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To all whcm et ma.y concern:

Be it known that I, Jomx ROBERT Jr,r-:fj
FREY, a subject of the ng of Great Britain, -
and a resident of Fairview, British Colum- f
bia, Canada, have mveuted certain new and
| useful Improvements - Current- Motors, of'?
- which the following is a specification. =~
- My invention is an improvement in cur-
~ rent motors and consists in certain: novel -
‘constructions -and combinations cf pa,rts:;

- jherema,fter described and claimed. -
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-supportmg frame.

Referring to the drawings. formmg a purt_- |
herecf Flo'ure 1 is a plan view of my im-.
Flg 21sa plzm view of the
a side view. of
Fig. 4 is 2 detail of the ratchet
‘is a detail: of the vane :
6 is a side view of the
outer track for elevating the vanes to a hori-
zontal position. Fig. T is a side view of the |
wheel and connections.
_perspectwe of the suppcrtmcr frs ame and its | .
- elevating mecha,msm, end Flg 9 s a top_f;_

proved wheel.
Flg 318 a
the same..
I‘w

Plg

shifting device."

plan view of the cap.

In the prectleul e,pphcetlcn cf my mven-'é_
“tion, I provide a wheel adapted to be sup-
_ pcrted horizontally in the current of a |
 stream, motion being 1mpurted to the Wheelfr
by the action of the. moving current on ‘a
series of veues secured tc the perlphery cf.

the wheel.

A fremework 18- prmuded for suppcrtmcr_i;
“the wheel comprising, in the present in-
stance, a triangular framework A, composed
of lcngltudmel beams ‘a, ¢’ secured together.
by the cross-bars ¢ _
bV the diagonal bers o, the fra,me being |
hinged to any suitable structure on the bank
by means of the hinges ¢°

to the bank.

50

55

A shaft o, s’ jcurna,led mn beermgs c;”z-_'
on the outer: euds of the. lcugltudma,l bars

of the frame, and is provided with a central

vertical bea,rmﬁ' a'* for recelving the main
shaft B on whlch the wheel is- ]ournaled
An arm ¢'* rigid with the shaft ¢* is pro-
vided for tilting the wheel, a ratchet bar ¢
‘secured to the. framework Dbeing prov:lded
'for retemmg the ber n 1ts ed] usted p0s1t1011

face with a
“.mcunted on the shaft above the disk, having
in its lower face a groove ¢ reglstermg with
‘the groove &, the two. forming a ball race
o -'prcv:lded uuth balls ¢’.

I‘w 8'is a deta,llﬁ'f cured 1N pla,ce

“A pair of sheersf
a® projecting outwardly from the bank, and
“having dcuble blocks a’ at their ends, is pro-
vided for raising and lowering tle frume to
correspond with different steo es of water,
~a second block o® being attactied to the
frame, a cable a? bemo attached to the frame-
work, interwoven 1n the blccks, end extended-

groove 0.

“The upper edge of

perfcratrcus and bemg se-
y. nuts e*.

the reﬂ‘rsterm%)
provided 1n'1ts body portmu

A

yoke I.

-_-_Wlth a bea,rmo* f for engaging the main shaft,
| is mounted ebove the gear wheel. The arms
~of the yoke are provided with bearings 77, /*
‘in‘which are mounted transverse shefts 72, 1,

provided on their free ends with bevel gears

/5, 7%, meshing: with the gear wheel E and
..w1th s]_:)rccket wheels 72, a set-screw f7 trav-
ersing the body portion of the yoke and en-
| gaging the shaft for securing the yoke in
‘position. ‘The sprocket wheels f2° are for the
| purpose of transmitting the motion of the
‘wheel and may be connected by a

‘| chain (:uot shown) to the mecha,rusm to be

eud braced at the base 7-_dr1ve11

suitable

f..:‘ A dlSk b is secured to the lower end of the
‘main shaft B and is provided upon its upper
A cap C 1s loosely

GO

‘the cap is provided with a clutch face ¢® for
co-acting with clutch teeth d, on the lower
edge of a hub D, having upon its upper sur-
| face radial ribs d“ and being loosely mount-

ed above the cap 'C. The upper edge of the

‘hub is prowded with radial lugs d? having
end perforutlous d? and above the hub a
| gear wheel E is loosely mounted on the shaft,
1ts lower edge being provided with- radial
lugs e corresponding to the 1u0’s d?, and
_-fhavmu' their end perforations e’ 1e01stermg
‘with the perforutlcns d?, bolts e¢* traversing
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~Arms- Gr ere secured to the radial ribs on _' |

| the hub and to the 1 upper face of the hub by

__.jthe transverse bolts g, and the vertical belts
g’, respectively. The arms are formed of
“angle plates and to the outer ends thereof are
.attached yokes H by means of the bolts A.
The ‘arms of the yokes are provided with
bearings %’ in which are journaled vertical
shafts I havmg attached to their lower ends
a T-joint ¢ in which is rigidly secured a
' cross-shaft . .

~“Vanes K havmg the 0eneral form shown in
;;'I‘lg 6 are attached to the cross-shatt " by
'-glmee,ns of hinges %, collars %’ being pr cvlded |
‘on the cross—shuft to maintain the hinge in
‘proper relation to the shaft.
| are rigidly secured to the vertical shaft above
the lower bearing, the ends of the rcck Arms
being prcwded with segments m m’, having
ﬂ;_mccved pe1 1pher1es mt.

Rock arms M

A chain Zc2 exteuds
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from one of the segments to the face of the |

vane, for limiting the backward motion of
the vane with respect to the cross-shaft.
Rock arms M’ are pivoted to the arms (3,
their free ends being provided with segments
m*. Chams m* attached to the remote ends
of the segments are connected by means of

rods m° and turn-buckles 77 to similar chaing

on the remote ends of the corresponding seg-
ments on the same arm. An anti-friction
roller 27 1s journaled on the pin m® project-
ing trom the lower surface of the segment on
the rock arm M.

A cam track N is provided for engaging
the friction rollers, to actuate the rock arms,
the track being supported by braces 2 secured
to the disk & 1n any suitable manner, the
braces on one side of the wheel being ex-
tended as at »*, for supporting the outer
track O for engaging the vanes to swing
them 1nto a horizontal plane.

As will be seen from Fig. 1 the cam
track N 1s arranged to maintain the vanes in
such position that the force of the current
will act upon them to the greatest advantage
and that the direction of the force will be 1
the line of least resistance.

At station I, Fig. 1, the force of the cur-
rent tends to drive the vane not directly he-
fore 1t, but to the right, that is, in the direc-
tion m which the wheel is movine. The same
1s true at station IT, TIT and IV. At station
V, the force of the current will also tend to
drive the wheel in the same direction, while
at station V1, the return motion commences.
and the vanes are swung into a horizontal
plane, m a position affording the slightest
possible resistance to the action of the cur-
rent,

It will be evident from the description,

that while the vanes present a maximum of |

surface to the action of the water during
their active period, they present a minimum
of surface to the action of the water during
their 1nactive period. When the vanes are
at station I, for instance, the force of the cur-
rent 1s neutralized by the resistance of the
wheel, since the two forces are opposite and
equal, and the reaction of the water diverted
by the obliquity of the vane is the active
force. This force is the resultant of the two
forces and is tangent to the wheel. At sta-
tion II the resultant of the forces acting
upon the wheel 1s still tangent thereto and
the same is true at every point during the
active or operative period of the vanes. The
cam track maintains the vanes at all times
during the active period of the vanes in such
position that the resultant of the forces act-
ing upon the vanes is tangent to the wheel,
and the outer track maintains the vanes dur-
ing the inoperative period in the position of
least resistance to the current.

My invention, while simple in construe-
tion, is very efficient in operation, and is en-

899,987

tirely automatic in its action. No attentiori
15 required after the wheel is once lowered
mto the water.

Having thus described my invention, what
I clamm as new and desire to secure by Let-
ters Patent 1s:

1. A current wheel comprising a vertical
shatt, means for supporting the shaft, a disk
secured to the lower end of the shaft and
provided with a groove in its upper face, o
ap loosely mounted on the shaft, and PIO-
vided with a groove in its lower face reois-
tering with the groove of the disk to form a
ball race, balls in the grooves, cluteh teeth on
the upper end of the cap, a hub loosely
mounted on the shaft, and provided on its
lower edge with clutch teeth engaging with
the teeth of the cap, radial ribs on the upper
face of the hub, radially projecting lugs on
the upper face of the hub, a gear wheol
loosely mounted on the shaft above the hul)
and provided with radially projecting lues
corresponding to the lugs on the hub, bolts
engaging perforations in the Ings of the gear
wheel and hub for securing them together, a
portion provided with a
bearing for engaging the vertical shaft, and
with arms provided with bearings, a set-
serew for retaining the yoke in place, shafts
in the bearings of the yoke arms, bevel DTS
on the ends of the shafts and meshing with
the gear wheel, angle arms seeured to the
adial ribs of the hub, vokes on the ends of
the arms, bearings on the arms of the voles,
stud shatts journaled in the bearings, cross-
shafts secured to the lower end of the stud
shaft, vanes hinged to the cross-shafts, rock
arms secured to the stud shafts, seoments on
the ends of the arms, and provided with
grooves on their peripheries, chains connect-
g the vanes to adjacent segments, roclk
arms pivoted to the angle arms, seoments
having grooved peripheral portions secured
to the ends of the rock arms, a friction roller
on one of the segments, chains connecting the
remote ends of the corresponding seoments
on the two arms, a turn-buckle for adjusting
the chains, supports secured to the disk on
the main shaft, a cam track secured to the
ends of the supports for engaging the fric-
tion rollers on the segments, extensions on
the supports at one side of the wheel, and an
outer cam track supported by the extensions,
and adapted to elevate the vanes.

2. In a current wheel, the combination of
a shaft, means for supporting the shaft, a
hub journaled on the shaft, radial arms on
the hub, vanes secured to the arms and nor-
mally depending vertically therefrom, means
on one side of the wheel for varving the
angle of the vanes with respect to the arms.
and means on the opposite side of the wheeol
for swinging the vanes into a horizontal DO-
s1tiomn. '

5. In a current wheel, the combination of
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2 shaft, means for supporting the shaft,
means for elevating and depressing the shait,
means for varying the inclination of the

- shaft, with respect to the supporting means,

10

~ wheel for swinging the vanes into a horizon-

4. In current wheelsadaptedtobe rotated
by a current of water, the combination of a | ated by _ -
shaft, means for supporting the shaft, means | vanes into a llori.zontal plane on the '.Opposite |
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a hub journaled in the shaft, radial arms on
the hub, vanes secured to the arms and nor-
‘mally depending vertically therefrom, means | ane
on one side of the wheel for varying the in- | ‘8. In a current wheel, the combination of
the wheel, vanes on the wheel, means on the |
| wheel actuated by the rotation thereof to
‘maintain the vanes in a plane substantially
| perpendicular to the current on one side of

‘the wheel, and means on the wheel and actu-
| ated by the motion thereof to swing the

clination of the vanes with respect to the
arms, and means on the opposite side of the

tal position.

for elevating and depressing the shaft,means

for varying the inclination of the shaft with |
~respect to the supporting means, a hub on
‘the shaft, radial arms on the hub, vanes on
‘the arms, means for varying the angle of -
~ clination of the vanes with respect to the
current, and means for swinging the vanes
“into a plane parallel with the direction of

motion of the current.

5. In a current wheel, the combination of
a shaft, means for supporting the shaft, a |
hub journaled on the shaft,.a plurality of |-
~ radial arms secured to the hub, vertical vanes.

pivoted to the outer ends of the arms, means

for rotating the vanes on a vertical axis, and

means for swinging the blades into a hori- |
zontal plane..

© 6. In a current wheel the combination of
‘a shaft, a wheel journaled on the shaft, and
provided with radial arms, vertical vames |
pivoted to the ends of the arms, means for |
rotating the vanes in a vertical plane, and.
‘means for swinging the blades into a hori--

swing the vane into a horizontal position.

| side of the wheel.

‘ments, chains connecting the remote ends of
“the corresponding segments on the two arms,
“a turn buckle for adjusting the chains, a
“friction roller on one end of the arm secured -
| to the radial arms, and a cam engaging the -
| roller whereby to swing the vanes on a verti-
_cal axis, and a second cam for engaging the
‘vanes to swing them into a substantially
horizontal plane. D

" JOHN ROBERT JEFFREY.

VVltIlesses 3
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9. A current wheel comprising a shatt,
‘means for supporting the shaft, radial arms
| projecting from the shaft, stud shafts jour-
‘naled in the ends of the arms, cross shafts
‘secured to the lower end of the stud shafts,
“vanes hinged to the cross shafts, arms se-
“cured by their centers to the stud shafts, and
‘| provided on their ends with segments, arms
pivoted by their centers to the radial arms
‘and having their ends provided with seg-

:_91"

[ 7. In a current wheel, the combination of 40
| the wheel, vanes on the wheel, and normally
“depending vertically therefrom, means on '
“one side of the wheel to vary the angle of 1n-
clination of the vanes to the wheel, and
‘means on the opposite side of the wheel to
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