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The object of this invention is to maintain 
the power of a supercharger engine substantially 
constant as the altitude increases. 

In the drawing: 
Figure 1 shows the preferred form of our in 

ventidon. 
Figure 2 shows a cross sectional elevation on 

plane 2-2 of Figure 1. 
In the figures, O is a well known type of 

vacuum pump. The vacuum connection leads 
to a stationary tube which is mounted on a 
support 2. This stationary tube has a solid 
end in which there is a groove 3, this groove 
3 serving to locate an oscillating cylinder 4 by 
means of a set screw 5. The tube thus acts 
as a pivot for supporting the oscillating cylin 
der 4. 
Inside the Oscillating cylinder is a sliding 

piston 5 connected to a piston rod 6 which 
carries the throttle ball-connection T. The 
piston 5 is supported by a spring 8 which is 
supported by a spring holder 9 which rides on 
a rod 20 which carries a roller 2 which en 
gages with a cam surface 22. The vacuum from 
the vacuum pump O is admitted to the under 
side of the piston 5 through a passage 23. 
The carburetor as such is not shown. It is 

merely indicated by the throttle valve 24 which 
is operated by a lever 25 connected by a link 26 
with the ball-connection 7. The throttle valve 
24 admits mixture to the supercharger 27 which 
Supplies compressed charge through the pipe 28 
to the upper side of the piston ( 5. The pipe 28 
twists in the Oscillating cylinder f4 and is held 
in place by a bushing 29 and by a spring 30. 
The hand control lever 3 is integral with the 

Oscillating cylinder f4 and is so arranged that 
as the oscillating lever 3 moves 45 to the left 
in Figure , the path of the ball end is at 
right angles to the link 26, so that when the 
throttle lever 3 is in the idle position it does not 
make any difference what the atmospheric pres 
Sure is or what the pressure in the supercharger 
is, as the valve 24 will be in the closed position 
in any case. 
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charger 27 will create a pressure in the engine 
cylinders which will be beyond the strength of 
the engine. In order to protect the engine from 
the excessive power which is produced under the 
abnormal circumstances of flying close to the 
earth, it is necessary to reduce this power so that 
when the plane reaches the normal altitude, two 
or three miles in the air, the engine can then 
develop its maximum power. 
The vacuum pump to creates a vacuum which 

acts on the under side of the piston 5 and COm 
presses the spring 8. On the top of the piston 
5 the pressure is applied through the pipe 28 

corresponding to the pressure created by the 
supercharger 27. The ball joint 7 is moved 
towards the center around which the throttle 
lever 3 rotates. Hence the effective stroke of 
the throttle lever, is reduced. If the throttle 
lever is in the idling position, approximately 45, 
the motion of the ball joint away from and 
towards the center of rotation does not influence 
the idling position of the throttle 24. However, 
as the throttle lever 3 is moved to the wide open position, the corresponding position of the 
throttle 24 is determined by the pressure of the 
supercharger. 
The characteristic of all compression springs 

is that as they are compressed, their resistance 
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It is Only when the throttle lever 3 is moved 
over to the right that the variations of pressure 
in the supercharger are effective to close the 
throttle or to permit the throttle to open as the 
altitude decreases or increases. 

Operation 
ASSume that the plane is taking of at an air 

port within a few thousand feet of sea level. 
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increases arithmetically with the degree of COmn 
pression. Hence, when flying under normal con 
ditions, two or three miles in the air, the ball 
joint rises and the spring 8 expands and a 
lower pressure is needed to balance the spring 
pressure against the Supercharger pressure. 
Therefore, as the plane ascends to normal alti 
tudies, the supercharger pressure decreases. This 
decrease in the supercharger pressure is neces 
sary because if the spring 8 were replaced by a 
weight and pulley so that the same supercharger 
pressure is maintained at normal altitudes as at 
sea level, there would be a large increase of 
power at altitude due to the fact that the back 
pressure would diminish and therefore, there 
would be a greater filling of the cylinder, a 
greater quantity of mixture would enter the 
engine, and therefore, a greater amount of power 
would be developed at normal altitudes than at 
sea level. 

Obviously it is desirable that an engine de 
velop the same power at sea level as at normal 
altitudes, and if there is any deviation it should 
be such that maximum power is developed at 
sea level for obvious reasons. In other words, 
the desirable engine specification calls for either 

When the throttle 24 is opened wide, the super- 55 constant power or one or two percent loss of 
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power at normal altitudes. The characteristic 
of the spring 8, therefore, corrects for the fall 
in back pressure at altitude, and it is therefore 
possible for the engine manufacturer to comply 
with the specification supplied by the plane 
manufacturer. 
When the throttle lever is set at half open, it 

is desirable that the compression of the spring 
8 be reduced so that the engine automatically 
maintains a lower supercharger pressure than it 
maintains at wide open throttle. The roller 2 
(Fig. 1) follows the cam 22. Hence the spring 
abutment descends in the cylinder 4 when the 
throttle lever is rotated counter-clockwise, and 
reduces the pressure on the spring and there 
fore, the device maintains a lower pressure when 
the throttle lever is in half open position than 
when in wide open position. 
What we claim is: - 
1. In a manually operated throttle control for 

a supercharger airplane engine, means for ob 
taining a continuous vacuum, an oscillating cyl 
inder, a piston therein, means for applying the 
vacuum to the underside of the piston, means 
for applying the supercharger pressure to the 
upper side of the piston, a piston rod connected 
to said piston, a throttle connection located on 
said piston rod, a compression spring engaging 
with said piston so as to balance the absolute 
pressure of said supercharger pressure, means for 
oscillating said cylinder, said cylinder being so 
mounted that when the throttle is in the closed 
position, the movement of the piston in response 
to supercharger pressure does not move the 
throttle, and when the Oscillating cylinder is 
moved into the position to open the throttle, the 
degree of opening the throttle is determined by 
the absolute pressure in the supercharger so that 
any excess of supercharger pressure causes the 
throttle to close slightly. 

2. In a device as set forth in claim 1 in which 
means are provided for increasing the Compres 
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sion of the spring as the throttle lever is moved 
from the closed position into the open position. 

3. In combination with a manually operated 
throttle control for a supercharged engine, con 
trol means comprising a manually operated men 
ber, a link having an adjustable connection 
therefor, a piston connected to both the manually 
operated member and to the link, a spring 
adapted to move the piston so as to completely 
open the throttle when the manually operated 
member is in its wide open position, means 
directly responsive to the absolute pressure de 
veloped by the supercharger acting on the piston 
to increase the strain on the spring so that at sea 
level the supercharger pressure is higher when 
the piston is in equilibrium and the throttle is 
partly closed, than at altitude when the throttle 
is wide open and the piston is in equilibrium at 
a lower supercharged pressure with a partially 
released spring, the means for positioning the 
piston being a spring which opposes the action 
of the pressure in the supercharger, and means 
whereby the strength of this opposition increases 
as the manually operated throttle control is 
moved from the idle position into the open 
throttle position. 

4. In a supercharged airplane engine a vacuum . 
pump, a manually operated throttle control lever 
having a variable length, piston and cylinder 
means incorporated in said throttle control lever, 
a passage connecting one end of the cylinder 
with the vacuum pump, a passage connecting the 
other end of the cylinder with the supercharged 
pressure, spring means for balancing the piston, 
said spring means being adapted to balance the 
piston when the throttle is partly closed at a 
higher supercharged pressure when at sea level 
than at altitude when the throttle is wide Open 
and the strain on the spring is partially re 
leased. 
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