfre on 1ts

wheel X or K’ on the side opposite the other

chain—that is to say, the chain J, for exam-
ple, will engage its Splocket-wheel K on_the

my pr esent mventwn This floatis connected | T wht side, 1001{111*0 at Fig.1 Whﬂe the sproeket-
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chain J’ will engage its sprocket-wheel K’ on | cessive pomtmns which is accomplished by

the left side. The same result, however, may
be accomplished subsmntially in every re-

‘spect as well by means of the construction

shown in Fig. 4, in which the chains J J' are
not crossed, but operate entirely on opposite
sides of the shaft I.. In this construction the
ways or grooves ¢ are curved outward; but
the operation is the same as in the construc-
tion shown in Ifig. 1

This being the general construction of my
invention, the operation thereof may be de-
scribed as follows: If the float A receives the
upward impulse of a wave, the position of the
shaft I, being fixed, the driving-rods will rise
and the chain J’, engaging the sprocket-wheel

K, will be pulled downward with relation to
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the driving-rod K and will run freely around
the sprocket-wheels I’ &/, the pawls /' 7' per-
mitting the ratchets to turn in the direction
indicated by the arrows for this purpose. At
the same time the sprocket-chain J will tend
to move downward with relation to the driv-
ing-rod D; but the sprocket-wheels If & are
restrained from rotating in that direction by
reason of the engagement of the pawls /v 2
with the ratchet-wheels I1 1, and consequently
a pull is exerted between the sprocket-wheel
I and the top of the driving-rod D, thereby
causing the chain J to travel in the direction
indicated by the arrows and actuate the
sprocket-wheel . Conversely when the wave
recedes and the float and driving-rod descend
the chain J will move freely over the sproclket-
wheels F G, while the sprocket-wheels ' G
will be restrained from turning in the reverse
direction, and a pull will be exerted between
the left side of the sprocket-wheel X' and the
bottom of the driving-rod E, causing theshaft
1. to continue to rotate in the direction indi-
cated by the arrows. It will thus be observed
that as the float rises the rod D acts as &
driver to the shaft I. and as the float falls the
rod E becomes the driver, the rotation of the
shaft L. being constantly in the same direc-
tion. --

The grooves ¢ in the guide -frame are
curved in order to keep the tension on the
driving-chain J J' constant. If the driving-
rod should rise and fall in an absolutely ver t1-

calline, the position of the shaft L being fixed,
1t 1s obvlous that the tension of the eha,ms will
increase as the sprocket-wheels at the ends of
the driving-rods approach closer to the shatt
L; but by guiding the upper ends of the
driving-rods in a curved path these rods will
incline slightly toward the shaft I, as they
move above or belowthe middle point of the

stroke and the tension on the chains will

thereby remain constant. The length of the

chains is necessarily fixed, and the relative

positions of the sprocket-wheels carried by
the driving-rods must vary during the oper-
ation of the machine. It therefore becomes
necessary to vary to a corresponding degree

the perpendicular distance from the center

of the shaft L tothe driving-rod in their suc-

R

the varving inclination of the driving-rods
by guldmw their upper ends in the curved
orooves c¢'. DBy this construction and ar-
rangement of parts the impulses of the waves
can be employved to rotate the shaft L for the
purpose of actuating machinery of various
kinds, and, if de.sired, a fly-wheel may be em-
ployed on said shaft to balance its ir regular
increments of energy; but, llomehstandmﬂ'
the irregular movement of the shaft 1., the
power 1mparted thereto may be used formany
different purposes.
nected with the cross-piece a and the driv-
ing-rods or not, as desired, because if it is

11013 connected therewith Lhe welght of the

driving-rods will be sufficient to cause the
float to descend. |

I am aware that changes in the form and
proportions of parts and details of construe-
tion may be made without departing from the
spirit or sacrificing the advantages of my in-
vention, and 1 therefore reserve the right to
malke all suech changes as fairly fall within
the scope thereof.

[Having thus fully deser ibed my invention,

The float A may be con-.
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what 1 clmm and desire LO secure by Letters

Patent, is—

1. The combination with a float capable of
a bodily-vertical movement and a power-
shaft, of driving-rods having their lower ends
pwat&lly conn eete{l with the float and adapt-
ed to be actuated by the float, the lower ends
of said driving-rods being 11101"':51,1)10 In unva-
rying vertical plﬂ,nes and the upper ends of
said rods having a lateral movement coinci-
dent with their Vert.ieal movement, and con-
nections intermediate of the power-shaft and
said driving-rods to actuate the power-shaft,
Subsmntmlly as described.

The combination with a ver tw&lly—mov

&ble loat and a power-shaft, of pivoted driv-
ing-rods adapted to be moved vertically by
the float, the upper ends of said driving- rods
belng mded to impart thereto a limited lat-
eral movement and conneections between the
driving-rods and the power-shaft for commau-

'1110&1;1110 to said power-shaft motion derived

from the impulses of the wavesacting on the
float, substantially as described.

3. The combination with a vertically-mov-
able float and a power-shaft, of driving-rods
adapted to be moved ver tlea,]ly by the float
and having a limited lateral movement at
their upper ends sprocket-wheels carried by
said driving-rods, sprocket-wheels on the
power-shaft and sprocket-chains operating
over said sprocket-wheels and adapted to ro-
tate the power-shaft in one direction, sub-
smntially as described.

The combination with a vertically-mov-
fuble float and a power-shaft, of driving-rods
adapted to be moved by said float and Carry-
ing sprocket-wheels at their upper and lower
ends, sprocketf-wheels on the main shatt,
sprocket-chains operating over said sprocket-
wheels and means for locking the sprocket-
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wheels to prevent their rotation in a reverse
direction, substantially as deseribed.

9. The combination with a vertically-mov-
able float, of one or more reciprocating driv-
ing-rods ada,pted to be moved by the float
and carrying sprocket - wheels, locking de-
vices to prevent said sprocket-wheels from
tarning in a reverse direction, one or more
sprocket-wheels on the power-shaft, and a
sprocket-chain operating in contact with said
sprocket-wheels to rotate the power-shaft in
one direction, substantially as desecribed.

6. The combmatlon with a vertically-mov-
able float and a power-shaft, of pivoted re-
ciprocating driving-rods adaptcd to be moved

vertically by the ﬂOat,Sproel{et~wheels mount-

ed on the driving-rods and the power-shaft,
sprocket-chainsoperating cver said sprocket-
wheels, and means for maintaining the ten-
sion of said chains substantially regular and
constant, substantially as described.

7. The combination with a vertically-mov-

able float and a power-shaft, of pivoted re-
ciprocating driving-rods adapted to be moved
vertically by the float, sprocket-wheels car-
ried by the driving-rods and the power-shaft,
sprocket-chains operating over said sprocket-
wheels, and means for giving a limited lateral
movement to the upper ends of said driving-
rods to maintain the tension of the chams
substantially constant, substantially as de-
scribed.

8. The-comblnatlon with a vertically-mov-
able float and a power-shaft, of pivoted re-
ciprocating driving-rods adapted to be moved
vertically by the float, connections between
the driving-rods and the power-shaft to ro-
tate said power-shaft in one direction, and a
gulde-frame adapted to direct the movement
of the upper ends of said driving-rods in a
curved path, substantially as and for the pur-
pose described.

The combination with a vertically-mov-
able float and a power-shaft, of pivoted re-
ciprocating driving-rods adapted to be moved
vertically by the float, connections between
the driving-rods and the power-shaft to rotate

said power—shaft in one direction, a guide- |

frame provided with curved ways or grooves
and projections on the upper ends of said

driving-rodstooperatein said ways or grooves | .

BV

to give said driving-rods a limited lateral

movement subst&ntlally as and for the pur--

pose descr 1bed

10. The combination with a vertically-mov-
able float and a power-shaft, of pivoted re-
ciprocating driving-rods adapted to be moved
vertically by the ﬂoat and having their upper
ends guided in curved paths to 1mpalt there-
to a limited lateral movement, sprocket-
wheels carried bysaid driving-rods, sprocket-
wheels on the power-shaft, sprocket-chains
operating over said sprocket-wheels to impart
to the power-shaft a movement in one direc-
tion, ratchet-wheels and pawls adapted to
plevent the sprocket-wheels on the driving-
rods from tummﬂ* In areverse direction, sub-
stantially as and Tor the purpose described.

11. The combination with a vertically-mov-
able float and a power-shaft, of driving-rods
adaptedtobemoved vertically by the float and

carrying sprocket-wheels, sprocket-wheelson

the power-shaft, chains operating over said
sprocket-wheels, the driving-rods being lo-

cated on opposite sides of the power-shaft.

and the sprocket-chains being crossed to en-
gage opposite sides of the sprocket-wheels
carried by said shaft, substa,ntially as de-
seribed.

12. T'he combination with a ver twally—mov—
able
connected with the float, vertically-recipro-
cating driving-rods arranged on opposite
sides of the power-shaft and pivotally secured

to the cross-piece, a guide-frame provided

with curved grooves, projections on the driv-
ing-rods to engage said grooves and thereby
1impart to the upper ends of the driving-rods
a limited lateral movement, sprocket- Wheels
at the ends of said drwmﬂ* rods, sprocket-
wheels carried by the powel—shaft sprocket-

chains operating over said sprocket-wheels

on the driving-rods and being crossed to en-

oat and a power-shaft, of a cross-piece
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gage opposite sides of the sprocket-wheelson

the power-shaft and devices for locking the
sprocket-wheels on the driving-rods to pre-
vent their rotationin a reverse direction, sub-
stantially as described.
JOHN McAULEY PALMER

Witnesses:

H. A. NICHOLS,

S. J. GEDDES.
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