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The invention provides a hydraulic servomotor 
which includes a device normally overriden by 
the pressure fluid but operative to move the 
piston to a definite predetermined position, 
should the pressure of the ?uid be released with 
the piston in a position unfavourable to the work 
ing of the apparatus to be operated by the servo 
:motor; The device for moving the piston to the 
predetermined position on release of the pressure 
fluid may conveniently be constituted by a spring. 
The invention is of particular,_ but not exclusive, 

application to remote acting throttle controls for 
internal combustion engines, more particularly 
aero engines. Fluid pressure may be absent in the 
servomotor either by reason. of a mechanical fail 
ure or because the engine which produces the 
pressure has not commenced to operate. When 
an aero engine is to be started up, there will be 
no pressure ?uid to operate the servomotor unless 
a ?uid pressure reservoir is provided, and unless 
the cowling is dismantled it is not possible to 
set the throttle valve at the starting position by 
hand. By employing the invention, however, it‘ 
may be arranged that should the pressure fluid 
in the'servomotor be released, with the throttle 
valve in the idling position, the piston of the 
servomotor will at once move the throttle valve 
into an open position suitable for starting. 
One embodiment of the invention as applied to 

aremote acting throttle control for an aero en 
gine will now be described in detail, by way of 
example, with reference to the accompanying 
drawings, in which ' 

Figure l is an elevation of the servomotor, 
' partly broken away, Figure 2 is a section taken , 
on the line 11-11 in ‘Figure 1, 

Figure 3 is a diagram illustrating the connec 
tions between the pilot’s throttle lever, the servo 
motor and the throttle valve,_ 7 a 
Figure 4 is an elevation of the sender unit as 

sociated with the pilot’s throttle lever, 
Figure 5 is a section on the line V-—V in Figure 

'4, and 
Figure 6 is a section on the line VI-VI in Fig 

ure 5.- , 

The scrvomotor consists of the usual cylinder 
Hi, piston ll, piston valve l2, swinging lever l3, 
pivoted at I! to a bracket I5 projecting from the 
housing of the motor and at 38 to a ?tting 22 on 
the lower end of the piston rod 22, and follow— 
up gear l6. I1 is an oil'inlet port and I8 is an 
oil outlet port. The motor is controlled by com 
pressed air admitted through a port l9 and oper~ 
ative on the upper surface of a diaphragm 20 con 
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nected to the piston valve l2. The action of the 
diaphragm 2% on the piston valve i2 is opposed 
by springs 37?. The pressure of the compressed 
air operating on the upper surface of the dia 
phragm 2b is varied in accordance with the posi 
tion of the pilot’s throttle lever through the inter 
mediary of a sender unit 39 illustrated in Figures 
4-6; The sender unit 39 comprises a two-part 
casing containing a diaphragm ‘it clamped be 
tween the‘two parts of the casing. The upper 
surface of the diaphragm M is exposed to atmos 
pheric pressure and its lower surface is exposed 
to compressed air admitted to the lower portion 
5! of the casing through an inlet it under the 
control of an inlet valve d2. An exhaust port it 
in the lower portion of the casing is controlled 
by an exhaust valve M. The valves d2, tit, respec 
tively, actuated by tappets tlii, it are attached to a 
rocking yoke M pivotally mounted at 1% and 
pivoted at it to a lug 5U ?xed to the diaphragm 
til. Downward movement of the diaphragm 
therefore tends to rock the yoke fi‘l clockwise as 
seen in Figure 3 and so open the inlet valve iii, 

‘ whilst upward movement of the diaphragm tends 
25 

- mined by the loading of a spring 52 acting on , 
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to open the exhaust valve M. Thus the dia 
phragm tends to maintain a predetermined pres: 
sure in the lower portion ‘5! of the casing, deter 

the upper surface of the diaphragm. The upper 
end of the spring 52 rests against a plunger 53 
on which is ?xed a cap 5t mounted to slide ver 
tically at the upper part of the sender unit, a 
cam 55 being provided for depressing the cap and 
thereby varying the loading of the spring '52. 
The cam 55 is carried on trunnions 56 extending 
through bearings 51 on the top of the sender 
unit, which trunnions are operated by an arm it 
connected to the pilot’s throttle lever (not 
shown). 
The setting of the‘ cam 55 and-consequently 

the air pressure maintained in the chamber 5i 
therefore depend on the setting of the pilot’s 
throttle lever. An outlet port 59 in the chamber 
communicates, by way of apipe 60, with the 
inlet port is and diaphragm 20 of the servomotor. 
The setting of the diaphragm 20 will therefore 
also correspond to the-setting of the pilot’s 
throttle lever. On movement of the diaphragm 
20, the piston valve i2 is displaced in the appro 
priate direction opening ports for connecting one . 
side of the‘ cylinder Hi to the oil inlet l1 and the 
other to the oil outlet l8. Thus, supposing the 
ir pressure above the diaphragm 20 to decrease, 

the piston valve It.‘ will be displaced upwardly, 



2 
permitting oil to flow from the inlet ll through 
ports 29, 30 to the top of the cylinder and from ' 
the bottom of the cylinder through ports 32, 33, 
34 to the oil outlet IS. The piston II will there 
fore move down, swinging the lever l3 clockwise 
about its pivot l4 and lowering the piston valve l2 
to its neutral position through the intermediary 
of the follow-up gear H5 in the well known man 
ner. Conversely, if the pressure above the dia 
phragm 20 increases, the piston valve l2 will 
move down, connecting the oil inlet I’! through 
the ports 29, 33, 32 to the lower end of the cyl 
inder, and the upper end of the cylinder through 
the ports 3|, 30, 34 to a passage 35 connected 
to the oil outlet l8. The connection between the 
passage 35 and the outlet I8 is not shown in 
Figure 2 because it lies above the plane of the 
section. It is however constituted by a bore 
formed in the wall of the servomotor. The piston 
II will therefore rise, returning the piston valve 
l2 to its neutral position through the intermedi 
ary of the follow-up gear l6 as before. The 

‘ lower diaphragm 36 is not exposed to air pressure 
but makes provision for self-alignment of the 
piston valve. It is necessary for the piston valve 
to respond to very small pressure differences, 
and therefore any side thrust on the valve must 
be avoided. _ ' ' 

'The ?tting 22 on the lower end of the piston 
rod 2| is connected to the throttle valve 6| by a 
rod 62 (see Figure 3), so that the throttle valve 
will take up a position determined by the, posi 
tion of the piston and therefore corresponding'to 
the setting of the distant pilot’s throttle lever. 
The apparatus is shown in the drawings with the 
piston H in its lowermost position which cor 
responds to idling of the engine. Should the oil 
pressure be cut 01? under these conditions, the 
piston I I will be automatically raised by a double 
spring 23, in the manner described below, there 
by moving the throttle valve into an open po 
sition suitable for starting. 
The swinging lever I3 is formed with a bulge 

24, havinga central slot through which passes 
a rod 25, carrying near its lower end a collar 26, l 
and at its upper end a cap 21 forming an abut 
ment for the upper end of the spring 23. Across 
the slot in the bulge 24 extends a slotted pin 28 
having a flat on its lower surface which abuts 
against the top‘ of the collar 26, the rod 25 pass- ' 
ing through the slot in the pin 28. When there 
fore the piston ll occupies a position near the 
lower end of the cylinder,.the rod 25 is pulled 
down by the pin 28, thus compressing the spring 
23 which is insufficiently powerful to oppose the 
‘pressure of the oil. On release of the oil pres 
sure however, the spring 23 will expand and raise 
the piston I i into a position corresponding to an 
open throttle. - Owing to the lost motion connec 
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tion between the rod 25 and the swinging lever 
l3, the spring 23 will not be compressed when 
the piston II is at the top of the cylinder, but 
should the pressure of the 'oil be cut off in this 
position the throttle will of course be su?iciently 
open to permit of starting of the engine. 
What I_claim as my invention and desire to 

secure by Letters Patent is: 
1. In a remote acting ?uid-pressure-operated 

throttle control system for an internal'combus 
tion engine, of the kind comprising a pressure 
sensitive device located in the vicinity of the 
throttle valve and responsive'to changes in ?uid 
pressure transmitted to said device from a dis 
stance under the control of a distant throttle 
actuating member, a relay-valve operatively con 

' nected to the pressure-sensitive device, and a 
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servomotor coupled to the throttle valve and 
operating under the control of the relay valve 
to take up a position determined by the ?uid 
pressure acting on the pressure-sensitive device, 
the combination with the piston of the servo 
motor of a biasing device, arranged to be over 
ridden by the fluid pressure in the servomotor on 
movement of. the piston into a position corre 
sponding to idling of the engine but operative to 
move the‘ piston into an open throttle position 
suitable for starting in the event of failure of' 
the ?uid pressure in the servomotor, and a lost ' 
motion connection betweenI the, biasing device and 
the piston which operates to relieve the biasing 
device from stress except when the piston ap 
proaches the idling position, 

2. In a remote acting ?uid-pressure-operated' 
throttle control system for an internal combus 
tion engine, of the kind comprising a pressure 
sensitive device located in the vicinity of the 
throttle valve and responsive to‘ changes in ?uid‘ 
pressure transmitted to said device from a dis 
tance under the control of a distant throttle 
actuating member, a relay valve operatively con 
ne'ctedto the pressure-sensitive device,'a servo- ' 
motor operated "by liquid pressure created by 
operation of the engine, said motor being coupled 
to the throttle valve and operating under the 

' control of the relay valve to take up a position 
determined by the ?uid pressure acting‘ on the 
pressure-sensitive device, a link operatively in 
terposed between the relay valve and servomotor, 
and a casing housing the relay valve and motor, 
the combination-with the piston of the servo 
motor of a biasing device carried by the casing 
and operatively connected to said link and servo 
motor, arranged to-be overridden by the ?uid 
pressure in the servomotor on movement of the 
piston into a position corresponding to idling of 
the engine but operative to move the piston into 
an open throttle position suitable for starting; 

EDWARD DODSON. 


