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To all thom, it may concern. 
3e it known that I, WIN FRED C. How 

LAND, a citizen of the United States, residing 
-- J, - at Wate: town, in the county of Jefferson 
and State of Wiscoilsin, have invented cer 
tain new said useful improvements in Cur 
;'ei t- of which the following is a - - - - 

specifi i'eference being had to the ac 
Coi1}}}anying drawings. 

his invention relates to current motors 
ind as for its object to provide a simple, 
iii'able and ::ffective device of this character 

21'ehy a 12ximum amount of working 
1' lay he obtained from a minimum 

vité l'ess 'e. 
... }}other object of the invention resides in 

fic provision of a plurality of radially dis 
}{}sed in: ct receiving blacies universaily 
{{}illected to a power transnission shaft, and means for automatically lowering and 
raising said blades successively into and out 

: strealin ald simultaneously varying 
vertical inclination whereby the full 
ill of the current is caused to act upon 
iaides to drive the transmission shaft. 

'ovisioi) of a support for the 
} car'ying arms mounted upon 
ision shaft, an annular guide 
earins having oppositely in 

: object of the invention re 

is a diagrammatic yiev i litist 
eral angulai' p. it is of sat is is tie with 
a la f i? a , is a 4- - - - - - - - - - . . . . eiation to the cli'i'ei as ilies 1 (ve thirtigi 

the Water: Fig. S is a side elevatic of the 
of the blade carrying aris; iig. :) is a plan 
view thereof; iig. i0 is a 
of the Veltically no 'abje iate it tolerai 
ing means therefor; Fig. it is a detail ) 
spective view of the ai 
Fig. 12 is a similar view of 

site 
-- * 

13 is a detail perspective yiew of one of the v 

3 in eit (if 
siglia vity 

tiig 'tick. 

Yetically novable racks : it is 
the movable plate; Fig. 
of one end of the arms; 

Referring in detaii to the filw 
designates the rail supporting ties which 
are laid upon the ball and led of the 
strealin. Upon these tie: the sit pori; 
aids 6 are secured upon which the let 'ate 
is alounted, said 'ang (; 'iying the frielks 

8 the wheels of which are disposed for love 
inent upon the track rails. This feanie is 
of elongated rectangular form in plan and 
includes a pluraility of transverselyeans ) 
and an intel mediate logiiii dinal ixitli (). 
A vertically disposed pove; ii'a it}} or 
drive shaft 11 is rotakably cottie! is a 
suitable bearing 12 arranged centially in i 
longitudinal beam 10. A horizontaily lis 
posed table 13 is fixed up() the shaft i. 

rtions, and means carried by the rests upon the anti-friction rollie's 14 whic 
, . :ting with means arranged upon are mounted upon the 'ansverse is line 
the support to permit of the free movement, beams 9. An octagonal-shaped is is 

if the airs in a vertical plane and assist in arranged in concentric relation to the taisie 
sileir novelinent up one of the inclined por- 3 and is connected there to by mea: ia 
tie is of the track as the same emerge from 'ali igid arians o' lais : 5. t}: ' () 
the watei'. eyed or othe, 

: of the invention is to A tither obi 
pi'ovide reas for elevating the rins at the 
point of their effective trave a dispose the 
same in an inopei'ative position, 

With the above and other objects in view, 
the invention consists of tie ovel features 
of construction, combination &nd arrange 
intent of parts hereinafter fully described 
and claimed, and illustrated in the accola 
paying diavings, in yhic - - 
Eigure is a top plan view of a current, 

not on constiructed in accordance vi 
present it vention; iig. 2 is a section 
on line line 2-2 of Fig. 1; Fig. 3 is a 
takin on the time 3-3 of Fig. 1; Fig. 4 is : 
end elevation, the blade carrying arris bei 
relived: Fi is a detail section iaixar, 8. 

: - , , , -, { is a tet: see the line 5-5 ig. 1: Fig 
-- - A. i. .. 7 tio taken oil the ille (3-3 of Fig. 1: iig. 

f: 

Deir ent of the 

joii is 
bade carving 
shaft at 
overei E. 

body bar 20 ic 
female societie; 
end of this body bai 
paraiei bai's 2i, said ai's beii is see: '. 
gether in any approved in a nine'. Betwee! 
the outer ends of the parallel lai's 21 a lar 
2() is arranged and is provided with a 7 

it dial slot 23 to receive in is a de 22. 
sity; in the bai' 20" is 

to receive tie , 
that the ot 
the end it he bai'. 
iween the bar 

: i) - 

of e - 
ti: -; in with 
is held be 
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fixed in said first narred bar by means of a transmits the ower from the shaft 14 to 
plurality of bolts 24 which are disposed 
through said bars and rigidly secure the 
same together. . The blades are further 

5 

O 

5 

20 gi to 
approach to the lower end of the inclined 
curved cam 

25 

braced and strengthened by means of the 
cables 25 which are connecd to said blades 
at their outer ends and have their inner 
ends suitably secured to the corners of the 
Octagonal ring 15. 
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 

eater length than the portion 28. At the 
portion 28 of this track, a downwardly 

portion 29 is formed therein 
which extends below the riane of the upper 
surface of the bed frare 7. Each of the 
blade carrying arms 9 is mounted upon a 
supporting truck 30, which consists of a 
metal bar 3 disposed in spaced concentric 
relatien to the track 26 a. dexteriorly there 
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 

35 

40 

45 

mounted upon this bar and bears upon the 
inner portion of the surface of the track 
26. The other end of the bar 31 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 

50 

55 

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 of 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, 

60 

65 

and may also be angularly disposed with 
relation to the transverse axis of the drive 
shaft 11. A beveled gear 41 is fixed uppn 
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 

the machine which it is desired to operate, any approved coupling or connecting means 
between said shaft and the machine being employed. 
As thus far described, the operation of any improved motor is substantially as fol 

lows. The device is moved upon 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 so that they will successively 
move into and beneath the surface E. 
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 
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 disposition of the blade is caused by the 
roller or wheel. 35 of the arm supporting 
truck being disposed upon the decline of 
the track. The blades are preferab ar 
ranged in the bars 20' with their majorpor. 
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 foots 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 it 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 arms:1 being 
at the foot of the inchine 28 of the annular 
track while the other of said rollers is at 
the top thereof. As the lower roller gradu 
ally ascends the incline the angle of this blade is correspondingly lessened and when 
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 
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a slight angle from the shaft 11, said blades 
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frame 7. Upon each end of this transverse : 

; shaft and engages with the teeth of a bev 

thereof. It consequently follows that in the 

to a full stop. 

of the current utilized. By 

compression as the arms move down the 
decline 28 in the track, act to accelerate the 
movement of the arms up the incline 2S 
thereof. By thus changing the transverse 
angular positions of the blades, the strength 
of the current of the stream is utilized to its 
fullest extent wherev a maximum of work 
ing power is derived therefrom. 

In addition to the foregoing have also 
devised means whereby the device may be 
easily 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 suitabie bearings 50 
upon the longitudinal side bai's of the bed 

shaft a cog 51 is Secured, and these cogs 
mesh with the vertically disposed 'ack bars 
52 pivoted to the ends of a plate 53 which 
is arranged within the annular track 26 
and in concentric relation thereto. The 
track bars 52 are movable through guide 
meanbers 54 which are arranged upon the 
longitudinal bars of the frame 7. A rack 
bar 55 supports the central portion of the 
curved plate 53 which rests upon a roller 
55 on the upper end of said rack bar. A 
short iongitudinally disposed shaft 56 is 
mounted upon the frame 7 and carries a cog 
5 to mesh with the teeth of the rack bar 55. 
A pinion 58 is fixed on the inner end of this 
eled gear 59 secured centraliy upon the trans 
verse shaft 49. By this construction it will 
be obvious that when the shaft 49 is ro 

ld, the rack bars 52 will be raised to ele 
wate the ends of the curved plate 53. 
Through the medium 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 
wated a have the plane of the end portions 
noyeinent of the blade carrying arms as 
they approach the water, they will be grad 
tally elevated after moving off of the high 
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 
From the foregoing it is thought that the 

'onstruction and operation of my improved 
current motor will be fully understood. By 
means of the construction and arrangement 
of parts above described, a maximum of 
power may be obtained from a current hav 
ing small impelling force and the full power 

providing the 
bracing cables 25 for the blades, most of the 
strain devolves upon said cables and the 

for moving said iiar 

---. bility of breakage of 
point of connection to the ca 
It will of course be obvious tirat a g 
Or less number of the arms and kiades 
paddles may be provided than I have illus 
trated in the accompanying drawings. 
it will also be inderstood that the invention 
is susceptible of a great many minor modi 
fications in the form, proportion and al 
rangement of the parts without departing 
from the essential feature or sacrificing any 
of the advantages thereof. 

Having thus described the avention what 
is claiined is:- 

1 in a current rotor, a drive sinaft, 'a- 
& to said dially disposed ilades tire, 

drive 
for nic 
ing vei. 
impelied 

2. 
dially disposed 
drive shaft to : 

jailes as they are 
Water by the current. 

otor, a drive shaft, ra 
it's connected to said 
the same, and means 

vertically during a 
portion of each rew of said shaft, and 
simultaneously disposig the blades in vei 
tically inclines planes with relation to the 
current. 

8. In a current inotor, a drive shaft, i'a- 
dially disposed blades connected to said 
drive shaft to rotate the same, and means 
for successively disposing said blades in 
longitudinally and vertically inclined planes 
during the intermediate portion of their 
inovenient through the water. 

4. In a current motor, a drive shaft, ra. 
dially disposed blades connected to said 
shaft for universal movement, means rigidly 
fixed on the shaf, and connected to the 
blades whereby the shaft is rotated, mean: 
for successively lowering and iaising the 
blades during a portion of each revolution 
of the shaft and simultaneously moving the 
blades to dispose the same in longitudinal 

- 
i. 

e, and means. 
gradually vary 

8 s 

90 

and transverse inclined planes with relation 
to said shaft, and automatically reversing 
the transverse inclination thereof as the 
blades lowered and raised respectively. 

5. in a current motor, a drive shaft, 'a- 
dially disposed blade carrying ai'ils ('ciliaeet 
ed to said shaft for universai ni (veinent, a 
supporting track for the arms where in said 
arms are normally disposed upwaitiy at an 
inclination to the shaft silioiting tricks. 
for said arms liaovable Gil the track 
track having oppositely incii 
lower and raise the inlada ca. - 
also dispose the sanié in tiraisive sei: c 
planes, ihe movement of the trucks frin 
of the inclined partions of the tracic (at ) 
the other inclined fortion atomatically 'e- 
versing Saich ti'aasverse inclination of the 
blades. -- 

6. In a current motor, a dirive shaft, "a 

5. 
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14. 

dially disposed blade carrying arms connect 
ed to said shaft at 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 
said track, said track having oppositely in 
clined downwardly extending portions on 
one side of the shaft, the movement of the 

10 supporting trucks upon said inclined por 
tions successively lowering and raising the 
blade carrying arms in each revolution 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 is 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 said 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 blades 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 
bn 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 movement up one of the inclined por 
tions of the track and upon the horizontal 
portion thereof. 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 on the 75 
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 80 
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- 85 
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 on the 
shaft, vertical standards fixed upon the 90 
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 95 
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, 100 
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. 05 

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. s 

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 out 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 30 
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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 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 
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 maintained in 
position above the water in the circular 
movement of the arms. 
'45. In a current motor, a drive shaft, ra 
dially disposed arms having blades fixed in 

2 s 
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 

S 

plate, and additional means to simultane- 35 W 
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 po 
sition above the water in the circular move 
ment of the arms. 

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 

40 

45 

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 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- 60 
tion above the water in the circular move 
ment of said arms. 
In testimony whereof I hereunto affix my 

signature in the presence of two witnesses 
r WINFRED C. HOWLAND 
Witnesses: . - 

FREDC. WAERZKE, 
FRANK SELL. 
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Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.” 


