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. 1 :
This inveation relates to fluid pressure ccntrol

mechanism and more particularly to mechanism

for effecting the control or a remotely positioned
device such as an airplane or beat vudder with-
out the use of mechanical connections between
the device to be controlled and the operator’s con-
trol station.

It has been previously proposed to utilize nu1d

- pressure operated mechanism for remotely con-

trolling devices of the above character, but diffi-

culty has been experienced in connection with
some of these mechanisms in providing a prop-
erly gradusted contrel similar to that provided
by direct mechsnical connections; and it is ac-
cordingly an object of the present invention to
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provide mechanism for overcoming these diffi-

culties.
A further object of the invention is to provide

remote control mechanism of the so-called tel~

emotor type wherein the mechanism for con-
trolling the energization of the actuator is re-
sponsive jointly to the operation of the oper-
ator's coutrol member and the movement of the
device to be actuated.

Yet another object of the invention is fo pro-
vide, in connection with a system of the above
type, simple and efficient means for indicating to
the operator the degree of movement of the actu-
ated device.

A still further object of the invention is to pro-
vide control mechanism of the above type where-

_in valve mechanism of the self-lapping type urder

the contro] of the operator is further controlled
by . self-lapping valve means operated by the
movement of the actuated device.

Another object of the invention is to provide
mechanism of the above type so consticuted that
movement of the operator’s control member is op-
posed at all times by forces proportional hoth to
the degree of movement of .the actuated devicz
ard the cdegree of energization of the actuator.

. These and other objects and novel features
of the invention will appear more fully herein-
after from the following detailed descriotion when
taken in connection with the accompanying draw-
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Referring to the drawing, the invention is illus-
trated in connestion witis an airplane elevator or .
rudder 4 pivotally mounted on the airplane, not
shown, by means of a shaft §, the elevator being
actuatec by means of a double acting fiuid motor
'8, having a piston T connected with the elevator
through the medium of a piston rod 8 and a
lever 9. The fluid actuator or motor 6 is pro-
vided with a cylinder 10 in which the piston is
slidably mounted, the piston, and consequently
the elevator, being normally maintained ir the
neutral position shown by means of opposed
springs {1 and {2 interposed between the piston
end the left and right ends of the cylinder, re-
spectively. The left end of the cylinder is piv-
otally mounted by means of a pin {3 on a bracket
{4 carried by the airplane, leakage around the
piston rod at the right end of the cylinder being
prevented by means of a suitable seal 18.

A source of fluid pressure such as a reservoir
{8 is provided, fluid pressure being supplied to
the reservoir by means of & compressor, not
shown, through & conduit {1. The flow of fluid
pressure from the reservoir to the motor 6 is
centrolled by meane of an uperator's duplex con-
trol valv2 mechanism {8, fluid pressure being sup-
plied to the valvc mechanism through & conduit
19, and being suppiied from the valve mechanisia
to the right and left ends of the motor respec- -
tively, through conduits 20 and 21, the conduits
being provided at their right ends with flexible

~ hose portions 22 and 23 in order to provide for
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ing. It is to be expressly understecod, however,

that the drawing is employed for the purpose of
illustration only and is not designed as a defini-
tion of the limits of the invention, reference bhe-
ing had for this purpose to the appended claims.

&7

In the drawing, the single view illustrates dia- .

grammatically and partially in section, a.conirol
mechanism for the elevator of an airplane con-
structed in accordance with the principles of the
present invention.

movement of the cylinder 10 about the pivot pm
i3.

The valve mechanism (8 is provided with a cas-
ing 24 heving an inlet cnamber 25 connected
with the conduit (9. The left hand portion of
the valve mechanism is provided with an outlet

_chamber 26 scparated from the inlet .chamber
by means of a ported purtition 27, communica-

tion between the inlet and out'et chambers
through the ported partition being ordinarily
prevented by mesns of gn iniet valve 28 normally
maintained in the pesition shown by means of a
spring 29 interposed between the upper face of the
partition and the lower side of an exhayst valve

. 30 carried on the upper end of a stem 31 extend-

ing upwardly from the intake valve. The upper
end of the outlet chamber 28 is closed by means
of a partition 32 formed in the casing, this parti-
tion being provided with a vertical bore 33 ar-
ranged substantially in alignment with the inlet
and exhaust valve assembly. A valve operating
element 34 is slidably mounted in the bore, leak-
age from the upper end of the outlet chamber
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past the outer surface of the element being pre-

vented by means of & suitable seal 38. The valve
operating element is provided with-a centrally
located bore 36, the lower end of the bore being
normally in communication with the outlet

chamber and being adapted to close on engage~

ment with the upper surface of the exhaust valve
30 during downward movement of the valve op-
erating element. A pressure responsive member
or diaphragm 37 is clamped between the upper
face of the casing 24 and & cover member 38, the
-diaphragm being atteched at its center to the
valve operating element by means of a suitable
flanged nué 39, and forming in connection with
the casing and the partition 32, & control cham-
ber 83¢ for the disphregm which is utilized for
purposes to be move fully descrlbed hereinafter.
The dlaphragm forms in conuection with the
cover plate, an exhaust chamber 40 having an at-
mospheric conduit 4§, and in view of the fact
that the upper and of the bore 88 is connected
at all times with chamber 48, it will be under-
stood that with the valve mechanism in the posi-
tion shown, the outlet chamber 28 will likewise
be connected with atmosphere. .In order that the
valve operating element may be actuated by the
operator to close the exhaust valve and open
" the intake valve to supply fluld pressure to the
right end of the motor § through the conduit 28
and the hose 22, an operating lever 42 is pivotally
mounted on the cover by means of & pivot pin 43,
this lever belng provided with a cross bar 44, the
left end of which is adapted to engage the upper
end of & valve opersting plunger 45 slidably
mounted in the upper end of the cover as shown,
In order that the plunger 46 may serve to actu-
ate the valve operating element in a downward
direction to close the exhaust valve and open the
intake valve, a resilient connection or spring 46
is interposed between the upper surface of the
nut 39 and the lower end of the plunger 48, it thus
being apparent that on movement of the lever 42
‘in a counterclockwise direction, the: plunger 45
will be moved downward to increase the tension
of the graduating spring 46, with a correspond-
ing tendency for the valve operating element and
diaphragm to be moved downward to close the ex-
haust valve and subsequently open the inlet valve
"~ to establish communication between the inlet
chamber 28 and the outlet chamber 28. As here-
tofore stated the valve mechanism (8 is of the
duplex type, and consequently the arrangement
Just described is substantially duplicated in the
.right- hand portion of the valve, this portion
being provided with an outlet chamber 471, inlet
and exhaust valves 48 and 48, a valve operating
‘element 50 provided with a bore 81 adapted with

the element in the position shown to connect. the -

outlet chamber with an exhaust chamber 52 con-
nected with atmosphere through an exhaust con-
duit 83, together with a diaphragm 864 and a con-
trol chamber 65 formed in the casing below the
diaphragm, this chamber being connected with
the control chiamber 38a by means of a port §6
as shown.  The diaphragm is attached to the
valve operating ‘element by means of a nut §7
and the element is operated by means of the lever
42 and the bar 44 through the medium of a
slidably mounted valve operating member 88 and
a graduating spring §¢ interposed between ‘the
lower end of the aliding member und the upper
" surtace of the nut [ }

It will be readily understood trom the forego~-

ing description that on movement of the control
_leverina counterclockwise direction, the pl

. 4

45 will be moved downward to compress the
graduating spring 46 with resultant downward
movement of the diaphragm and valve operat-

ing element 34 to first close the exhaust valve . ‘

5 and subsequently open the intake valve against
the tension of the inlet valve spring 29, thus per-
mitting substantially unrestricted’ communica-
tion between the reservoir 16 and the right end
of the motor € through conduit {9, inlet cham-
ber 25, ported partition 27, outlet chamber 26,
conduit 20 and flexible hose 22, this application
of fiuid pressure to the right end of the motor
tending to move the piston 7 to the left with
consequent clockwise rotation of the elevator 4
about the pivot shaft 8. In the absence of any
further mechanism, it is apparent that substan-
tially full reservoir pressure would be supplied to
the motor 6, and in order to control the opera-
tion of the valve mechanism (8 and to control
the degree of movement of the elevator 4 in re-
sponse to a given degree of movement of the
mechanism £2, a self-lapping control valve mech-
anism 60, which may be of any well-known type,
but is preferably constructed in accordance with
the principles set forth in the patent to William
J. Andres and Roy S. Sanford, No. 2,133,275,
dated October 18, 1938, is provided with an op-
erating plunger €1 adapted for actuation by means
of & cam 62 carried by the elevator 4 and the
shaft 8. The control valve mechanism 60 is pro-
vided with an inlet chamber 63, an outlet cham-
ber 84, o diaphragm chamber 85 connected with
the outlet chamber by means of a restricted pas-
sage 66, together with an exhaust chamber 67
connected with atinosphere by means of an at-
mospheric connection €8, communication between
the inlet and outlet chambers being controlled
by an inlet valve 89, and between the outlet cham-
ber and the exhaust chamber by means of an
exhaust valve 10 and 'a valve operating element
11 having & hore 12 serving to normally connect,
the outlet chamber with the exhaust chamber, the
valve operating element being adapted for actua-
tion in one direction by means of a diaphragm 713
subjected to the pressure in the diaphragm cham-
ber, and in the other direction by means of a
graduating spring . 74 interposed between the
. right side of the diaphragm and the left end
of the valve operating plunger €. The inlet-
chamber 83 is connected with the reservoir
8o through a conduit 18 connected with the conduit
19, the outlet chamber being connected with the
control chamber B8 of the valve mechanism 8
by means of g conduit 76, it being noted that con-
trol chamber 88 is in turn connected with the
control chamber 3%a by means of the port 88 as
heretofore described. In addition to the fore-
going, the cam 62 is preferably so formed as to
permit the operating parts of the valve 80 to
remain substantially in the position shown when
the elevator 4 is in neutral position, movement
of the elevator, and consequently of the cam in
either direction from that position, serving to
cause the cam to move the valve operating
.plunger 61 to the left. On reference to the above
named patent, it will be understood that with
the valve parts in the position shown, communi-
-cation will be prevented between conduits T8 and
16 and will be permitted between conduits 78
and 88, movement of the plunger 8§ to the left
sérving to operate the valve operating element
T¢ in cooperation with. the exhaust valve 18 to
prevent communication between the outlet cham-
ber 84.and the exhaust conduit 88, and on fur- -
(3 ther movement to open tha inlet valve o to
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permit communication between the inlet cham-
ber and the outlet chamber, the valve mechanism
thereafter serving to automatically maintain a
pressure in the outlet chamber €4 and conse-
quently in the conduit 76 which is substantially
proportional to the degree of movement of the
valve operating plunger 61 from the position
shown. When the plunger 61 is operated by the
cam 62, it will be understood that the surface of
the cam in contact with the plunger can be so
proportioned as to vary the pressure delivered by
the valve in any desired ratio to the degree of

movement, of the elevator to either side of neu-

tral position. )

Assuming for example, that the operator de-
sires to move the elevator § in g clockwise direc-
tion in order to raise the tail of the airplane and
depress the nose, it is only necessary for him
to move the control lever 42 in a counterclock-
wise direction about the pivot pin 43, whereupon
the plunger #5 is depressed in accordance with
the degree of movement of the lever, and the
graduating spring 48 is accordingly compressed
to a degree proportional to the degree of move-
ment of the lever. When this action occurs, the
lower end of the valve operating element 34 will
contact the exhaust valve 30 to close off com-
munication between the outlet chamber 28 and
the exhaust conduit 4{, subsequent movement of
the element serving to open the inlet valve 28 to
permit communication between the reservoir 6
and the right end of the fluig motor through the
connections already described. Thereupon the
piston 7 will be moved to the left, and in view of
its connection with the elevator through piston

rod 8 and lever 9, the elevator and the cam 6%

will be rotated in a clockwise direction about the
ghaft 8. This rotation of the cam 62 will serve
to depress the valve operating plunger 8! of the
valve mechanism 80 in order to establish a pres-
- sure in the outlet chamber 88 and in the conduit
76 which is substantially proportional to the de-
gree of movement of the plunger 6§ and conse-
quently to the degree of movement of the cam

82 and the elevator 4, and since fluid from the-

outlet chamber is supplied to the control cham-
bers 89a and §8 through the conduit 78, as here-
tofore described, it will be understood that the
elevator may eventually reach a position such
- that the pressure delivered by the valve mech-
anism 00 to the confrol chamber 3% will exert
a sufflicient upward force on the diaphragm 3%
to overcome the force exerted by the spring 46
and to move the.valve operating element 34 up-
ward to permit closing of the inlet valve 28 under
the action of the inlet valve spring 29. In the
event the elevator continues its movement in the
clockwise direction due.to the inertia of the fluid
or inertia of the moving parts, it will be clear
that the pressure delivered by the valve mecha-
nism 80 will stall further increase, this increased
pressure acting on the diaphragm 37 to move the
valve operating element 34 upward sufficiently to
permit opening of the exhaust valve and conse-
quent escape of the excess fluid pressure frem
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elevator, and a condition of balance will be even-

- tually reached wherein the pressure delivered to

the motor by the valve mechanism (8 is main-
tained at a2 value just sufficient to maintain the
elevator in a position proportional to the degrece
of movement of the control lever 42, movement
of the elevator in either direction from this posi-
tion by the application of an outside force tend-
ing thas to control the valve mechanism 80 to
increase or decrease the pressure in the motor 6
in order to compensate for the unbalanced con-
dition sei up by the application of the outside
force. In like manner, movement of the lever 42

" in the opposite direction from neutral position

15

will serve to supply pressure to the left end of
the motor in order to rotate the elevator in a

-~ counterclockwise direction, whereupon the valve

20
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mechanism 80 will again be under the control of
the cam 82 to increase the pressure in the con- .
trol chamber 8§ in order o exert an upward force
on the diaphragm which is sufficient to balance or
overcome the downward focce exerted by the
graduating spring §9.

It has also been found desirable in connection
with control mechanism cf this generul type, to
provide means for advising the opera.or as to the -
actual position occupied by the elevator or other

control surface, and simple and efficient means is
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the right end of the motor 8 through. the hose -

23, the conduit 20, the outlet chamber 26, the
bore 36, the chamber 40 and the exhaust conduit
41, the operation of the valves 28 and 39 thus
being controlled in one direction by means of
the graduating spring 48, and in the other direc-
tion by means of the diaphragm 37 in response
to the pressure applied thereto by operation of
the valve mechanism 66, this pressure in turn
being responsivé to the angular movement of the

76
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provided in the present invention for accomplish-

ing this desirable end. As will be understood by

those skilled in the art, self-lapping control

valves such as the valve mechanism 60 are adapt-

ed to deliver an output pressure proportional to

the degree of movement of the operating plunger,

and since the nperating plunger of the valve 80

is actuated by a cam carried by -the control sur-
face, it will be apparent that the output pressure

of the valve and the pressure in the conduit 16 -
will at all times be substantially proportional to -
the degree of movement of the control surface
from neutral position, althcugh it is to be under-
stood that the surface of the cam may be varied
in order to provide any desired proportion be-
tween the delivered pressure and the degree of
movement of the control surface. The output
pressure of the valve is accordingly a measure of
the angular movement of the control surface, and
o pressure gauge 77 is accordingly provided which
is connected with the conduit 76 by means-of &
conduit 78 and is therefore responsive at 'all
times to the pressure delivered by the valve mech-
anism 86, The dial of the indicator may be grad-
uated to show the actual pressure delivered by the
control valve, but is preferably graduated to in-
dicate the angle of turn of the elevator from
neutral! position, it being understood that the
interveis between the various graduating points
on the gauge dial will vary in accordance with

variations in the shape of the cam €2 which
serves to operate the valve. Thus, on operation
of the control lever 42 to effect movement of the
contro] surface in either dirsction from neutrasl
position, the pointer of the gauge T7 will indicate

_the angle of turn of the control surface, as well

ag any veriation in the position of the control
surface due to varying slip stream conditions u.d-
jacent thereto.

It has also been foungd desirable, in connection
with control systems of the above type, to pro-
vide means for apprising the operator of the de-
gree of energization of the fluid motor or actua-
tor, and this desirable end is accompliched in the
present invention »y virtue of the fact that the
areas of the valve operating elements 34 and %0
in the valve mechanism I8 are subjected at all
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times to the pressure of fluid obtaining in the
outlet chambers 26 and 47 respectively, and are
consequently responsive to the pressures exist-
ing in the respective ends of the fluid motor.
Thus, operation of the valve operating element
34, for example, to operate the valves 28 and 80,
is opposed not only by the pressure supplied to
the chamber 39a by the operation of the valve
mechanism 60, but also by the pressure in the
right end of the fluid motor and in the outlet
chamber 26 acting on the lower end of the ele~
ment. While the valve operating elements are

connection between said control member and ele-

ment, power operated means associated with said
element for moving the latter in said another di-
rection, and means for supplying power to said
power operated means for moving said element
in said another direction including power control
means and means controlled by movement of said
device for operating the power control means for

. correspondingly varying the power supplied io

10

illustrated as having relatively small areas, it will -

be understood that the areas of these elements
may be so proportioned as to provide any desired
degree of reaction on the operator’s control mem-
ber 42 in order to advise the operator of the de-
gree of energization of the motor 6, Thus, each
portion of the valve mechanism 18 is provided
with a member responsive to the pressure in the
fluid motor and a second member respensive to
the pressure delivered by the valve mechanism
60, which in turn is proportional to the angle of
turn of the elevator 4 from neutral position, the
two pressure responsive members thus providing
means for apprising the operator at all times not
only of the angle of turn of the device being ac-
tuated but also of the degree of energization of
the actuating motor.

While the invention has been illustrated and
described as utilized in connection with the op-
eration of one of the movable control surfaces
of an -airplane, it will be understood that the in-
venticn may be utilized for the control of other
types of devices requiring graduated remote ac-

' . tuation under the control of the operator. While

there has been shown and described one form of
~ the invention, it is to be expressly understood
that same is not limitedq thereto but may be em-
bodied in various forms, Various changes in the
size and shape, as well as in the arrangement of
“the various parts, may likewise be made without
departing from the spirit of the invention. Ref-
erence will, therefore, be had to the appended
- claims for a definition of the limits of the in-
vention.

What is claimed is:

1. The combination with a device to be actu-
. ated and a fluid motor for operating the device,
of means for controlling the energization of said
motor including valve mechanism having a valve
operating element movable in one direction to

supply fluid pressure to the motoyr and in another:

direction - to release fluid pressure from the mo-
tor, manually operable means having a resilient
connection with the element for moving the lat-
ter in said one direction, a pressure responsive
.member associated with the element for moving
the latter in said another direction, and means
for supplying- fluid pressure to said member for
moving the element in said another direction in-
cluding a control valve and means controlied by
movement of said device for operating said con-
trol valve for correspondingly varying the pres-
sure of fluid supplied to the member by said con-
trol valve. . .

2. The combination with a device to be actuat-
ed and a power actuator for operating said de-
- vice, of means for controlling the energization of
said actuator including power controlling mech-
anism having an element movable in one direc-
tion to supply power to the actuator and in an-
other direction to release power from the actua-
tor, a movable control member for operating said
element In one direction, a resilient operating

.
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said power operated means by the power contvnl
means.

3. The combination with a device to be actuat-
ed and a fluid motor for operating said device, of
means for controlling the energization of said
motor including valve mechanism having valves
operable in one position to supply fluid pressure
to the motor and in another position to release
fluid pressure therefrom, a valve operating ele-
ment for moving said valves, means for moving
the element to move the valves to said one posi-
tion including a manually operable member and a
resilient connection between said member and
element, a pressure responsive member associat-
ed with the element for moving the latter to move
the valves to the other position, means including
a self-lapping valve for supplying fluid pressure
to said pressure responsive member, and means
for effecting an operating connection between
said self-lapping valve and device whereby said
valve is operated by movement of the device to
vary the pressure of fluid supplied to said pres-
sure responsive member in accordance with said
movement.

"'4. The combination with a device to be actu- .
ated, a fluid motor for operating the device, and
& control member for controlling the operation
of the device, of means for controlling the degree
of energization of said motor in accordance with
the degree of movement of said member and de-
vice including valve mechanism having inlet and
exhaust valves for supplying fluid pressure to the
motor and releasing fluid pressure therefrom, a
valve operating element movable in one direction
to close the exhaust valve and open the inlet
valve and operable in another direction to permit
closing of the inlet valve and to open the exhaust
valve, a spring for connecting the control mem-
ber and element for operating the latter in said
one direction, a spring for closing the inlet valve,
8 pressure responsive member connected with .

-the valve operating element, and means for sup-

plying fluid pressure to said pressure responsive
member to move the element in said another di-
rection including a control valve operable by
movement of the device for varying the pressure
of fluid supplied to said pressure responsive
member in accordance with said movement, -
5. The combination with a device to be actu-
ated, means for normally maintaining said de-
vice in a neutral position, a double acting fluid
motor for operating said device in either direc-
tion frem neutral position, and a control member
having a neutral position and operable in either
direction to control the operation of the device
in either direction from neutral position, of means
for controlling the degree of energization of said
motor in accordance with the degree and direc-
tion of movement of said member and device
from neutral position including valve mechanism
having inlet and exhaust valves for supplying fluid

‘pressure to the motor to operate the. device in

either direction, a pair of valve operating ele-

‘ments selectively movable in one direction to op-

erate the valves to control the supply of fluid pres-

sure to the motor to operate the device in one
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or the other of said directions, a resilient oper- .

ating connection hetwezn each element and the
control member for operating the elements in one
said direction, a separate pressure responsive
member for moving each element i the other di-
rection, and means for supplying fluid pressure
to said pressure responsive members to move the
corresponding elements in said other direction in~
cluding a contro! valve and means associated with
said contirol valve and device for -operating the
valve to increase the pressure of fluid supplied to
said pressure responsive members whenever the
device is moved from neutral position in elther di-
rection. :

6. The combination with a device to be actu-
ated and a double acting fiuid motor for oper-
ating the device in either direction from a neu-
tral position, of means for controlling the sup-
ply of fluid pressure to the motor including a
pair of valve operating elemeats each operable
to supply fluid pressure to-the motor to operate
the latter in one direction or the otheyr and to
release fluid pressure therefrom, means for se-
lectively moving said elements to supply fluid
pressure to the motor including a contrcl mem-
ber and resilient connecting means between the
control member and elements, pressure respon-
sive means for moving said elements to. release
fuuid pressure from the motor, and means includ-
ing a valve confrolled by movement of said de-
vice for varying the pressure of fiuid supplied to
said pressure responsive means in accordance with
the movement of said device in either dn‘ection
from neutral vosition.

7. The combination with a device to be actu-
ated and a fluid motor for actuating the device,
of means for controlling the supply of fluid pres-
sure to said motor including an element operahble
in one direction to supply fluid pressure to the
motor and in the other direction to release fiuid
pressure from the motor, means including a mov-
. able control member and a resilient connection
between the member and element for moving the
latter in said one direction, means for subjecting
the element to the pressure in the motor for mov-
ing the element in said other direction, a pres-

sure responsive member for moving the element "

"in said other direction, and means for varying the
pressure of fluid supplied to said pressure respon-
sive memier in accordance with the movement
of said device including a control valve operated
by the device.

- 8. The combmation with a device to be actu-
ated and a fluid motor for actuating the device, of
mesans including a control member for controlling
the supply of fluid pressure {0 said motor, and
‘means fox opposing operation of said control mem-

ber with a force varying substantially in accord-

' ance with the degree of movement of said device
including & pressuve responsive member, a resil~
ient connection between the pressure responsive
memwber and control member, and means con-
trolled by the movement of the device for sub-
jesting the pressure responsive member to a cor-
respondingly verying pressure.
. 9, The combination with a device to bz actu-
ated and a fiuld motor for actuating the device,
of means including a control member fcr con-
trolling the supply of fluid pressure to said mo-
tor, and means for opposing the operation of said
control member with & force varying in accord-
ance with variations of pressure in the motor and
in sccordance with variations in the position of
said device including a control element responsive

10
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conncction between the element and control imem-
ber, a pressure responsive member connected with
the element, and means controlled by the move-~
ment of the device for subjecting the pressure
responsive member to a corraspondingly varying:
pressure.

-10. The combkination with a device to be actu-
ated and a fluid motor for actuating the device, of
means including a .control member for control-
ling the supply of fiuid pressure to said motor,
means for opvosing operation of said control
member with a force varying substantialiy in ac-
cordance with the -degree of movement of said

"~ device including a pressure respo.sive member,

14

29

26

-3¢

35

40

& resilient connection between the pressure re-
sponsive member and control member, and means
controlled: by movement of the device for sub-

- jecting the pressure responsive member to 4 cor-

respondingly varying pressure, and means for
advising the operator of the degree of movement
of said device including an indicator responsive
at all times to the pressure to which the pressure
responsive member is subjected.

11. The combination with a device to be ac-
tuated, a power actuator for the device, and
means including a power controlling element for
controlling the supply of power to the actuator,
of means for controlling the operation of said
element including a control member having & re-
silient connection with the element for moving
the latter to supply power'to the actuator, a
power responsive member for moving the element
to release power from the actuator, and power
supply means controlled by movement of said
device for varying the power supplied to said
power responsive member in accordance with the
movement of said device. _

12. The combination with a device tn be actu-
ated, a power actuator for the device, and means’
including a power control element for controlling
tlie supply of power to the actuator, of means for
controlling the operation of said element inciud-
ing a control member having a resilient connec-

. tion with the element for moving the latter to
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supply power to the accuator, and means for mov-
ing the element to release power from the actu-
ator including means for subjecting the element.
to the power supplied to the actuator, a pressure
responsive member for moving the element, and
power supply meens controlled by movement of -

- said device for varying the power supplied to said

power responsive member in accordance with the
movement of said device,

13. Control mechanism for a device of the type
having a nower actuator for actnating the device,
means including a power controlling element Zor
controliing the supply of power to the actudtor,
and means for controlling the operation of ssid
element including a contrel member having a re-
silier.t connection with the element and a power
responsive member connected with the element,
sald mechanism including power supply means

" for varying the supply of power to said power

70

respensive member and an operative connection
between said device and power supply means for
operating the latter to vary the degree of power -
supplied to said power responsive member in ac-
cordance with the mavement of said device.

14. Control mechanism for a device of the type.
having a power sctustor for operating the device,
sald mechanism including a self-lapping valve
having a power conirolling element for control-
ling the supply of power to the actuator, means

to the pressure of Auid in the motor, & resilient 75 for controlling the operation of said element in.
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cluding a control member movable in one direc- plying means having an operative connection
tion and having a resilent connection with the with the device and operable to vary the degree
element and a power responsive member con- of power supplied to the power responsive mem-
nected with the element, and means for control- ber in accordance with the movement of the
ling the supply of power to sald power responsive § device. ‘
member to move the latter and control member WILFRED A, EATON.
in the opposite direction including power sup- .



