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1. 

This invention relates to apparatus driven by 
a fuid current such as the Wind or Water flow 
ing in a materially level channel: said apparatus 
being of the kind in which a vane is mounted on 
a support constrained for movement transverse 
to the current, the vane being inclined to the 
current to derive transverse driving force from 
the latter and thereby drive itself and its support 
transversely to the current. A convenient ar 
rangement is that in which the transverse move 
ment is reciprocatory, in which case the ap 
paratus includes means to reverse the inclination 
of the vane to the current upon the vane and its 
support arriving at each prescribed limit of their 
reciprocating movement; causing the current to 
drive the vane and its support alternately in 
opposite directions across the current. The vane 
support is connected to mechanism which makes 
use of its reciprocating movement. 
When motion rather than power is the desired 20 

object as in the case of a flow meter, the vane may 
be of the flat plate type operating by reaction; 
but when power production is the object, the 
vane would in practice be an aerofoil which de 
velops definite aerodynamic lift. 

In such apparatus it is desirable for the incli 
nation of the Vane to be adjusted according to the 
ratio of the current velocity to the velocity of the 
vane across the current. In particular, it is 
desirable from the point of view of obtaining the 
maximum power from the current, that the true 
angle of incidence to the current should be 
maintained constant. 
In the diagram, Figure VIII of the accompany 

ing drawings, if the vector A represents the ve 
locity and direction of the current, and B that 
of the vane across the current, the velocity and 
direction of the current relative to the vane is 
represented by C. If a is the optimum angle of 
incidence of the vane to the current, and b is the 
inclination of the vane to the horizon and it is 
desired to maintain a at more or less constant 
value, the angle b has to be adjusted approxi 
mately as the ratio A/B varies. It is a principal 
object of the invention to provide mechanism by 
which this adjustment is automatically achieved. 
A further object of the invention is to provide 

mechanism including a servo-aerofoil adapted to 
make such automatic adjustment: to effect the 
periodic reversals of the inclination of the wane; 
and to govern the speed of the apparatus in high 
Winds. The Servo-aerofoil is also capable of stati 
cally counterbalancing the vane in so far as the 
latter is out of balance about its tilting axis. 
According to the invention, apparatus as above 

described comprises a vane for exposure to the 
current, a support which constrains the vane for 
movement across the current, the vane being piv 
oted to the support to vary its inclination to the 
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mounted for displacement by the current trans 
versely to the latter, and motion-transmitting 
mechanism between the vane and the servo-aero 
foil comprising a parallel-motion linkage of 

S Which one element is provided on the vane and 
the parallel element is linked to the servo-aero 
foil, the mechanism acting to hold the vane to a 
substantially constant angle of incidence rela 
tively to the current during movement of the vane 

0 across the current, 
The servo-aerofoil is preferably of symmetrical 

profile possessing both high lift characteristics 
and high drag characteristics. Said servo-aero 
foil is so mounted on a frame as to be displaced 

is by the current across the latter, and is connected 
to the vane to tilt the latter from its position of 
Zero inclination according to the displacement 
of the servo-aerofoil from a position of Zero dis 
placement. 
The invention includes means Whereby the air 

rival of the reciprocating vane and the vane Sup 
port at the ends of their reciprocatory path causes 
the inclination of the servo-aerofoil to the cur 
rent to be reversed, so that its displacement is re 
versed, causing in turn reversal of the inclination 
of the Vane. 
According further to the invention apparatus 

as described is governed against overspeeding by 
means causing diminution of the above mentioned 

so active torque, upon the current pressure becom 
ing excessive. In One arrangement for this pur 
pose the servo-aerofoil is capable of being dis 
placed from its normal working position to a 
governing position by the drag exerted on it by 

85 the current, and against the resistance of an ini 
tially loaded spring. When the Servo-aerofoil 
is in such governing position, its capacity for Set 
ting up the active torque on the vane is dimin 
ished, as by lessening its own inclination to the 

40 current. 
An example of the invention constructed as a 

wind motor for directly driving a vertical recipro 
cating pump is shown in the accompanying draw 
ings in which 

45 Figure I shows the motor of the invention. 
erected on its mast. 

Figure II is a similar but more detailed view 
drawn to a larger Scale. 

Figure III is a plan of the servo-aerofoil de 
50 tached from the motor framework. 

Figure IV is an end view of Figure III. 
Figure V is a plan view identical with Figure III 

but showing the servo-aerofoil swung back. 
Figure WI is an end view of Figure W. 

55 Figure VII is a much enlarged horizontal sec 
tion through the servo-aerofoil. 

Figure VIII is the diagram already referred to. 
2 indicates the mast, stayed by guys 3, on which 

the motor is mounted at an elevation above the 
direction of the current, a servo-aerofoil pivotally 60 ground. The pump rod 4 extends up through the 
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mast and from the open upper end thereof. At 
the top of the mast the head 5 is so mounted as 
to be freely rotatable about the axis of the mast. 
Said head 5 carries the framework 6, 6a of the 
motor. The motor comprises the rocking beam 7 
pivoted in the bearings 8 on the frame part 6d to 
rock vertically about the horizontal axis. 9. The: i. 
bearings 8 are set back from the mast axis to con 
stitute the portion O of the rocking beam as a 
ever that gives the necessary vertical reciproca-' (); 
tion to the pump rod 4 as the beam rocks. A 2. 
Weight statically balances the aggregation of . 
reciprocating parts, about the axis 9. 
At the distant end of the rocking beam is: 

mounted the vane 2, having the function of driv- 5 
ing the rocking beam up and down and so actu-. 
atting the pump. Said vane f2 is an aerofoil posi 
tioned with its length transverse to the rocking 
beam 7 and the leading edge f3 of its section 
directed towards the mast so as to be driven by 20 
wind coming from the , direction of the mast. 
The discs 4 at the ends of the aerofoil act as . 
vanes to swing the motor around the mast as , 
may be necessary to keep the aerofoil 2 trailing. 
from the mast with its edge 3 presented to the is: 
wind. They also perform the function of dimini 
ishing power losses at the ends of the aerofoil 2. 
The section of the aerofoil is usually Symmetrical: 
about its chord and its profile is one having a 
high lift characteristic. 
To the end of the bean is rigidly fixed a 

transverse bearing sleeve 5 providing the hori 
zontal pivot axis G. Pivotally supported by said, 
bearing sleeve 5 is the pressed metal bracket f: 
to which the aerofoil. 2 is rigidly attached, so 
that the aerofoil is capable of tilting about the 
axis 6. The Centre of nressure f R of the aero 
foil is to the rear of said axis f6. An upward ex 
tension 9 of the bracket forms a lever arm 

5. 

4 
the beam 7 rocks. Assuming that in Figure II the 
end of the rocking beam that carries the aerofoil 
2, is descending and has reached the horizontal 

position, the-arm 36 has moved correspondingly 
and has compressed spring 37 thereby pressing 
roller 34 against the cam edge 29. Said edge 
being concentric, with the axis 9, the lever 3, 32 
is held stationary. Continued descent of the 
beam brings the cam edge 26 to the level of the 
role 34 which travels along said can edge and 
thereby, reverses...the inclination of the lever 3, 
32. By the: means described hereafter, this lat 
ter action causes the aerofoil end of the beam 
to reverse its motion and rise, whereupon the cor 
respondingly reversed movement of arm 36, acting 
through spring 38, presses the roller 34 against 
can edge. 30 and causes the lever 3f, 32 to be 
held stationary in its::reversed position shown, 
in Figure I, which shows the aerofoil end of the 
beam 7 rising and, just about to reach the top, 
position of its oscillation. Roller 34 then passes. 
along the cam edge.27 and into position to regain 
Contact. With the cam edge, 29; the lever 3, 32. 
correspondingly. Coning back to its Figure. 
p0sition. 
The angle of incidence of the aerofoil. 2 is res: 

versed upon the beam 7 reaching the above men 
tioned limits of its stroke, to cause said aerofoil, 
to drive the beam alternately upward and down 

30 ward. In the example: under description, the 
Several functions of thus periodically reversing: 
the main aerofoil, maintaining the said aerofoil 
at the optimum angle of incidence to the wind, 
and governing the motor to protect it against high: 

35 winds, are: all made dependent on the servo 
aerofoil, 40. 
The latter: is preferaby of symmetrical con 

tour with high lift characteristics; being in these 
respects like: the main aerofoil 2. In addition. 

for controlling the degree and direction of the 40 it has a high drag. characteristic, for which pur 
tilt of the aerofoil 12 about said axis 6. 

Said arm 9 is connected by the rod 20 to a 
similar arm 2 of the bell crank 2 f, 22 which is 
mounted on the pin 23 of the bearing 8, and with 
in a gapped portion 24 of the beam T. Said pin 45. 
23-being concentric with the axis of the beam 7, 
the rocking of the latter has no effect on the 
transmission of angular movement from the bell 
crank 2, 22 to the aerofoil 2. 
To the extent that the arm 2 remains sta 

tidnary, the arms 9 and 2 f together with the 
beam 7 and the rod 20, constitute a parallel link 
age Which maintains the aerofoil f2 at a constant 
intlination to the horizon independently of the 
rocking motion of the beam T. 
The rocking motion of the beam 7 is governed 

by the edge cam 25 fixed to and moving with said 
beam. The can provides the two opposite curved 
edges 26, 27 the chords 28 of which are radial to 
the axis 9 about which the beam rocks; and the 
two opposite edges 29, 30 that are arcuate to said 
axis. The cam follower consists of the lever 3, 
32 mounted on the frame 6 to oscillate about the 
horizontal axis 33. . The upper arm 3 ? of said 
lever carries a pin or roller 34 that bears on the 65 
cam edges; and the edges 26, 27 are curved to 
the radius of 31. Said lever is pressed against 
Said edges by means of the rod 35 attached to the 
lower arm 32 of the lever 31, 32. Said rod passes 
through an arm 36 that is fast with the beam 7 
and rocks with the latter about the axis 9. On 
the rod 35 at oppositesides of the arm 36 the com 
pression Springs 37, 38 are confined by collars 39. 
The angular separation of the chords 28, 28: 

determines the angular extent through which 
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pose it is shown as formed with a projecting 
Spherical. enlargement 4 giving a drag value 
that is independent of the aspect of the servo 
aerofoil to the current. The servo-aerofoil is 
mounted on a hollow shaft 42 projecting from a 
fork. 43 which in turn is mounted, by means of . 
trunnions. 44; on the frame 6. This trunnion 
mounting gives the shaft 42 and the servo-aero-. 
foil. 40 carried by it, the capacity for vertical 
Semaphore displacement about the horizontal 
axis 45. 
This Semaphore displacement of the shaft. 42: 

is transmitted to, the main aerofoil f2 and so as: 
to adjust the tilt of the latter, through the arm 
46 of the fork 43, and the rod 47 coupling said 
arm 46 to the bell crank element 22. Incidentally 
this coupling of the two aerofoils enables them to 
be statically balanced against one another with 
the result that their conjoint movements are un 
influenced by their weight. . 
The servo-aerofoil 40 is itself a motor deriving 

power:from the wind to effect the cyclic tilting 
of the main aerofoil f2 and controlled by the can 
25 to move alternately up and down in synchro. 
nism with the rocking beam T. Like the main 
aerofoil f2 it is tilted alternately up and down 
to cause its upward and downward displacement 
from a position of zero displacement COrrespond 
ing to zero inclination of the aerofoil 2 to the 
current. Such tilting is effected by the rocking 
lever 3, 32 under the control of the cam 25. To 
Said lever 3, 32 is fitted the universal joint 48 
through which the angular motion of the lever. 
3, 32 is transmitted to a torsion rod 49, unin 
fluenced by movement of the shaft 42 about the 
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axis 45. Said torsion rod 49 is secured by its 
screw threaded end 50 and lock nut 5 to a head 
52 mounted at the end 53 of the shaft 42 and 
rotatable relatively to said shaft. Said head 52 
is attached by the pivot pin 54 to the internal 
framework 55 of the servo-aerofoil so as to tilt 
the latter about the axis 56 of the shaft 42 and 
the rod 49. 
Another feature of the servo-aerofoil 40 is that 

it is capable of bodily movement in its own plane 
from a normal working position to any of a 
range of governing positions. This bodily move 
ment is a swinging back movement about the 
axis 57 of the pivot pin 54, which axis is per 
pendicular to both the axes 45 and 56. To per 
mit this movement, the end 58 of the ServO 
aerofoil through which the shaft 42 enters is 
formed with an elongated gap 59. Said end 58 
is shaped in plan as an arc about the axis 57. 
A rigid extension 60 of the fork 43 carries a. 

roller 6 which extends into the gap 59, so as 
to be between the edges 62 of the latter and act 
as a stop limiting the extent of the tilt of the 
servo-aerofoil on either side of its position of 
zero tilt. Said gap 59 tapers in width in the 
direction from the leading edge 63 to the trailing 
edge 64 of the servo-aerofoil. 
The tendency to swing bodily as described is 

set up by the drag of the wind on the servo 
aerofoil and particularly on the spherical en 
largement 4 which is positioned at the outer 
end of the servo-aerofoil to gain leverage. This 
tendency is yieldingly resisted by the spring 65 
which is attached at One end to the head 52 and 
at the other end to the framework of the servo 
aerofoil and is arranged to exert on the latter a 
moment about the axis 57 contrary to the moment 
exerted by the sphere 4, and normally holding 
the servo-aerofoil in the normal Working posi 
tion of Figure III; in which it is stabilized by 
its rib 66 pressing against the stop 6 extend 
ing from the head 52. In said normal position 
the centre of pressure 68 of the servo-aerofoil 
is, in plan, in the axial line 56 of the hollow 
shaft 42. 
The three Operations in which the servo-aero 

foil takes part are performed as follows: 
Periodical reversal of the main aerofoil-As 

sume the motor to be in the Figure I position and 
the rocking beam 7, with the main aerofoil f2, 
to be rising. They are rising because the main 
aerofoil is inclined upward to the wind, and is 
subjected by the latter to positive lift. 
The aerofoil f2 is retained in that tilted po 

sition by the Servo-aerofoil which is also tilted 
up to the wind and derives lift force from the 
latter, which force it applies through the linkage 
46, 47, 22. 2 and 20 to the arm 9. 
Upon the can edge 27 coming level with the 

pin 34 the lever 3, 32 rocks over, impelled by 
its Spring 37 and thereby tilts the servo-aerofoil 
40 downward about its axis 56 so that the servo 
aerofoil derives downward lift from the Wind. 
This lift force is transmitted through the afore 
said linkage to reverse the incidence of the main 
aerofoil 2 (Figure II) so that wind drives the 
main aerofoil downward. The elastic yielding 
of the torsion rod 49 permits the lever 3, 32 to 
snap Over while the servo-aerofoil follows some 
what more slowly. 

Setting of the vane to optimum angle of lift 
As already stated, the axis 6 about which the 
aerofoil 2 is mounted to tilt, is in front of the 
centre of pressure 8 of said aerofoil, so that 
the wind pressure tends always to tilt said aero 
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foil f2 to its position of zero incidence. The 
same wind however acts on the servo-aerofoil 
40 and tends to impart to the latter the Sema 
phore displacement which, through the above 
mentioned linkage 46 to 9, increases the angle 
of incidence of the main aerofoil irrespective of 
whether the lift of the latter is upward or down 
ward. The actual angle of incidence assumed 
by the main aerofoil 12 thus depends upon the 
balance of those two oppositely acting forces. 

In making its reciprocating strokes, the main 
aerofoil f2 acquires velocity across the Wind 
which diminishes its true angle of incidence to 
the wind; and is correspondingly less influenced 
by the direct tendency of the Wind to tilt it to 
Wards Zero incidence. This reduces the Opposi 
tion of the main aerofoil to the tilting torque ac 
tively exerted on it by the servo-aerofoil 40. The 
latter shifts to a further position along its Sema 
phore path and correspondingly tilts the main 
aerofoil to a greater angle of incidence, at which 
balance is again arrived at. The servo-aerofoil, 
having no material velocity across the Wind, is not 
sensibly affected by variation of the A/B ratio. 

Governing. The last described action of the 
servo-aerofoil tends always to cause the main 
aerofoil to take the maximum of the power of 
fered to it by the wind; and it is accordingly nec 
essary to limit the power intake When that offered 
is excessive and would lead to unduly high rate 
of reriorn?ation of the rocking beam T and main 
aerofoil f2. 
The Spring 65 is so initially tensioned that it will 

not yield to the moment due to the wind pressure 
on the sphere A, until said pressure becomes ex 
cessive. When that occurs the spring 65 yields 
and allows the servo-aerofoil to Swing back to 
wards the Figure W position. 
One result is that the aerofoil profile virtually 

changes progressively to the form suggested in 
Figure WI, which has a lower lift characteristic 
and the aspect ratio is diminished as in Figure V. 
The active force exerted by the servo-aerofoil to 
tilt the main aerofoil is diminished, allowing the 
bias of the latter to diminish its angle of in 
cierce, so that its speed is prevented from rising 
unduly. 
Another result is that the centre of pressure 68 

SWingS out of the axis 56 to a position behind said 
axis as indicated in Figure W. So long as 68 was 
alined with axis 56, the wind pressure on the 
servo-aerofoil had no influence on the angle of 
incidence of the latter; but upon 68 coming be 
hind 56, the servo-aerofoil assumes the biassed 
Condition of the main aerofoil 2 in which the 
wind tends to diminish its angle of incidence. 
This again causes the active torque on the main 
aerofoil f2 to be progressively diminished as the 
Servo-aerofoil progressively SWings back. The 
elasticity of the torsion rod 49 enables this to 
occur although lever 3, 32 remains stationary. 

It is preferred to employ positive mechanical 
means for progressively limiting the angle of in 
cidence of the servo-aerofoil. When the servo 
aerofoil is in the normal working position of Fig 
ures III and IV, the roller 6 is within the Widest 
portion of gap 59 and the servo-aerofoil is free 
to tilt either way from its zero position to the 
full extent required to give it the lift necessary 
to control the main aerofoil 2. As the servo 
aerofoil progressively swings back to the posi 
tion of Eigures V and WI, the roller 6 comes into 
gradually narrower sections of the gap 59 so that 
the angle through which the servo-aerofoil can 
tilt is dininished more and more until the servo 
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aerofoil is fixed in the position of zero incidence 
by the roller 61 coming into the small end 69 of 
the gap 59. 
When the vane 2 is actuated by a Water cur 

rent, it is convenient to arrange it as well as the 
servo-aerofoil to reciprocate horizontally. 

I claim: . 
1. Current driven apparatus comprising a Vane 

for exposure to the current, a support which con 
strains the vane for movement across the: current, 
the vane being pivoted to the support to allow it 
to vary its inclination to the direction of the cur 
rent, a servo-aerofoil pivotally mounted for dis 
placement by the current-transversely to the lat 
ter, and inotion-transmitting mechanism between 
the vane and the servo-aerofoil comprising a par 
allel-motion linkage of which one element is pro 
vided on the wane and the parallel element is 
linked to the servo-aerofoil, the mechanism act 
ing to hold the vane to a substantially constant 
angle of incidence relatively to the current dur 
ing movement of the vane across the current. 

2. The apparatus claimed in claim 1, in which 
the movement of the vane support and the Vane 
across the current is a reciprocating movement, 
and comprising means, rendered operative by ap 
proach of said parts to the ends of their reciproca 
tory path, to reverse the incidence of the servo 
aerofoil to the current, whereby the transverse 
displacement of the servo-aerofoil is reversed and 
reverses the incidence of the vane to the current. 

3. Current driven apparatus comprising an 
aerofoil support reciprocable across the current, 
an aerofoil of curved profile mounted on said 
support to share its reciprocating movement and 
pivoted on said support for adjustment of its in 
clination to the current, a servo-aerofoil exposed 
to the current and pivotally mounted for displace 
ment transversely to the latter; and mechanism 
for transnitting movements of the Servo-aero 
foil to said aerofoil so that lift movement of the 
servo-aerofoil tends to increase the inclination 
of the aerofoil to the current and so that drag 
movement of said servo-aerofoil tends to decrease 
said angle, and means preventing drag move- 4. 
ment at current velocities below a predetermined 
Velocity. 

4. Current driven apparatus comprising a vane 
for exposure to the current, a Support which con 
strains the vane, for movement across the cur 
rent, the vane being pivoted to the support to vary 
its inclination to the direction of the current, 
and a servo-aerofoil pivotally mounted for dis 
placement, by the current transversely to the 
latter, and notion-transmitting mechanism con 
necting the servo-aerofoil and the Wane whereby 
displaceinent movement of the aerofoil and tilt 
ing, movement of the Vane are positively depend 
ent on one another. 

5. Current driven apparatus comprising a vane 
for exposure to the current, a vane support mov 
able about a fixed axis, which support constrains 
the Vane for movement across the current, the 
vane being pivoted to the support to vary its in 
clination to the direction of the current, said vane 
being biassed towards the position of Zero in 
clination to the direction of the current, and a 
servo-aerofoil pivotally mounted for displacement 
by the current transversely to the latter, the ap 
paratus comprising mechanism to transmit dis 
placement movement of the servo-aerofoil to the 
vane to tilt the latter about its axis, said mech 
anism comprising a parallel-motion linkage of 
which one element is provided on the vane and 
the parallel element is movable about said axis, 75. 
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8 
and of which the support is the third element 
and a motion-transmitting link between the first 
named two elements the fourth; the mechanism 
acting to hold the vane to a substantially constant. 
angle of incidence relatively to the current dur 
ing iOvement of the vane across the current. 

6. Current driven apparatus comprising a vane 
support reciprocable across the current, a vane 
mounted on said support to share its reciprocat 
ing movement and pivoted on said support for 
adjustment of its inclination to the current, a 
SerWO-aerofoil eXposed to the current, motione 
transmitting mechanism connecting said servo 
aerofoil and said vane whereby movements of the 
servo-aerofoil are transmitted to said vane, 
and means, rendered Operative by approach of 
Said vane and vane support to the ends of their 
reciprocatory path, to reverse the incidence of 
the servo-aerofoil to the current, whereby the 
transverse displacement of the servo-aerofoil, is 
reversed and reverses the incidence of the vange. 
to the current, said reversing means comprising a 
can and a can follower only one of which re 
ciprocates with the Vane support, the can provid-: 
ing for the follower a circuit with dimensions par 
allel to the reciprocatory path of the vane Sup 
port and transverse thereto, the dimension par 
allel to the reciprocatory path controlling the: ex 
tent of Said path and the relative cam to follower. 
movement in the other dimension governing sim 
ilar movement of the follower to cause said rever 
Sal of the inclination of the servo-aerofoil. 

7. Current driven apparatus comprising the 
Combination of a frame, a beam pivoted on the 
frame to OScillate relatively thereto, a Vane piv 
otally mounted on the beam to Oscillate there. 
With and so as to be tiltable about an axis trans-. 
verse to the length of the beam and thereby alter 
its inclination to the current, a servo-aerofoil 
pivotally mounted on the frame to be displaceable 
transversely to the current and also tiltable about 
an axis parallel with its length to alter its angle 
of incidence to the current, and mechanism for 
tilting the servo-aerofoil about said axis, said 
mechanism comprising a part movable bodily rela, 
tively to the frame and a part movable bodily with 
the aerofoil about the axis of said pivot, and a 
universal joint Connecting said parts for motion 
transmission irrespective of displacement of the 
servo-aerofoil relatively to the frame, the appa 
ratus also comprising motion transmission mech 
anism whereby the transverse displacement of 
the servo-aerofoil varies the inclination of the 
Vane to the current. 

8. Current driven apparatus comprising a vane 
Support, a Vane carried by said support for ex 
poSure to the current and movement across the 
latter, and pivoted to said support for adjustment 
of its inclination to the current direction and 
biassed towards the position of Zero inclination 
to that direction, and means comprising an ele 
ment directly movable by the current, and mo 
tion-transmitting mechanism connecting said: 
element with said vane whereby the element 
exerts on the vane an active torque about the 
axis of the vane tending to increase its inclina 
tion to the direction of the current So that the 
actual inclination to that direction assumed by 
the vane at any instant is that due to the balance 
of the biassing force and the active torque acting 
on it at that instant, said apparatus also compris 
ing means governing the apparatus against over 
Speeding, Said means being arranged to cause: 
diminution of the active torque when the speed 
limit is exceeded. 
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9. Current driven apparatus comprising a vane 
support, a vane carried by said support for ex 
posure to the current and movement across the 
latter, and pivoted to Said Support for adjust 
ment of its inclination to the current direction 
and biassed towards the position of Zero inclina 
tion to that direction, and means comprising an 
element directly movable by the current, and 
motion-transmitting mechanism connecting said 
element and said vane whereby said element 
exerts on the vane an active torque about the 
axis of the vane tending to increase its inclina 
tion to the direction of the current so that the 
actual inclination to that direction assumed by 
the vane at any instant is that due to the bal 
ance of the biassing force and the active torque 
acting on it at that instant, said element being 
a servo-aerofoil pivotally mounted for displace 
ment by the current, and arranged so to be in 
fluenced by current pressure in excess of a pre 
determined value as to diminish the active torque 
it exertS on the Vane. 

10. Current driven apparatus comprising a vane 
support, a vane carried by said support for ex 
posure to the current and movement across the 
latter, and pivoted to said support for adjust 
ment of its inclination to the current direction 
and biassed towards the position of Zero inclina 
tion to that direction, and means comprising a 
servo-aerofoil pivotally mounted for displace 
ment by the current transversely to the latter 
and for tilting movement to vary its inclination 
to the current and connected to said Vane for 
exerting on the wane an active torque about the 
vane axis tending to increase the inclination of 
the vane to the direction of the current so that 
the actual inclination to that direction assumed 
by the vane at any instant is that due to the bal 
ance of the biassing force and the active torque 
acting on it at that instant, said aerofoil being 
also arranged to be so influenced by current drag 
in excess of a predetermined value as to di 
minish the active torque it exerts on the vane and 
being for this purpose mounted for bodily move 
mant, by the drag of the current on it, from a 
normal working position to any of a range of 
governing positions, the arrangement compris 
ing an initially loaded spring tending to retain 
the servo-aerofoil in a normal working position, 
the governing position taken up by the servo 
aerofoil under the influence of excess drag being 
determined by the balance of the current drag on 
said servo-aerofoil and the resisting pressure of 
said spring. 

11. Current driven apparatus comprising a vane 
support, a Wane carried by said support for ex 
posure to the current and movement across the 
latter and pivoted to said support for adjustment 
of its inclination to the Current direction, and 
means tending to influence the inclination of 
said Vane, said means comprising a servo-aerofoil 
pivotally mounted for displacement by the cur 
rent transversely to the latter and for tilting 
movement to vary its inclination to the current, 
said servo-aerofoil being also mounted for bodily 
movement, by the drag of the current on it, from 
a normal Working position to any of a range of 
govel'ning positions, the apparatus Comprising an 
initially loaded Spring tending to retain the servo 
aerofoil in a normal working position, the govern 
ing position taken up by the servo-aerofoil under 
the influence of excess drag being determined by 
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the balance of the current drag on said servo 
aerofoil and the resisting pressure of said Spring. 

12. The apparatus claimed in claim 11, in which 
the servo-aerofoil is mounted to tilt about an axis 
parallel to its length, and including means ren 
dered active by a movement of said servo-aerofoil 
towards a governing position, said means tending 
to tilt it about said axis is the direction to di 
minish its incidence to the current. 

13. The apparatus claimed in claim 11, in which 
when the servo-aerofoil is in its normal working 
position, its centre of pressure is coincident with 
its tilting axis, and the bodily movement to a 
governing position displaces the centre of pres 
Sure, thereby causing the current drag to exert a 
moment on the servo-aerofoil tending to tilt the 
latter towards its position of Zero incidence. 

14. Current driven apparatus comprising the 
combination of a frame, a beam pivoted on the 
frame to oscillate relatively thereto, a vane piv 
otally mounted on the beam to OScillate there 
with and so as to be tiltable about an axis trans 
verse to the length of the beam and thereby alter 
its inclination to the current, a servo-aerofoil so 

5 pivotally mounted on the frame as to be displace 
able transversely to the current and also tiltable 
about an axis parallel with its length to alter its 
angle of incidence to the current, means oper 
ated by the rocking of the beam, and arranged 
to reverse the incidence of the servo-aerofoil to 
the current and thereby to reverse the direction 
of the transverse displacement of the servo-aero 
foil in Synchronism with the oscillation of the 
beam, and motion-transmitting mechanism be 
tween the servo-aerofoil and the Vane whereby 
the transverse displacement of the servo-aerofoil 
causes variation of the inclination of the vane to 
the current. 

15. In a stationary apparatus suitable to be 
driven by a fluid current an arrangement COm 
prising an aerofoil of curved profile, means al 
lowing displacement of said aerofoil by the Cur 
rent transversely to the latter, means allowing 
tilting movement of said aerofoil to vary its angle 
of incidence relatively to the current, a Servo 
aerofoil pivotally mounted for displacement by 
the current, means connecting the aerofoil and 
the servo-aerofoil whereby movements of the 
servo-aerofoil are transmitted to the aerofoil, 
and further means allowing bodily movement of 
said servo-aerofoil, by the drag of the current 
on it, from the normal working position of the 
servo-aerofoil transverse to the current, in a di 
rection substantially parallel to the direction of 
the current, and elastic means tending to main 
tain said aerofoil in said normal working posi 
tion. 

WERNER SCHWECKERATH. 
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