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l cr,ZZ whom it may COCET T

‘Be it known that I GrorGgE W. HAZEL 9,

K -_c:&twen of the United States, and a resident of

Aurora, in the county of Kane and State of

3 Ilhnms have: mventﬂd certain new and use-

tul Impl ovements in Tide and Wave Motors,
- of which the following is a specification.

The aim of my invention is to utilize the

" movements and motions of a floating bouy-

1o

- bouyant body into a power to be later util-

‘ant body to convert the movement of said

 ized, and my invenfion embodies certain

combinations described more fully herein-
'after | -

In the écwmpanymﬂ" dmwmg@: I have

. shown in Figure 1 a sectional view of a tide

and wave motor with portions broken away
‘embodying my invention, while Fig. 2 shows

a top view of my tide smd wave motor.

R0

' ;-*.-pmwde a bouyant body, such as a vessel A,

In carrying out the aim of my mveutlbn I

~of any suitable conformation, which vessel is

- divided by means of the mr-—tanks 20, 30, 40,
and 50, as shown in Fig. 2 into a plura,hty of

-.eompar‘tments within which compartments

- areheld suitable mr-mmpressars, (marked 21,

25

B 31,41, and 51 in the’ drawmfrs where 1 have

 shown a vessel eqmpped Wlth four air-com-

- pressors.)

30

"The vessel is secured and a,nchored by
‘means of a plurality of slack side chains 3 3,

~ {ixed to suitable ears 1, forming part of the

35

vessel, and which chams below are secured to

sult&ble anchors 5, embedded Wlthm the -

ocean or lake bed, as shown in Fig. 1. At

~ theends I also prwlde the slack anchor-

chains 4, secured to suitable anchors 5, as

- disclosed. Now these slack retmmng—-chmns
~ secure the vessel in place, but permit a move-

40

ment; of the vessel, allowing the same to roek,
- rise, and fall within certain limits in obedi-

~ence to the action of the wmds swells waves,
_zmd tides.

- have shown in the first compartment an mr—- |
-~ . compressor 21:provided with the upper m—
‘take-valves r and the lower intake-valves r’y
‘while extending from the cylinder or ir-

"Placed within the vessel are a plurallty of

_"_alr-compressors of an approved type, and a
- description of one in my drawings will apply

to all. In the accompanying drawings

~compressor 21 are the exit-pipes 24 and 23,

- being prowdad with the usual valves.

- 55 within this air-compressor 21isa suitable pis-

emptying into the air-tanks 20, these

Tid

257,

:pomts are the brackets b and b’.
these br ac]{ets b and b,

jmlts 12 and 127,

| means of a pin 26, is secured the pitman 27

which above is secured to the crank-shaft ‘?8
held within the bearings ¢, (shown in Fig. 2 )

supported by means of the standards 25H and
Secured to the crank-shaft 28 are two
_ ShlVBS 29 and 29/, over which suitable trans-

mission-ropes, cables or chains 60 and 60’

pass, 1n turn workmcr over the shives 14 and
14/, mounted upon a rock-shaft s, which

rock—shaft is held within the bearmgs T, as

‘shown in Figs. 1 and 2, and interposed be-

tween these bearings T is the pinion 15.

‘Meshing with this pinion 15 is a rack-bar B,
| which racl{—-bar below, by means of the pin 9
s secured to the member 8, held by means of

the pin 7 between the ears 6 of the anchor g,

so as to provide a universal connection be-

tween the bar B and the anchor a. |
Secured to the side of the vessel at suitable
Secured to

'~ Patented April 10, 19086,

by . means of the

60

5

bolts cand ¢’,are the holderq n1n the form of

L-shaped bearm% to which holders n are
pivotally ser'ured the sleeves f f’, which, by
means of the pins ¢ ¢’,are per mitted a pwota,l '
movement.
supported sleeves are the standards, (marked -

“Held within these pivotally-

13 upon one side and 13’ upon the opposite,)

| these standards being bifurcated to provide

suitable bearings T T" between which are

held the pinions 15 and 157, mounted upon _

the shafts s and &', as shown in Figs. 1 and 2
the standards bemcr secured by means of the
T:.xtendmw from the bear-

ings T ‘are the side plates D, provided with

8.5_ :

QO

the pins 2, mounting suitable’ grooved pul-
leys p, agamst whlch pulleys the ra,qk--bar B -

inperates '

"Now any rockmw movement of the vessel

95

,A or any lateral or upward or downward .
‘movement of this vessel will carry the pin-
ions 15 15’ upward or downward upon the
relatively stationary rack-bars B B’ to ro-
tate the shives 14 and 14’/ and 16" 16", oper--

ating the strands 60 60’ and 62 62’ to rock

press the air therein, which finds an escape

‘through the pipes 23 ‘?4 and similar pipes 34

into the air-tanks 20 and 30. In order to

more fully. utilize the movement of this
| buoyant vessel, I provide a plurality of air-
| COMPressors, as shown in Iig. 2, where I show

the air-compressors 21, 31, 41 and 51 pro-

ton to the pm]ectmg stem 25 ﬂf which, by | vided w1th similay cﬂnnectlons as shown,

the crank-shafts 28 and 38, resulting in the
I Elstons within the mr—-eompressors 21 and 31
being carried upward and downward to com-

105
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Upon the opposwe 31de the next air-com-
pressor 31 is provided with the crank-shaft

38, the connections 62 and 62’ working over
‘the wheels 16’ and 16” these shives being se-

cured to the shaft s’ to drive the pinion 15/,
which pinion is held within the standards 13,
provided with the bearings T, as shown.
From these bearings T’ extend the plates D/,
sup ortmg the pins 5, mounting the grmved
pulleys p’ to guide the rack-bar B’.

like parts and are similarly operated. From

this it will be seen that in- the vessel con-

- structed as shown' in the drawings every

20

movement of the vessel is by means of a me-

chanical transmission converted into a stored
power reg

tanks, and these tanks may be arranged to

be removed from the vessel to be replaced by

empty tanks or the compressed air may
transterred from the same through suit

‘bbe

hose to any pomt where the same may be

used.
1t is of course understood that the move-

=m911t of the rock-shafts s and s’ could be
utilized to operate some cother mechanical

appliance, though I believe the best results

are obtamed in operafing an air-compressor. |
~ Having thus described my said invention, |
'wha‘t I claim as new, and desire to secure by

Umtﬁd States Lettem Patent, 1s—

1. The mmbmatm*l wﬂah & bu@y&nt iressel '

. movably-anchored rack -bar
| said buoyant vessel and actuating said pinion.

The re-
_ mammg alr-compressors are provided with

resented by the compressed air
which is being collected within the storage- -

817,318

of aslack anchﬂr-—cham securmg said bu{)yant_

- vessel,

vessel a drwmg-shaft held by said standard, |
a pmlon upon said driving-shaft, an. Air-COTI- N

a standard movably secured to said

pressor secured to said drwm%1 shaft and. a

- 2. In a device of the character described,

eld. a,d]acent'='~- -

the combination with a su1tablv—~anchored*-'f-'-.
and movably-held rack-bar of a buoyant ves-
sel, of a power mechanism within said vessel '

& holder moyvably secured to said vessel, a 45

shatt held by said holder, a pinion mounted

upon said shaft and esng&gmg said rack-bar,
“& means to connect sald pmwn to said power-_:__
' mechanism. |
3. Thecombination with a smtable anchor
of slack chains extending from said anchor, a
buoyant body secured to said slack d‘lmns a

power mechanism within said buoyant body :
a rack-bar swiveled to said anchor, a holder

movably secured to said vessel, & shaft held
by said holder, a pinion mounted upon said

shaft and meshing with said rack-bar, and a

55

power transmission extending from said pin-

10n to said power mechanism, all armmre(l AS
and for the purpose set forth. -
In testimony whereof I aﬁu{ my mgnaturew-

in presence of two witnesses.

GEORGE W. HAAEL a

Witnesses:
Georce W. SUES _
- Mamir 5. PoEnis.
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