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UNITED STATES

UFFICE.

PATENT

ADOLPH KNUDSON, OF ST. PAUL, MINNESOTA.

WAVE-MOTOR.

SPECIFICATION forming part of Letters Patent No. 560,002, dated May 12, 1896.
Application filed June 3, 1895, Serial No. 551,486, (No model.)

To all wwhomv it may concern:

Be it known that I, ADOLPH KXNUDSON, a
citizen of the United States, residing at St.
PPaul, in the county of Ramsey and State of
Minnesota, have Invented certain new and
useful Improvements in Wave-Motors; and 1

do hereby declare the following to be a full,

clear, and exact description of the invention,
such as will enable others skilled in the art to
whichit appertains to make and use the same.

Broadly considered, my invention 1s 1n the
nature of a wave-motor, but has for its spe-
cial object to provide an improved and eco-
nomical means for propelling boats.

To these ends my invention comprises the
devices and combinations of devices herein-
after described, and defined in the claims.

The accompanying drawings 1llustrate my
invention, wherein like letters refer to like
parts. |

Figure 1is a side elevation with some parts
broken away, illustrating one of the forms
which the boat may take when constructed
in accordance with my invention. I'ig. 2 1s
a plan view of the boat shown 1n Fig. 1. Iig.
5 1s afront elevation of the same, some parts
being broken away. Fig. 418 a transverse
vertical section taken through the boat on
the line =z = of Figs. 1 and 2; and Fig. 51s a
view in side elevation showing a portion of a
boat and illustrating a modification of my in-
vention. |

¢, represents a flat platform forming the
deck of the boat, and b are hollow oblong
floats arranged longitudinally of the deck ¢
and pivoted for a rocking motion to the un-
der side of said deck by means of transverse
rods b’, working through lugs 6% on said floats
and depending lugs «* from said deck a. To
each of the free ends of these floats b are piv-
otally connected links ¢, which extend up-
ward through suitable passages in the deck
¢ and are connected at their upper ends to
rocking beams ¢', pivoted near their centers
on short shafts ¢?, loosely mounted in up-
wardly-extending brackets ¢, supported by
the deck ¢. Rigidly secured to each of these
loose shafts ¢® is a ratchet-wheel ¢ and a large
spur-wheel ¢’. The free ends of the rocking
beams ¢ are provided with driving-pawls ¢’
which engage with the teeth of the correspond-

I

ing ratchet-wheel¢'. The large spur-wheels ¢ |

engage with relatively small spur-wheels ¢,
made rigid, together with corresponding bev-
eled wheels ¢® on short shafts ¢, mounted in
bearings c*. |

d indicates a longitudinally-arranged driv-
ing-shaft, which is supported at its front end
by a bracket d', and at its rear end by a
bracket ¢, both of which brackets are sup-
ported by the deck «¢. This shaft d is pro-
vided with beveled wheels ®, which engage
or mesh with the beveled wheels ¢®. At the
rear end of this shaft ¢ 1s mounted a loose
sprocket d*, and a sliding spring-held half-
clutch d°, which is subject to-the action of a
hand-operated shifting-lever d°.  Thesprock-
et-wheel * is provided with a half-cluteh,
which is engaged by the sliding half-cluteh
d?, and said sliding half-cluteh d° is caused
torotate with theshaft ¢ by meansof a groove
and feather connection.. (Not shown.)

f represents a screw-propeller, rigid on a
loose shaft /', mounted in a depending bracket
1?2, secured to the rear end of thedecka. The
forward end of this shaft f' carries a small
sprocket-wheel 3, which receives motion from

the sprocket-wheel d* on the shaft ¢ through

an endless link chain f*, passing over both ot
sald sprocket-wheels.

f3 represents a rudder mounted for verti-
cal pivotal motion in the bracket [~

On the front end of the shaft d, outward of

the forward end of the deck «, 1s mounted a

loose drum or windlass ¢, having on its rear
face a ratchet-wheel ¢’ and a half-cluteh g~.
This drum ¢ may be given motion with the
shaft d by means of a sliding half-cluteh ¢,
secured to said shaft by means of a groove
and feather,(notshown,)and engageable with
the half-cluteh ¢ of said drum. The sliding
half-cluteh ¢°is controlled by a shifting-lever

¢*, and the drum ¢ is held from return or un-

winding movement by means of a retaining-
pawl ¢°, pivoted to the deck ¢ and engaging
the ratchet ¢’ of said drum.

¢% indicates an anchor, which 1s secured by
means of a cable ¢ wound on the drum .

For the purpose of stopping the rocking
action of the floats b when desired I provide
a pair of locking devices, one for each float.
These locking devices comprise each a pair
of lock-bars £, pivoted at thelr upper ends to
the deck a, and working with their free ends
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in pockets b°in the ends of the floats b. Near

their central portions the lock-bars & are pro-
vided with notches or detents £, which nor-
mally clear, but may be made to en gage with
lock-flanges 1%, formed in the upper edn*es of

sald poekets b%. The free lower ends of the
levers & are provided with laterally-project-
ing antifriction-rolls A*, which, under the
rocking motion of the floats, bear against the
inner sides of the pockets 6% thus serving the
double purpose of preventing frictional con-
tact between the lock-bars and the pockets,
and also of guiding the detent-notches £’ to
their proper engagement with the lock-
flanges 6. The members of each pair of lock-
bars are connected for a common movement
by a tie-rod £°, and are moved from a shifting-
lever &% pivoted to the deck a, and having its
lower free end connected totheinner member
of the lock-bars by a link A”.

It will be noted that, as shown, both of
the leversi*are moved in the dir ectlon shown
by‘ the arrow £° and that all of the locking-

bars & are moved in the same direction when
thrown into their locking position. This ar-
rangement might of course be Val‘led if so de-
SIT ed |
a represents trap-doors in the deck a.

O* are trap-doors located in the tops of the
floats b, immediately below the trap-doors ¢’
in the deck. These trap-doors 0* are con-
structed to be made air-tight when closed.

In the modification illustrated in Fig. 5 all
the parts may be the same, asabove described,
with the exception of thedriving-gearing. In
this modification I have shown an air-pump
m, the piston-rod m’ of which is connected by
means of a link m? to the free end of the rock-
ingbeamc¢’, Inthis constructionthe air gen-
erated from the pump may be used to drive
analr-engine,iromwhich power may be-trans-
mitted 1in the ordinary manner.

The operation of myinventionis asfollows:
The boat being floated or launched the floats

b will sink 111130 the water according to the |

load carried by the boat, but never to such an
extent that the floats Wlﬂ be entirely sub-
merged. Under the action of the waves the
ﬂoats will berocked in the manner illustrated
by dotted lines in I‘w 1. Under this action
the rocking beams c¢', acting through their
drivin g-.pawls, will turn the ratchet-wheels ¢t
at each oscillation of the float, and it will be
noted that the arrangement of these parts is
stitch that the rocking beams and their driv-
ing-pawls, which are connected for motion
from the opposite ends of the float, operate in
alternate order. In other words, the rocking
beams are arranged to drive on the down-
strokes of the free ends of the float to which
they are connected. By this means a prac-
tically continuous driving action is made
avallable on the driving-shaft ¢, and hence
on the propeller 7. '

Yhen it is desired to release the propeller
J from the driving-gear, it may be done by

position of the float, as show
-while 1t is the dewnward stroke of the free

560,002

disengaging the sliding half-cluteh ¢® from
the sprocket d* by means of the lever d°.

In case it 1s desired to stop the rocking ac-
tion of one or both of the floats 0, either to
decrease the speed of the boat or on account
of the intensity of the wave action on the

floats, 1t may be done, as already indicated,

Dy ea.using the engagement of the detent-
notches &' of the lock-bars & with the lock-
flanges 0° of said floats. This may be done,
as .‘:'Lll cady stated, by throwing the levers I
in the direction ]nclicated TVhen thrown

into this position, the levers & will remain
where set, under the action of the gravity ot

their weighted heads.
When the anchor is to be used, the wind-

lass may be released by disengaging the re-
taining - pawl ¢° from the ratchet-wheel ¢,
thus allowing the anchor to sink and unwind
the cable ¢' under the action of gravity. The
anchor may be raised and the cable rewound
on the drum by engaging the sliding half-
clutch g° with the half-cluteh ¢° on said drum.

My invention in its general use as a wave-
motor may be applied either to propel boats,
as above set forth, or it may be utilized as a
motor for propelling stationary machinery.

- As must be obvious, by simply securing the

platform or deck « or its equivalent against
traveling motion a floating mill might be
readily eonstmeted

My invention in its use as a wave-boat will
probably be found best adapted for use as a
freight-carrying boat; but it may be used for
either passenger or ireight, or for both. The
floats b, being hollow water-tight shells, af-

ford available space for the storage and ship- -

ment ot freight. "LT'hese hollow floats as car-
rying vessels are best adapted for the carry-
ing of light material, such as cotton and wool,

- 1n which case the fioats might be entirely

I._I.

illed without destroying the buoy ancy of the

' float; but these floats may be used for carry-

ing hem*y materials, such as grain or oil.
In case the boat 1is designed to carry pas-

“sengers the cabin and passenger departments

would Dbe constructed on the upper portion

| of the deck.

From the above description and drawings
it will be seen that a very high rate of speed

- will be developed on the propeller from the
- slow rocking motion of the floats, from which
1t follows that my boat may be made to run
~either with or against the current of the waves.

It will be noted by reference to the dotted
in Ifig. 1, that,

ends of the float that causes the driving ac-

tion on the lever ¢’ and pawls ¢%, the power is

chiefly obtained by the rising action of the

“waves on the opposite end of the float.

It will be understood that various altera-
tions in the detaills of construction of my in-
vention may be made without departing from

the principles involved in the same.

What I claim, and desire to secure by Let-
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ters Patent of the United States, is as fol- |

lows:

1. ITnawave-boat, the combination withthe
main body of the boat and propelling devices
carried thereby, of a pair of rocking floats
pivoted to said boat-body and Supportmff said
body above the same, and driving connec-
tions from one or more of said floats to said
propelling device for imparting anadvancing
motion to the boat, under the wave action,
on sa-id floats, substantially as described.

. In a wave-boat, the combination with the
main body of the boat and propelling devices
carried thereby, of a pair of rocking floats
pivotedto said "boat- body on their transverse
centers and supporting said body above the
same, and driving connpections from one or
more of said floats to said propelling device,
for imparting an advancing motion to the
boat, under the wave action on said Hoats,
substantially as described.

3. A wave-motor, comprising a relatively-
fixed body, a rocking body pivoted thereto,
subject to the rocking action of the waves, a
locking device for locking said rocking body
to said fixed body, and driving connections
extending from said rocking body, for trans-
mitting motion therefrom, substantially as
deseribed.

4. In awave-boat, the combination with the
boat-body, and propelling devices carried
thereby, of the pair of hollow shell-like
floats pivoted to said boat-body and support-
ing said boat-body above the-same, water-
twht trap-doors affording ingress and egress
to said floa s, and driving connections from
said floats to said propelling device, substan-

tially as described.

5. Imawave-boat, the combination withthe
go boat-body, and propelling devices carried
thereby, of a hollow shell-like float, pivoted

7

to said boat-body, on its transverse center,
and provided with vertical guide-pockets at
its opposite ends, the pivoted lock-levers with
the detent - notches and antifriction-rolls,
working in said guide-pockets, the loekmﬂ'-
flanges “at the mouth of said pockets engage-
able with the detent-notches of said loclz:-le—
vers, lever connections for moving said lock-
levers and driving connections attached to
both of the free ends of said float, and ex-
tending to said propelling device, substan-
tially as described.

6. The combination with the deck ¢ and the
propeller f carried thereby, of the hollow
floats b pivoted to said deck a by the trans-
verse rod b', the links ¢ connecting the free
ends of the floats b with the roekmﬂ* beams
¢', provided with pawls ¢ the ratchet-wheels
¢t and SPUL - -wheels ¢® on common shaftts,
wheels ¢ and ¢® on common shafts, the main
shaft d, provided with beveled wheels d?, the
sliding half-cluteh d° and loose sprocket d?,
and the chain f*connecting sprocket * with
sprocket 1%, carried by the propeller £, sub-
stantlally as described.

The combination with the deck a and
ﬂoats b, pivoted thereto, of the main shaft d,
receiving motion from said floats, the ::mehor
drum or windlass g J, loose on shaft d, pro-
vided with ratchet g and half-cluteh 92 the
sliding half-cluteh ¢°, enﬂageable with haif-
clutch g2, the lock-pawl g°, enﬂ'aﬂ‘eable with
ratchet ¢, and the anchor ¢ g° eonneeted by
cable ¢" to the drum g, substantially as de-
seribed.

In ftestimony whereof 1 affix my signa.t-m'e

in presence of two witnesses.
ADOLPH KNUDSON.

Witnesses:
A. H. OPSAHL,
P. D. MERCHANT.




	Drawings
	Front Page
	Specification
	Claims

