W.J. WHITE,
 TIDE MOTOR,

| APPLICATION FILED AT, 7, 1908. .y |
917,823, | | Patented Apr. 13, 1909.

~ 4 SHEETS—SHEET 1.

$
S

N“‘\.

._ §\ \. N

-,
1

——

- r

-

e e T
) F
H [ 9
;:* S s Lt =l e

A

2l
777

77

| \?@

4 Bk
ey

h]

Ig:—* |

| | : | _ ot :
WITNESSES 2 B Y S —— S—— AH N /NVENTOR
" - Q 1 W NVelliarm J W ke

92/ ;...-h2 . f?.{*- S ] Y NNY:34
%%%E? = Ty} . %Aﬂé;

== —— e —S R
R E— = ATTORNEYS

f

=3

y

THE NORRIS PETERS Co,, WASHINGTON, D. C.



W.J. WHITE.
TIDE MOTOR,

91 7,8 03 APPLIOATION FILED AUG. 7, 130,3; Patented Apr. 13 1909

4 BHEBTE—-BHEBT 2.

 WITNESSES A Y e INVENTOR
e aﬁ 8 | ' By%r’éa '

; . | ;- | b ! | .
*‘ d" | ‘ & el ATTORNEYS

THE NORRIS PETERS C0., WASHINGTON, D. .



"W. I. WHITE.

TIDE MOTOR.
AFPPLIOATION FPILED AUG. 7, 1908,

917,823, Patented Apr, 13, 1909,

4 BEEETS—RHEET 3.

7
\
| ¥ | 4
i[5 ' 7
SE L | e
T 1 46’ Z
i
L r |
]
L 14
@ | d
o D |
| = 75
o E!____
- Tz
NP/ 4
_ 7 - ;___..._.,
CPISErrr/ | wmm—y f'.r.r.r.r.rﬂrr. e
= =
3 ~t 'll
Y '
= }
| E
I IE
T

ire

!

WITNESSES

KL pr s

: INVENTOR
P zllccrrre J 777

8y %% h

ATTORNEYS.

THE NORRIS PETERS CO., WASHINGTON, D. C.



TIDE MOTOR.

- | - APPLICATION FILED AUG. 7, 1908, | ' '
917,823, A - Patented Apr, 13, 1909.
| | . 4BHEHTB—-BHEET 4,
- Y
R 34-
Qe

N L
L5
. 9,
F4- ]'9
o;;‘;ﬁ e '
.,_.._.*f ‘s"'-*-- = .19?1-?".&
' ” ﬁl_ _
75
. 'IW/TNESSES- 1 mymgi?_
- | P Zliicirre J i ¥e
JW BY 2 A

ATTORNEYS

THE NORRIS PETERS CO., WASHIAUTON, D. c.



b d
—
gt

D
T

30

30

40

45

ot
] |

CUNITHD STATESs PATENT OFRICK.

WILLIAM JOHN WHITE, OF OYSTER BAY, NEW YORK.

TIDE-MGTOR.

No. 817,823,

Specification of Lietters Patent.

Patented April 13, 1809.

Application filed August 7, 1808, Serial Wo. 447,392.

—

Lo all whom 1t may concern:

Be 1t known that I, Wirrian J. WaiTE, a
citizen of the United States, and a resident of
Center Island, Oyster Bay, in the county of
Nassau and State of New York, have in-
vented a new and Improved Tide-Motor, of
which the following is a full, clear, and exact
description. ' '

This iInvention relates to motors adapted
to be operated by the rising and falling of a
water level. On the rising of the water level

‘the motor is operated by the buoyancy of the

float, and on the downward movement it is
operated by gravity.
While the invention is especially applica-

ble as a tide motor, it can be used wherever

there is a rising or falling of the water level

{rom any cause whatever.

The invention consists in the construction
and combination of parts to be more fully
described hereinafter and particularly set
forth in the claims. _

“Retference 1s to be had to the accompany-
ing drawings forming a part of this specifica-
tion, in which drawings like characters of ref-
erence Indicate like parts throughout the
views, and In which— . |

Figure 1 1s a side elevation of a motor con-
structed according to my invention; Fig. 2
1s.a plan and partial section; Fig. 3 is a sec-
tion taken through a part of the mechanism
and illustrating details of its construction;
H1g. 4 15 a side elevation and partial section
llustrating details of the construction, and
showing the manner in which a cluteh oper-

“ates to advance an endless cable; Fig. 5 is a

view similar to Kig. 4, but illustrating how
the cluteh operates to hold the cable clearof
the guide sheaves. _
Referring more particularly to the parts, 1
represents the frame of the motor, which is

m the form of a quadrant and built up of
steel angle bars, as shown. This frame com-

prises two vertical standards 2 which sup-
port curved guide bars 3, which are disposed
about an arc struck from the base of the ver-
ticals 2 as a center. The frame 1 includes
intermediate or brace framing 4 which gives
stiffness and strength to the structure. At
itervals the guide bars 3 are connected by
yokes 5 which are U-shaped and inverted, as
indicated.
gusset plates 6 are provided to form a bearing
for a horizontal shaft 7. On this shaft thera
1s rigidly mounted a sweep 8, said sweep be-
ing built up of steel iraming, as shown. This

At the bases of the standards 2 |

sweep has a short arm 9 which projects out
over the water, and this arm is connected
by a link 10 with a float 11 said float being
mounted to rise and fall in guides 12, as indi-
cated. This sweep 8 has a long arm 13
which extends over to a point on the guide
bars 3, and on the extremity of this arm a
two-way clutech 14 is mounted. The con-
struction and purpose of this cluteh will be
described more fully hereinafter.

On the adjacent faces of the guide bars 3
L provide guide sheaves 15 which are dis-

posed an equal distance apart, as shown.
The upper and outer edges of these guide

sheaves project slichtly beyond the outer
odges of the bars, as shown. At their upper
ends the guide bars 3 are brought together
and connected through a block 16, in which
there 1s supported a large guide pulley or
sheave 17, which is in a substantially hori-
zontal plane. Near this point on the outer
sides of the guide bars, guide pulleys 18 are
provided as imdicated. Arvound the pulley
17 an endless chain or cable 19 passes. This
chain passes up and down respectively on the
sheaves 15, resting upon the outer edges of
the sheaves as indicated in Fig. 1. At the
lower ends of the guide bars 3 this endless
chain or cable passes around guide pulleys
20. kKrom these guide pulleys it passes
arounnd & cham wheel or sprocket wheel 21

which 1s attached rigidly to the lower end of

a shait 22, said shaft 22 beinge mounted in a
irame 23, as shown. ‘The shatt 22 has a rigid
bevel gear wheel 24 which meshes with a pin-
ion 25. This pinion is rigid with a laroe belt
wheel 26, which is connected by a helt 27
with a smail belt wheel 28.  This belt whee!
2818 mounted rigidly on a shatft 29 which also
carries rigldly a large belt wheel 30, this belt
wheel being connected by a belt 31 to a small
belt wheel 32 carried by the shaft of a gen-

oerator33. The endless ehain or eable 19 con-

sists sumply of an ordinary cable of rope or

wire, which 1s provided with equidistant balls
or blocks 34.

The construction of the clutch 14 will now
pe described, referring especially to Figs.
3 to 5 inclusive. This cluteh comprises a pin
or shaft 35. Upon this pin there is loosely
mounted & main arm 36 which extends out-
wardly between the guide bars 3. This arm
1s provided with a counterweight 37 which
tends to rotate the arm in a rgeht-hand di-
rection. On the end of the arm 36 a pawl 38

15 pivoted, which paw! projects back toward
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the space between the bars 3. The inner eXF

tremity of the pawl is formed into a jaw 39 |
which 1s adapted to engage with the balls 34
so as to advance the chain 19. The rearward
movement of the pawl rotating on its pivor
pin 40 is limited by a stop or proiection 41,
which extends out from the side face of the
arm 36, as mdicated. The pawl 381s ad%pted
to engage with the cable so as to advance 1t
When the long arm 13 of the sweep 8 1S MOV-
ing upward. \Tem the shaft 35 the arm 36 is
prowded with a toe 42 which limits the rear-
ward rotation of the arm by coming against
the edge of a bracket plate 43 which 1s mount-
ed onthe end of the arm, asshown.  When the

sweep 8 begins to move in the direction of the

L

Arrow, as indicated in Fig. 4, tl
welght 37 will hold the arm 36 in-
shown, so that the pawl 38 will engage one

of the b%]ls 34 of the cable. A fu.tther 1Nove-
ment of the arm'in the dir ection of the arrow

1e counter-

will be resisted by the cable and this will tend

to rotate the arm 36 slightly toward the left,
that is, rearwardly with respect to the duec—
tion of advance of the sweep 8. In this way
the arm rotates outwardly and the pawl 38
draws the cable away from the edge of the
ﬂ'mde sheave so that the end of the pawl 38
will ‘clear the chain as the sweep rises. On
the pin 35 there is also loosely mounted an
arm 44 which inclines in an opposite direc-
tion to the arm 36, and this arm is provided
with a pivot pin 45 carrying a pawl 46 which
inclines oppositely to the pawl 38. The end
of this pawl 46 is [ormed with a jaw 47 to en-
gage with the balls 34. When the motion of
the sweep 8 is in the direction of the arrow,
this pawl will trip over the balls without be-

 ing stopped’ by them, but upon a reverse

40

movement the jaw 4( will engage with the

- balls so that as the sweep returns it will 5,d-
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vance the cable in this direction. It will be
observed that the action of gravity upon the

arm 44 is always such as will hold it in a po-
sition inclined toward the left, or downwardly.
The pawl 38 operates on one side of the
cable, that is, on the near side as shown in
Fig. 1 while the paw 146 operates on the other
sade of the cable.” The pawl 46 is limited in
its rearward movement by a stop or projec-
tion 48 which extends out from the side face
of the arm 44, as indicated in Fig. 3. The
arm 44 is provided near the pin 35 with a toe

4.9 thh permits a hmlted rearward rotation

of the arm, that is, a rotation toward the
right. By reason of ‘this arrangement; when

the sweep 1s moving toward theieft S vwwed |

in Figs. 4 and 5, Lhe arm 44 will mt%e rear-
Wardfy a shight amount before it comimences
to advance the cable. This rearward move-
ment 1s sufficient to rotate the end of the
pawl 46 out of the range of the sheaves 15.
The mode of operation of this arm and toe 49
in  this connection is similar to that of the
arm 46 and 1ts toe 42.

he nogltlon '

r
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The mode of operation of the entire motor
will now be described. As the tide falls, the
float 11 moves down by 1fs own gravity. In

- this way the float operates to raise the

sweep. As the sweep moves upwardly the

pawl 38 engages one side of the chain or ca-
ble and advances the same as the sweep
rises. Yhen the tide ceases to fall and be-

o1ns to rise, an upward movement of the float

will begin fo retu 11 the sweep towalfl the po-
sition 1 which it is shown in Fig. 1.- When
this occurs the pawl 38 ieleases 1tqelt from
the cable and lhe pawl 46 engages
opposite side of the cable. As the sweep
moves downwardly this pawl advances the

cable, and it will be seen that this advance

of the cable will be in the same direction,
that 1s, the endless cable will move Substéﬂl—
tially eontmuously in one direction. Any
ratio of the long arm of the sweep to its short
arm may be prowded so that the amount of
movement of the float can be modified as
desired. The continuously moving cable 19
rotates the large bevel gear wheel 24, which
rotates the small pinion 25 at an mcleased
velocity. The velocity of rotation of the
pinion 25 is increased again at the shaft
on account of the pulle 28 being much
smaller than the pulley 26. Aﬂother in-
crease of velocity oceurs between the wheel
30 and the shaft of the generator. With this
arrangement 1 am enabled to utilize the
comparatively slow moving float 11 to pro-
duce a high Velomty of rotation of the shaft
of the generator 33. The current generated
can be transmitted to any point where the
power 1s to be used to run motors or to charwe
storage batteries. | -
W hlle I hfwe referred to the motor as a
tide motor, it is obwous that it could be op-

sasd s

erated by Lhe rising or falling of the level of
the water supporting the ﬁoau 11, whatever

I.L

may be the cause of the change of level.
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is obvious that on the upward movement of

the water level the buoyancy of the float
would operate the sweep, while on the down-
ward movement of the water level the
weight of the float would operate the sweep.

Havmo thus described my invention, what
[ claim as new and desire to secure by Letters
Patent 1s:

1. A float adapted to rest upon the water,

and adapted to rise and fall with the chanﬂe

of level thereof, a sweep connected with said
float and &dapted to be swung to and fro by
the movement of said float, an endless cable,
means for guiding said cable adjacent to smd
sweep, means f01 advancing said cable by
sald sweep on its forward movement, and
means for advancing said cable by said

sweep on its return movement |
2. A float adapted to rest upon the water,

and adapted to rise and fall with the chanc‘fe-

in level thereof, a sweep connected with said
ﬂoat and adapted to be moved to and fro
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thereby, an endless cable, means for guiding

sald cable adjacent to said sweep, and a two-
way clutch mounted on said sweep, and
adapted to engage one side of the said cable

~on the forward movement of said sweep and

the other side of sald cable on the return
movement of said sweep.
3. A float adapted to rest upon the water,

“means for guiding said float as the water level

rises and falls, a sweep pivotally mounted, a
link connecting said sweep with said fleat, a
guide frame having curved guide bars lying
adjacent to the end of said sweep, an endless
cable, means for guiding said endless cable

along said guide bars, and a two-way cluteh |

mounted on the said sweep and codperating
with the said cable to advance the same in
either direction of movement of said sweep.

4. A float adapted to rest upon the water,
means {or guiding said float as the water level

rises and falls, a frame comprising a pair of |

curved guide bars, a sweep having a pivot

~about which it swings, said guide bars being |

curved about the pivot of said sweep as a
center, guide sheaves carried by said guide

bars, an endless cable guided along said |

sheaves, and a two-way clutch carried by

sald sweep, adapted to engage one side of |

!

Al
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said cable on the upward movement of said
sweep and the other side of the cable on the
downward movement of sald sweep.

5. A drame having oppositely disposed
curved guide bars, having substantially the
form of a quadrant, guide sheaves mounted
upen said guide bars, a guide pulley at the
upper end of said guide bars, an endless chain
passing along said guide sheaves and around
sald guide pulley, a shaft, means for guiding
the lower end of said endless cable around
sald shaft, means for generating power actu-
ated irom said shaft, a sweep mounted to
swing and having its end disposed adjacent
to said guide bars, a float adapted to rise and
fall with a change in water level and con-
nected with said sweep, and a two-way clutch
engaging sald cable and adapted to advance
the same i either direction of movement of
sald sweep.

In testimony whereof [ have signed my

name to this specification in the presence of

WO subseribing witnesses.
WILLIAM JOHN WHITE.
Witnesses: B
HeELEN S. WEHITE,
T. C. GRAHAM.
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