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This invention relates to an improved control 
for Superchargers, and more particularly to a cor 
related throttle valve and speed control system 
for the same. 
An object of this invention is to provide an im 

proved supercharger control arrangement par 
ticularly adapted for use with aircraft engines. 
A further object of this invention is to pro 

vide an improved control arrangement for prop 
erly correlating the action of a supercharger 
throttle valve and the supercharger speed con 
trol gearing. 
An additional object of this invention is to pro 

vide an arrangement for interconnecting the 
throttle valve and speed change control of a 
supercharger in such a manner that undesired 
speed changes in response to control movemen 
of the throttle valve are avoided. 
These and other features, capabilities and ad 

vantages of the invention will appear from the 
subjoined detailed description of One embodi 
ment and modification thereof, illustrated in the 
accompanying drawings, in which: 

Fig. 1 is a partially schematic view illustrating 
a preferred control arrangement for the throttle 
valve and transmission of an engine super 
charger; and 

Fig. 2 illustrates a modified linkage. System in 
terconnecting the throttle valve and Supercharger 
drive. 
In the preferred arrangement illustrated in 

Fig. 1, a throttle valve 1, in the form of a butter 
fly valve, is controlled by a pressure-responsive 
device generally indicated at 2 and a hand lever 
3 for varying the amount of air supplied to the 
supercharger 4. Assuming that the supercharger 
4 supplies air to an aeroplane engine, the hand 
lever 3 is positioned adjacent the operator of the 
aeroplane for varying at will the position of the 
throttle valve and/or the setting of the pres 
sure-responsive device 2. The latter is prefer 
ably interconnected by a suitable conduit is with 
the discharge side of the supercharger 4, where 
by a variation in the discharge pressure, which, 
in turn, will vary with the altitude of the aero 
plane, acts upon 'the pressure-responsive device. 
The pressure-responsive element itself may take 
the form of a metal bellows 6 actuating a control 
T, which, depending upon the expansion or con 
traction of the bellows 6 will force oil under pres 
sure to one side or the other of the piston . 
Movement of the piston 8 is transmitted to the 
throttle valve through suitable links. As 
previously stated, the hand lever may be used 
to directly move the throttle valve , as by di 
rect connection with one of the links, and also 
to predetermine the initial setting and response 
of the metal bellows it, as through an intercon-f 
necting two-arm lever . 

termediate its ends about a fixed point. 
other end of the double-arm lever 4 is then suit 

(C1. 230-114) 
A two-speed drive, generally indicated at if is 

used to interconnect the supercharger 4 with the 
aeroplane engine (not shown). In the preferred 
form of this invention, illustrated in Fig. 1, the 
linkage system for controlling the transmission 

from the throttle valve preferably consists, 
as shown, of a first double-arm lever 2, pivoted 
intermediate its end about a fixed point, a link 3 . 
pivotally interconnecting one end of this first 
double-arm lever 2 with one end of a second 
double-arm lever 4 also pivotally mounted in 

The 

ably interconnected with the throttle valve 
through links 5. The other end 6 of the dou 
ble-arm lever 2 is preferably interconnected 
through a tension spring 7 with one end of an 
arm B pivoted suitably about fixed point 9. Ac 
tual Switching of the transmission from One step 
to the other is accomplished through a link 20 
which is pivotally interconnected to the free end 
of the arm 8 and actuates a gear control lever 
2. By a suitable dimensioning and arrangement 
of this linkage system, as has been shown in Fig. 
1, it will be seen that intermediate the end posi 
tions of the valve , that is, intermediate the full 
open and full closed positions, the valve to 
gether with link 5, double-arm lever 4, link 3, 
and double-arm lever 2 may move relatively 
freely, being affected solely by the spring f 
which will act as substantially a fixed point for 
the arms 20 and 2 of the transmission. How 
ever, assuming that the valve reaches its full 
open position, indicated by the dashed lines, the 
end 6 of the double-arm lever 2 will have 
moved to the other side of the pivot point 9, act 
ing as a dead center, and the spring will 
quickly assume substantially the same relative 
position on the other side of the point 9. 
Through the links 20 and 2 such movement of 
the spring and the free end of the arm 8 will 
effectively instantaneously shift the transmission 

to the other step. 
Considering the control system in its entirety, 

it can be assumed that when the aeroplane is on 
the ground or at low altitudes, the transmission 

will be in such a position as to drive the super 
charger at a relatively slow speed, while the valve 

will be more or less closed depending upon the 
initial setting predetermined by the operator 
through the control lever 3. As the aeroplane 
rises to higher altitudes the pressure-responsive 
device will move the valve to supply more and 
more air to the supercharger 4. When substan 
tially full opening of the valve , has been 
reached, the pivot point 6 on the end of the dou 
ble arm lever 2 will move beyond the dead-cen 
ter point 19, and thus the spring T and arm 8 
will snap to a new position on the opposite side of 
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2 2,228,239 
the dead-center point 9, thereby actuating link 
20 and control lever 2 to move the transmission 
ff to a higher speed for the supercharger 4. In 
creased air will then be supplied to the engine, 
although the air supply to the supercharger 4 it 5 

self will immediately become throttled to some . 
degree through movement of the pressure-re 
sponsive device in accordance with the increased 
outlet pressure of the Supercharger. This slight 

0 reverse movement, however, can take place with 
out reversal of the gear drive to the lower step 
because of the resilient connection between the 
double-arm lever 2 and the pivoted arm 8. As 
the aeroplane ascends to still further heights, the 
valve will again open until at the maximum 
rated height the Supercharger Will be supplied 
with its maximum of air and will be running at 
its maximum speed. As the aeroplane descends, 
the arrangement will work in an identically op 
posite sequential manner, as will be obvious to 
those skilled in this art without further discus 
sion. 
In the modification, illustrated in Fig. 2, the 

necessary lost notion between the double-arm 
lever 2 and the transmission controls 29, 2 is 
effected by an alternative arrangement. In this 
case, a slotted guide 22 is provided on the free 
end of a link 23 pivoted to the lower end of the 
double-arm lever 2. About a substantially fixed 
point 24 there is pivoted intermediate its end 
another double-arm lever 25 provided at One end 
with a pin 26 engaging the slotted guide 22, and 
at its other end pivotally interconnected to the 
link 20 actuating the transmission control lever 
2. It will be seen that this arrangement Works 
in a manner similar to that previously described 
and illustrated in Fig. 1. A certain anourt of 
movement of the double-arm lever 2, resulting 
from intermediate movement of the valve , will 
be permitted, since the slotted guide 22 will 
merely slide on the pin 26. When, however, the 
valve reaches its end position, the double-arm 
lever 12 will have moved to such a degree that 
the end of the slotted guide 22, coming into con 
tact with the pin 26 will rotate the double arm 
lever 25 to a position in which the transmission, 
through link 20 and control lever 2 will have 
been moved to another driving step. In the new 
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so position, indicated by the dashed line in Fig. 2, 
the throttle valve may be closed to some degree 
without reversely moving the gear of the super 
charger drive. Upon descent of the aeroplane, 
however, a reverse shifting' of the Supercharger 
drive will take place as the pin 26 will then be 
moved by the opposite end of the slotted guide 22. 

It will be obvious to those skilled in this art 
that other variations and modifications of the 
aforedescribed arrangement may take place, all 

60 within the scope of the present invention. For 
example, the specific type of pressure-responsive 
device illustrated is of no particular importance, 
and any proper device, some of which are well 
known in the art, may be used to initiate the Con 

65 trol. Additionally, if desired, the pressure-re 
sponsive actuating device may be responsive to 
atmospheric pressure directly, if so desired. 
While the control of the speed-change drive if 
has been indicated as a direct one, the intercon to necting link 20 might easily act upon suitable in 
direct gear shifting mechanism of the type well 
known to the art. Additionally, while the linkage 
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systein or shifting the speed-change drive has 
been illustrated as directly interconnected with 
the valve , it will also be obvious that it might, 
with substantially the same results, be directly 
connected to the pressure-responsive device. In 5 
this case, the linkage mechanism is so arranged 
that in case of complete opening of the pressure 
responsive regulator the switching from the low 
er to the higher steps will take place, and upon 
complete closing, switching back from the higher lo 
to the lower step will follow. 

claim: 
1. In an arrangement adapted for use with an 

internal combustion engine, in combination, a 
supercharger for said engine, a two-speed trans 
mission drivably interconnecting said engine and 
said supercharger, a control lever for actuating 
said transmission to one or the other of said 
speeds, means for controlling the supply of air to 
said supercharger including a throttle valve mov 
able between extreme opened and closed posi 
tions, pressure-responsive means for controlling 
said throttle valve, and linkage means directly 
interconnecting said throttle valve and said con- f 
trol lever for changing the transmission from * 
One to the other speed only when said throttle 
Valve reaches substantially either one of its ex 
treme positions. - 

2. The combination according to claim 1, in 
combination with manual means for actuating 80 
said throttle valve and controlling the intial set 
of said pressure-responsive means. 

3. The combination according to claim 1, in 
which the means interconnecting said throttle 
valve and said control lever includes a lost-no- 35 
tion device for permitting movement of said 
throttle valve between its extreme positions with 
out initiating actuation of said transmission. 

4. The combination according to claim 1, in 
which the means interconnecting said throttle 
valve and said control lever include means for 
urging said transmission to one or the other speed 
While permitting movement of Said throttle valve 
intermediate its extreme control positions. 

5. The combination according to claim 1, in 45. 
which the means interconnecting said throttle 
valve and said control lever include an arm piv 
otally fixed at one end, a control rod connected 
at one end to said control lever and pivotally conso 
nected at its other end to the other end of said 
arm, a double-arm lever pivotally fixed inter 
mediate its ends, a linkage pivotally intercon 
necting one end of said double-arm lever to said 
throttle valve, and a spring interconnecting the 55 
other end of said double-arm lever with the other 
end of said arm. 

6. The combination according to claim 1, in 
which the means interconnecting said throttle 
valve and said control lever includes a pair of 60 
double-arm levers pivotally fixed intermediate 
their ends, a first control link pivotally intercon 
necting one end of one of said arms to said con 
trol lever, a second control linkage pivotally in 
terconnecting one end of the other of said dou- 65 
ble-arm levers to said throttle valve, and a con 
necting rod pivotally connected at one end to the 
other end of the other of said double arm levers 
and provided with a slotted guide engaging the 
other end of said one double-arm lever. 70 
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ROF AMMANN. 


