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Application filed February i,

7o 0/41 whom, it may concern

1,03%,255 ' Specification of Letiers Patent.

e it known *hm I, Winrren C. How-
LAND, o citizen of the Umted States, residing
at W amto wn, in the county of Jefferson

5 and State of ﬁhseonsm, ha\fe mvemed cer-
i and useful improvements in Cur-
OF Whl h the Ioﬂowmo is a
ie nfiocn vemt(f te current motors
and has for 1m clqnu to pruvmu a simple,
feffective deviee of this (}hd"‘l(‘t(‘l
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snotirer obieet of the invention resides in
¢ provision of a plurality of radially dis-
yercl m;ium receiving . blades unuwvualm

. on .8 wft,
20 .mCI means for antomatically los \T%l'mg- and

o'ff the mvention is o
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45 ment of
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iy curren
wotor eonsti wueu in acecordance with ih
50 itivention; Hig. 2 is a secti e
on ihe ]lm 29 of - Tig. 1; Mig. 31
) 5;1 on the line u~—3 of Fig. 1;
end elevation, the blade carryis g 4
removed; Fig. 3 is a detail seciion
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fsaid blme% SUC(BﬁlVelv into and out
and " simultaneously varying
1<lm?hun Whereby the full
b oot Hn, current 1s caused te act upon
to dvive the transmission shaft.
i1 object of the 1nvenhor re-
rovision of a support for th
caryying arms mounted upon

e

188101 ,&‘uma an annular guide
the arins having opl)()suuly in-
portions, and means carried by the

means fxrrmocd upon
of the free movement
eal plane and assist in
‘ “D (m!\' of the inclined por-
the same emerge from
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15 a diagrammatic view i -
eral angular positicns I
elation to the currer A ‘ (Im:ngi;
the water; ¥ig. 8 is & s la elevaticn of ene
of the blade carvying avis: ¥ 5w plan

view th erew‘ Mo 10 1s JRLSH etive view
of the vertic ally mov v;JJ! plate operat-

ing means Lhﬂ" o%; i1 liml Der-
%pu":‘\“ view 01' hw lm’? ot 3 :
Fig. 12 is a similar view of

18 is & detail perspective vi
vertically movable racks an
the momblc phae' Fig, 14 s a0
of one end of the arm supporting Ouck,
Referving in detail to the diawigs 5
designates the rail sm“pormw tex which
are Lui upen’-the bank aad bed of the

streaim. UL;()‘I these tle the supporing
rails 6 are seeured upon which the bhed frame
7 is mounted, said frame ing the frieks

8 the wheels of which sre dispesed for nove-
pmnt upon the track rails, This feame 7 is
of elongated rectangular form in plan dh(l
includes a pluraiity of tz nsverse beams 9
and an intermediate longitudinal hewmn

A vertically dls‘p(sod power fimns
drive shaft 11 is rotatabl vomon
suitable bearing 12 arra anged centiy
]opglihqul bedm 10. A horizos
posed table 13 is fixed upon the shaft
rests upon the anti-friction rollers 14 wi
are meunted upon the transverss
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fixed in said first nored bar by means of 4
plurality of bolts 24 which are disposed
through said bars and rigidly secure the

" same together.. The blades are further

o
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braced and strengthened by neans of the
cables 25 which are connec.cl to said blades
at their outer ends iund have their inner
ends suitably secured to the corners of the
octagonal ring 15. oo

An annular track 26 is mounted above the
bed frame 7, a suitable support 27 being
arranged upon the intermediate transverse
frame bar 9 to maintain a portion of said
track in an elevated position slightly above
the plane of the upper end of the drive

shaft 11. This track upon one side of the

shaft ‘11 is provided with oppositely in-

clined downwardly extending portions 28

and 28, the inclined portion 28" being~ of
greater length than the portion 28. At the
-approach to the lower end of the inclined
portion 28 of this ‘track, a downwardly

- curved cam portion 29 is formed therein

25

which extends below the riane of the upper
surface of the bed franie 7.. BEach of the
blade carrying arms 19 is mounted upon a
supporting truck 3u, which consists -of. a
metal bar 31 disposed i1 spaced concentric

. relatien co the track 26 a.\d exteriorly there-

3n

"of. On one end of this bar a lateral exten-

sion 32 is formed upon which the blade

- carrying arm rests. A roller 33 is suitably
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mounted upon this bar and bears upon, the
inner portion of the surface of the track
26. The other end of the bar 81 is'disposed
at a right angle and extends over ‘the an-
nular track as indicated at 34. In this
angularly disposed end of the bar a second
roller 35 is mounted which moves upon the
outer portion of the track surface.

Upon the octagonal ring 15 the vertically
disposed inwardly curved standards 36 are

mounted, said standards corresponding in

number with the blade carrying arms 19.
These standards are longitudinally slotted

- as indicated at 37 to receive one end of a
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bolt 38 mounted upon each of the arms in
the upstanding lugs 39 which are fixed to
the inner ends of the parallel bars 21. This
bolt is loosely disposed through these lugs
and upon one end thereof a coiled spring

40 is arranged, said spring bearing at its
ends ‘against a head on the end 6f the bolt |

and one of the lugs 39. By loosely mount-
ing the blade carrying arms upon the frame
15 in this manner, it will be seen that they

‘may move freely thereon in a vertical plane,

and may also be angularly disposed with
relation to the transverse axis of the drive
shaft 11. A beveled gear 41 is fixed upon
the lower end of the shaft 11 and meshes
with the teeth of a pinion 42 which is se-
cured upon the end of a power shaft 43
mounted in suitable bearings 44 on the
under side of the bed frame 7. This shaft

1,087,255

transmits the power from the shaft 14 to
the machine which it is desired to opcrate,
any approved coupling or connecting means
between said shaft and the machine being
employed. -

As-thus far described, the operation of

Iny improved motor is substantially as fol-

lows. - The device is moved upcn the sup-
porting rails 6 .into the current of the
stream or other: body of water, until the
blades on one side of the shaft 11 extend
over the water sc ihat they will successivel ,
move ‘into and beneath the surface thereoz
The water level is indicated in Fig. 2 by
the line W and the blades 22 upon that side
of the shaft 11 farthest away from the
water are elevated and extend upwardly at

75
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a slight angle from the shaft 11, said blades -

being ‘also disposed at a slight transverse
inclination toward the cables 25 which con-
nect the same with the frame 15.

_ Referring now more particularly to Fig.
7, A indicates the position of the blade
when the arm reaches the end of the decline
28’ in the track 26. It will be noted that the
blade is angularly disposed toward the
strengthening wire or cable 25. This angu-
lar dispositicn of the blade is caused by the
roller or wheel .35 of the arm supporting

‘truck being disposed upen the decline of
agy

the track. . The blades are prefera
ranged in the bars 20 with their major por-
tions depending below said bars so that sub-
stantially the entire surface of the blade is
presented across the current of the stream,
and the force of said current acting upon
the blade tends to move the same down-
wardly as well as to push the blade through
the water. Thus when the roller 35 reaches
the foot-of the decline 28" of the track, this
angular position of the blade is decreased
until the same is disposed at substantially
right angles to the direction of the current
as indicated at B. As the roller or wheel
35 moves into the cam: portion 29 of the
track, the angle of the blade is changed so
that 1t slants away from the cable 25, and
the pressure of the water has a tendency to
raise the blade and thereby assist in its
movement up the inclined portion 28 of the
annular track. When the blade reaches the
top of this incline it is disposed as shown
at C wherein the angle of the blade is re-

versed to that shown at A. This latter.

angular position of the blade is caused by
the roller or wheel 35 on the arm: 1 being
at the foot of the incline 28 of the annular
track while the other of suid rollers is at
the top thereof. As the lower roller gradu-
ally ascends the incline the angle of this
blade is correspondingly lessened

said roller reaches the top of the incline the
angle of the blade is again reversed so that
it inclines toward the cable 25. The coiled
springs 40 on the rods 38 being placed under

and when
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compresgion as the arms move down the
decline 28’ in the track, act to accelerate the
movement of the arms up the incline 28
thereof. By thus changing the transverse
angular positions of-the blades, the strength
of the current of th- stream is utilized to its
fullest extent whereiv a2 maximum of work-
ing power is derived therefrom.

In addition to the foregoing T have also
devised means whereby the device may be
eagily and quickly rendered inoperative.
This means consists of a longitudinally dis-
posed shaft 45 having a hand wheel 46 on
one end and a worm 47 on its other end.
This worm meshes with the teeth of a worm
gear 48 secured upon a transverse shaft 49
which is mounted in suitable bearings 50
upon the longitudinal side bars of the bed

“frame 7. Upon each end of this transverse
shaft a cog 51 is secured, and ‘hese cogs
mesh with the vertically disposed rack bars
59 pivoted to the ends of a plate 53 which
is arranged within the annular track 26
and in concentric relation thereto. The
rack bars 52 are movable through guide
menbers 54 which are arranged upon the
longitudinal bars of tie frame 7. A rack
bar 55 supports the central portion of the
carved plate 53 which rests upon a roller
55" on the upper end of said rack bar. A

short longitudinally disposed shaft 56 is
rounted upon the frame 7 and carries a cog
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57 to mesh with the teeth of the rack bar 55.
A pinion 58 is fixed on the inner end of this
shaft and engages with the teeth of a bev-
eled gear 59 secured centrally upon the trans-
verse shaft 49, By this construction it will
be obvious that when the shaft 49 is ro-
tated, the rack bars 52 will be raised to ele-
vate the ends of the curved plate 53.
Through the medimwn of the gearing 57, 58
and 59, the rack bar 55 is also raised -but to
a greater extent than the bars 52 whereby
the central portion of the plate 53 is ele-
{ above the plane of the end portions
' . It eonsequently follows that in the
movemment of the blade carrying arms as
they approach the water, they will be grad-
naily elevated after moving off of the high-
3 est portion of .the track 26 and as the cen-
tral portion of said plate 53 is elevated to
the plane of the horizontal portion of the
track, the blades will be maintained out of
contact with the water until the arms come
to a full stop.
" From the foregeing it is thought that the
-onstruction and operation of my improved
current motor will be fully understecod. By
mesans of the construction and arrangement
of parts above described, a maximum of
power tay be obtained from a current hav-
g small inpelling force and the full power
of the current utilized. By providing the
bracing cables 25 for the blades, most of the
strain devolves upon said cables and the
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frame 13, materd
hility of breakage of
point of connection to ¢ y
It will of course be chvious that a
or less number of the arms and blades
paddies may be provided than T have illas-
trated in the accompanying drawings.
It will also bé understood that the invention
is susceptible of a greut many minor modi-
fications in the forin, proportion
rangement of the parts without depurting
from the essential feature or sacrificing any
of the advantages thereof. )
Having thus described the invention what
is claimed is:—
1. In a current motor, & <
dially disposed Dlades
T

rive shaft, ra-
ectedd to said

L DTG

n gradually vary-
. planes as they ave
the water by the curvent.

d - motor, a drive shaft, va-
dially disposed bisdes connected to said
drive shaft to r bhe same, and means

S5 N

for moving said | vertically during a
portion of each of said shaft, and

- the blades in ver-

simultaneously dispo
with relation to the

tically inclined planes
current. '

8. In a curvent motor, a drive shaft, ra-
dially disposed Dblades connected to said
drive shaft to votate the same, and means
for successively disposing said blades i
longitudinally and vertically inclined planes
during the intermediate portion of their
movemeut through the water.

4, In a current motor; a drive shaft, ra-
dially disposed blades connected fo said
f I mevement, means rigidly

for unive
1 the shafi and connected to the
blades whereby the shaft is rotaled, mean
for successively lowering and raising the
blades during a portion of each revolution
of the shaft and simultaneously moving the
blades to dispose the same in longitudinal

g
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to said shaft and antomatically rveversing
the transverse inclination thereof the
blades lowered and raised respectively.

5. In a current motor, a drive shaft, ra-
dially disposed blade carvying arms ¢onnect-
ed to said shaft for universal movement, a
supporting track for the arms whereon said
arms are normally disposed upwardiy at an
inclination to the shaft supporti

as

are

for said arms movable on the tracl,said
track having oppositely inclined p ;

lower and raize thie blade ca
also dispose the sama in traw
planes, the moveme
of the inchined portic
the other inclined portion antony
versing such {ransverse inelinaticn of 1
blades. _

6. Tn o cwrvent motor, o drive shaif, ra-

tined

TETRE 110

trueks fram ene

ieallv re-
1

na

trocks 3
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. and means.
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and transverse inclined planes with relation -
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dially di_spbsed blade carrying arms connect-
ed to sald shaft af their inner ends for uni-

versal movement,-a horizontally disposed |

track to support the arms in upwardly in-
5 clined positions with relation to the shaft,
supporting trucks for the arms movable on
sa1d track, said track having oppositely in-
clined- downwardly extending portions on
one side of the shaft, the movement of the
10 supporting trucks upen said inclined por-
tions successively lewering and raising the
blade carrying arms in each revoluticn of
the shaft to vary their longitudinal inclina-
tion with relation thereto and simultane-
15 ously dispose the blades in transverse in-
clined planes, said track having a cam por-
tion to receive the arm supporting trucks
whereby the transverse inclination of the
blades 1s automatically reversed as the arms
20 ascend one of the “inclined portions.of the
track.

7. In a current motor, a drive shaft, ra-
dially disposed blade carrying arms, uni-
versal connections between sald arms and

25 the shaft, a frame rigidly mounted on the
shaft, means connecting said arms to the

- frame whereby the shaft is rotated, a hori-
- zontally disposed supporting track for the
arms, said track having oppositely inclined,

30 downwardly extending portions on one side
of the shaft, the movement of said arms
upon the inclined portions of the track suc-

cessively lowering and raising the blades_

into and out of the water, and means carried

35 by the arms for accelerating their movement
up one of the inclined portions of the track
and upon the horizontally disposed portion
thereof. -

8. In a current motor, a drive shaft, ra-

40 dially disposed arms, blades fixed in the
outer ends of said arms, universal connec-
tions between the inner ends of said arms
and the shaft, a frame fixed on the shaft,
vertical guide members for the arms mount-

45 ed on the frame, a track supporting said
arms - for circular movement, supporting
‘trucks for the arms movable on said track,
and a cam portion in the track to receive
said trucks whereby the Dblades are auto-

50 matically disposed in transverse inclined'

planes. _ :

9. In a current motor, a drive shaft, ra-
dially disposed arms, blades on the outer
ends of said arms, universal connections be-

55 tween the inner ends of the arms and said
shaft, vertical guide members for the arms
movable with the shaft, a horizontally dis-

posed track, supporting trucks for the arms

movable on the track, said track having op-
60 positely and downwardly inclined portions
- on one side of the shaft, the movement of
said trucks upon the respective inclined por-
tions of the track lowering and raising the
blades into and out of the water and simul-

65 taneously disposing the same in relatively

‘tions of the track.and upon the horizontal

©1,037,255

opposite transverse inclined planes, and
means carried by the arms to accelerate
their mevement up one of the inclined por-
tions of the track and upon the horizontal
portion thereof. o ‘ 70
10. In a current motor, a drive shaft, ra-
dially disposed arms, blades fixed in the

outer ends of said arms, universal connec-

tions between the inner ends of the arms and
said shaft, a frame rigidly mounted cn the 45
shaft, vertical guide members for the arms
fixed upon the frame, an annular supporting
track for the arms having oppositely and
downwardly inclined portions on one side
of the shaft, the movement of the arms upon gg
the respective inclined, portions of the track
successively lowering and raising the blades
into and out of the water, and truss cables
connected to said frame and to said blades.
11. In a current motor, a drive shaft, ra- gj
dially disposed arms, blades fixed in the
outer ends of said arms, universal connec-
tions between the inner ends of the arins and
said shaft, a frame rigidly mounted on the
shaft, vertical -standards fixed upon the go
frame having longitudinal slots therein,
bolts  loosely mounted upon the arms-and
disposed for movement in said slots, a hori-
zontal track having oppositely and down-
wardly inclined portions upon one side of g5
said shaft, trucks supporting the arms for
movement on said track, the movement of
the trucks upon the respective inclined por--
tions of the track successively lowering and
raising-the blades into and out of the water, 190
and coiled springs mounted on the bolts car-’
ried by said arms to .ccelerate the move-
ment of the arms up one of the inclined por-
portion thereof. 105
12. In a current motor, a drive shaft, ra-
dially disposed arms having blades fixed in
their outer ends, universal connections be-
tween the inner ends of said blades and the
shaft, an annular supporting track for said 110
arms having inclined portions upon one side
of said shaft whereby the blades are lowered
and raised into and out of the water, and
manually operable means arranged beneath
the arms to engage and support said blade 115
carrying arms out of engagement with the

‘inclined portions of the track whereby the

blades are maintained in their elevated po-
sitions. ‘

13. In a current motor, a drive shaft, ra- 120
dially disposed arms having blades fixed in
their outer ends, universal connections be-
tween the inner ends of said blades and the
shaft, an annular supporting track for said
arms having inclined portions upon one side 125

" of said shaft whereby the blades are lowered

and raised into and oui of the water, a ver-
tically movable plate arranged in concen-

“tric relation to the track beneath the arms,
‘and manually operable means to raise said 130
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plate and -elevate the arms whereby the
blades are maintained above the water in the
circular movement of the arms. )

14. In a current metor, a drive. shaft, ra-
dially disposed arms having blades fixed in
their outer ends, universal connections be-
tween the inner ends of said blades and the
shaft, an annular supporting track for said
arms having inclined portions upon one side
of said shaft whereby the-blades are low-

ered and raised into and out of the water, a

plate arranged in concentric relation to the

track and beneath the arms, and manually |
operable means for raising the central por-’

tion of said plate to the plane of the hori-
zontal portion of the track whereby the arms
are supported off of the inclined portions
of the track and the blades
position above the w

ater i1_1 the circular

movement of the arms.

/' 5. In a current motor, a drive shaft, ra-
dially disposed arins having blades fixed in

their outer ends, universal connections be-
tween the inner ends of said blades and the
shaft, an annular supporting track for said
arms having inclined portions upon one side

of said shaft whereby the blades are low-

ered and raised into and out of the water, a
plate arranged in concentric relation to the
track and adjacent the inclined portions
thereof, a vertical rack bar pivoted to each

‘end of said plate, guides for said rack bars,

~ manually operable means co-acting ‘with said

_rack bars to raise the end portions of the | °

‘maintained in.

3

plate, and additional means to simaltane-
ously raise the central portion of said plate

| and to a greater extent than the end portions

thereof whereby the arms are elevated and
the blades carried ‘thereby maintained in Ro-
sition above the water in the circular move-
ment of the arms. ’

35

40

16. In a current motor, a drive shaft, ra-

dially disposed arms having blades fixed in
their outer ends, universal connections be-
tween the inner ends of said blades and the
shaft, an annular supporting track for said
axms having inclined portions upon one side
of said shaft whereby the blades ‘are low-
ered and raised into and out of the water, a
plate arranged in concentric relation to said

track and adjacent the inclined portions.
_thereof, vertical rack bars pivoted.to the

ends. of said plate, guide members for said
rack bars, a rack bar supporting the central

portion of said plate, and manually oper-.

able means co-acting with said rack bars to
raise said plate to the plane of the hori-
zontal portion of the track whereby the arms
are supported off of the inclined portions of
the track and the blades maintained in posi-
tien above the water in the circular move-
ment of said arms.
In testimony whereof I hereunto affix my
signature in the presence of two witne S€Ss
, WINFRED C. HOWLAf’D'r
Witnesses: L
Frep C. Waerzke,
Frank SerL.

‘Copies of this patent may be obtained for fve cents each, by addressing the Commissioner of Patents,
- Washington, D. ¢.” '
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