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10 Claims. (01. 123-102) ‘ 

This invention relates to an improved engine 
throttle control. 

It is usual in engine throttle control mecha 
nisms to have the butter?y valve or throttle valve 
of the engine controlled through a linkage at 
tached to a manual control lever in the cockpit 
or control cab. The control lever usually oper 
lates on a calibrated quadrant and may be preset 
to position the throttle valve, to maintain a pre 
determined pressure in the manifold of the en 
gine. Engines such as ordinarily used on air 
planes or boats, where they are set for constant 
speed or power over a long period of time, can 
advantageously use this invention. 
By this invention the control lever may be 

manually set to establish a predetermined pres 
sure in the manifold of the engine, which in turn 
determines the power of the engine. After the po 
sition of the control lever has been manually set, 
by closing an electric circuit, the automatic device 
disconnects the manual control and thereafter 
responds to variations in the manifold pressure 
and makes the proper adjustment of the throttle 
valve to maintain the established manifold pres 
sure substantially constant; _ 

In the event of an electrical failure, the man 
ual control is re-established and the valve, in 
‘spite of its position at the moment, assumes the 
position corresponding to the setting of the man 
ual control lever. This is obviously an important 
safety feature and avoids the necessity in an 
emergency of the operator considering too much 
what adjustments are needed as the result of ' 
the throttle being back on manual control. 
Further and other objects will become appar 

ent from the description of the accompanying 
drawings which form ‘a, part of this disclosure 
and in which like numerals refer to like parts.‘ 

' In the drawings: I 

Figure 1 is a diagrammatic view of the engine 
throttle control. . - 

Figure 2 shows diagrammatically a form of the 
automatic control and disconnect. 
Figure 3 is a modi?ed form of the automatic 

control and disconnect. ' 

Figure 4 ‘is an enlarged view partly in section 
of the clutch of Figure 3. 
Figures 5 and 6 are the control circuit diagrams 

of Figures 2 and 3. 
An airplane engine I is shown in Figure 1, 

having a manifold 2, and a linkage 3 for operat 
ing the control lever 4 of the throttle valve. The 
control lever 5, mounted on quadrant 6, is located 
in the cockpit or control cabin, and by linkage 
‘I through the mechanism 8, actuates linkage 3 
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to control the position of the throttle valve thus, 
regulating the power of the engine. The auto 
matic control and disconnect are housed in 8, 
and more fully illustrated in subsequent ?gures. 
The regulating mechanism which cooperates 
.with mechanism in housing 8 will be more fully 
described. 
Figure 2 shows the mechanism housing in 8 

of Figure 1. Linkage l operated by the manual 
control lever moves arm l0 about the axis of 
shaft II, ‘and thereby transmits a reciprocating 
motion to linkage 12. This linkage causes dis-v 
connect cam i3‘ which is secured to shaft M to 
move about the axis of the shaft and since link 
age 3 is pivoted to the cam, the movement of ' 
member 1 is transmitted to member 3. The 
motion of shaft II through linkage 1 and arm Ill, 
causes a certain setting on potentiometer 15, 
which setting determines the relative position of 
the automatic control to the position of the man- - 
ual control for the desired manifold pressure. 
Torque motor it when energized, through mem 
bers I‘! and I1’ causes the eccentric ill to raise ' 
linkage l2 so that follower I9 is raised out of the 
notch 20 in member l3. The- surfaces 2| of 
member l3 act as guides so that when the eccen 
tric is rotated to permit the downward motion of 
linkage I2, the follower 19 will slide on surfaces 
2| and come to rest at notch 20. Thus the rela 
tive position of linkage 3 with respect to ‘i will be 
re-established. Latch 22 pivots about 23 and is 
actuated by solenoid 24 to engage catch 25 so 
that when torque motor l6, and s0lenoid'24 are 
energized simultaneously, eccentric I 8 moves 
member i2 to the up position and members 22 
and 25 hold it there. Motor 26, through a re 
duction gear 2'! and an electrically operated 
clutch :28 rotates shaft [4 to which cam I3 is se 
cured ‘to cause the automatic adjustment of 
throttle valve through member 3 in response to 
a pressure control device. Member 29 and spring 
30 furnish a means for returning member I2 and 
follower ill to the manual actuation position 
when the motors and solenoidsv are deenergized. 
Figure 5 shows the circuit diagram of the ele 

ments shown in Figure l, the torque motor l6 and 
solenoid 24, and clutch 28 are simultaneously 
energized when switch 3| is closed. Motor 26 
moves member 3, to control the throttle valve in 
response to variations in the absolute manifold 
pressure. Duct 32 connects airtight box 33 with 
the manifold 2 so that the pressure in the box is 
the same as the pressure in the manifold and 
varies therewith. “Sylphon" bellows 34 is 
biased by spring 35 to respond to the absolute 
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pressure. Solenoid 36 is actuated by the poten 
tiometer IE to cause core 31 to calibrate the abso 
lute pressure bellows. Upon movement of the 
bellows, contact 33 makes contact with either 
39 or 40 to cause a rotation of motor 28 in one 
or the ‘other direction. 
The operation of the device as disclosed in 

Figures 1, 2 and 5, is as follows: The lever 5 is 
manually controlled to adjust the throttle valve 
until a desired pressure is established in the mani 
fold of the engine which is evidenced by the per 
formance of the engine as indicated on the in 
strument panel. After this pressure has been 
established and it is desired to maintain that 
pressure automatically, switch 3| is closed, ener 
gizing the circuit shown in Figure 5. Torque mo 
tor immediately operates to disconnect the manu 
al control from the throttle actuating mechanism, 
solenoid 24 operates to hold the disconnect in that 
position, clutch 28 couples the motor 26 with the 
shaft it to move the throttle control and mecha 
nism. In moving the control lever 5, potentiom 
eter I5 is set at a position corresponding to the 
pressure established in the manifold and energizes 
solenoid 36 to calibrate the “Sylphon” bellows 34 
so that it will maintain contact 38 in a neutral 
position as long as the established pressure in the 
manifold remains constant and will make con 
tacts 39 or 40 in response to variations in manifold 
pressure which in turn actuates the motor 28 to 
control the engine throttle. In the event of an 
electrical failure, or if the switch 3| is opened, 
the latch 22 is released due to the de-energizing 
of solenoid 24, and spring 30 furnishes the energy 
to return follower i9 through member i2 to the 
notch 20 in member [3. It can be readily seen 
from the form of member l3, that regardless of 
the relative position of the follower to the cam 
surface 21, member [3 will be returned to the po 
sition determined by the follower which, in turn, 
returns the throttle to a position determined by 
follower is which is controlled by the position of 
the manual lever 5. It will be noted from the 
circuit diagram that the other electrical elements 
are de-energized so that manual control may 
easily be reconnected. 
Figure 3 shows a modi?ed formof the manual 

and automatic control mechanism which is a 
simpli?ed modi?cation of the above described de 
vice. 

Figure 6 is a circuit diagram for the elements 
shown in Figure 3 in which the control of the 
motor 26 and clutch 28 are ‘as above described. 
Solenoid 4i is connected through linkage 42 to 
disengage clutch portions 33 and 44. The linkage 
42 operates to cause clutch portion It to slide on 
the splined shaft 45 out of engagement with por 
tions 43, the spring 46 furnishes the energy to re 
engage clutch portions 13 and N in the event of 
a power failure. The other elements of this 
modi?cation correspondingly numbered to the 
above described device are similar in construction 
and function. Linkage ‘I moves linkage ill in re 
sponse to the actuation of the control lever 5 
to position the potentiometer It, at a point cor 
responding to the pressure desired in the mani 
fold. The clutch portions are engaged and the 
electrical clutch 28 disengaged so that member 3 
is moved to place the throttle valve in a position 
corresponding to the position of control lever 5. 
when switch 3| is closed, a solenoid it operates 
to disengage clutch portion 44 from 43 and there 
after motor 26 is operated as above described to 
automatically control the position of the throttle 

10 

fold constant. In the event of a power failure, the 
spring 45 re-establishes the connection of manual 
control lever B through linkage ‘I to member 3 for 
the manual control of the throttle. 
The electric clutch 28 is necessary on shaft it 

because of the reduction gear train 21. Without 
disengaging clutch 28, free motion of shaft II 
and members i3 and 3 would be impossible. 
From a consideration of the above structure, it 

should be obvious, that the element forming either 
disconnect mechanism shown, can be inter 
changed, that is, follower i9 might be placed upon 
linkage 3, and member I2 connected to member 
i3, with the necessary structural changes for the 
proper operation of the device. Members 43 and 
44, and related structure might also be inter 
changed. 

It is to be understood that certain changes, al 
terations, modi?cations and substitutions can be 
made without departing from the spirit and scope 

- of the appended claims. ' 
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I claim as my invention: 
1. In combination, an engine throttle valve, a 

control lever for moving said valve to establish a 
manifold pressure, an automatic mechanism to 
disconnect said lever from said throttle valve and 
thereafter, responsive to variations in manifold 
pressure, to move said throttle valve to maintain 
substantially constant, the. said manifold pressure 
established by said control lever, and a device 
whereby, upon cessation of the action of the auto 
matic mechanism, said control lever will be re 
connected to said throttle valve irrespective of 
their relative positions and said throttle valve 
will be caused to assume the position correspond 
ing to the setting of said control lever. 

2. In combination, an engine throttle valve, a 
lever for moving said valve to establish a mani 
fold pressure, automatic means, including means 
to disconnect said lever from said throttle valve, 
responsive to variations in manifold pressure, to 
move said throttle valve to maintain substantial 
ly constant, the manifold pressure established by 
said lever, and means for reconnecting said lever 
and said throttle valve irrespective of their rela 
tive positions, upon failure of said automatic 
means. 

3. An engine control adapted to be placed be 
tween the control lever and engine fuel ?ow con 
trol means, comprising a linkage actuated by said 
control lever, a cam having a notch therein, a fol 
lower on said linkage which rests in the notch 
during manual control of said fuel flow control 
means, means on said cam to guide said follower 
into said notch, said cam being secured to a ro 
tatable shaft, a second linkage adapted to control ' 
said fuel flow. control means, pivoted to move 
with said cam, whereby the motion of the ?rst 
mentioned linkage is transmitted by means of 
the cam to said second linkage, means for discon 
necting said ?rst linkage and follower from said 
notch in said cam, automatic control means for 
moving said cam and said second linkage to con 
trol said fuel ?ow control means, and spring 
means to return said follower to said notch to re 
store manual control upon the failure of the auto 
matic control. 

4. An engine control adapted to be placed be 
tween the control lever and fuel flow control 

70 means comprising a shaft, a portion of which is 
adapted to be moved about its longitudinal axis 
by said control lever, a disconnectable clutch 
means mounted on said shaft to transmit the mo 
tion from said portion of the shaft to a second 

to maintain the established pressure of the mani- 7| portion of said shaft, a linkage means whereby 
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motion of the said second portion of the shaft is 
transmitted to said fuel flow control means, pres 
sure responsive automatic control means adapted 
to move said second portion of said shaft, to 
maintain a substantially constant manifold pres 
sure, and means to disconnect said shaft portions 
when the automatic control means is active. 
~ 5. An engine control adapted to be placed be 
tween the control lever and fuel ‘?ow control 
means comprising a shaft, a portion of which'is 
adapted to be moved about its longitudinal axis 
by said control lever, a disconnectable clutch 
means mounted on ‘said shaft to transmit the mo- ' 
tion from said portion of the shaft to a second 
portion of said shaft, a linkage means whereby 
motion of the said second portion of the shaft is 
transmitted to said fuel ?ow control means, pres 
sure responsive automatic control means adapted 
to move said second portion of said shaft, and 
means to disconnect said shaft portions when the 
automatic control means is active, and poten 
tiometer means moved by said control lever to a 
predetermined position corresponding to the posi 
tion of the control lever which establishes a mani 
fold pressure, whereby said automatic control 
means is biased to maintain the established man 
ifold pressure. 

6. An engine control adapted to be placed be 
tween the control lever and fuel ?ow control" 
means comprising a shaft, a portion of which is 
adapted to be moved about its longitudinal axis by 
said control lever, a disconnectable clutch means 
mounted on said shaft to transmit the motion 
from said portion of the shaft to a second portion 
of said shaft, a linkage means whereby motion of 
the said second portion of the shaft is transmitted 
to said fuel flow control means, said clutch por 
tions constructed and arranged to bringthe sec 
ond shaft portion into a predetermined relation 
ship with said ?rst shaft portion upon engage 
ment of said clutch portion. , 

7. An engine control adapted to be placed be 
tween the control lever and engine fuel flow con 
trol means, comprising a linkage actuated by said 
control lever, a disconnect means comprising a 
portion having a notch therein, and a follower 
portion which rests in the notch during manual 
control of said fuel ?ow control means, means on 
said notched member to guide the follower into 
said notch, a second lever actuated by motion of 
one of said disconnect portions to control said 
fuel ?ow control means lever, whereby motion of 
said ?rst linkage is transmitted to said fuel ?ow 
control means, means for disengaging said fol 
lower from said ‘notch, automatic control means 
for moving said fuel flow control means lever, and 
‘spring means to return said follower and said 
notched member to a predetermined'relative po 
sition to restore manual control upon the failure 
of the automatic control. : 

8. An engine control adapted to be placed be 
tween the control lever and the fuel control, 
means comprising, ?rst and second members dis 
connectable from each other and adapted to be 
respectively connected to said control lever and 
fuel control means, means biasing said members 
toward each other, said members having cooper 
ating portions for causing their automatic con 
nection together in a predetermined relation un 
der the action of said biasing means irrespec 
tive of their relative ‘positions when the biasing 

‘ means is rendered effective, whereby when said 
members are connected together the position of 
the ?rst member is an indication of the position 
of the second member, and means operable at will 
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to disconnect said membersv against the action 
of the biasing means or to render the biasing 
means effective to cause automatic reconnection 
thereof. 

.9. An engine control adapted to be placed be 
tween the control lever and the fuel control 
means comprising ?rst and second members dis 
connectable from each'other and adapted to be 
respectively connected to said control lever and 
fuel control means, means biasing said members 
toward each other, said members having cooper 
ating portions for causing their automatic con 
nection together in a predetermined relation ' 
under the action of said biasing means irrespec" 
tive of their relative positions when the biasing 
means is'rendered ‘effective, whereby when said 
members are connected together the position 01‘ 
the ?rst member is an indication of the position 
of the second member, pressure responsive auto 
matic control means adapted to move said sec 
ond member, and means operable at will to dis 
connect said members against the action of the 
biasing means and render said automatic con 
trol means operative or to render the biasing 
means effective to cause automatic reconnection 
of said members and render said automatic con 
trol inoperative. , 

10. An engine control adapted to be placed be 
tween the control lever and the fuel control 
means comprising ?rst and second members dis- _ 
connectable from each other and adapted to be 
respectively connected to said control lever and 
fuel control means, means biasing said members 
toward each other, said members having coop 
erating portions for causing their automatic con 
nection together in a predetermined relation 
under the action of ‘said biasing means irrespec 
tive of their relative positions when the biasing 
means is rendered effective, whereby when said 
members‘ are connected together the position of 
the ?rst member is an indication of the position 
of ‘the second member, pressure responsive auto 
matic control means adapted to move said second 
member, adjusting means for said automatic 
control means actuated by said ?rst member, and 

. means operable at will to disconnect said mem 

50 

55 

60 

bers against the action of the biasing means and 
render said automatic control means operative 
or to render the biasing means effective to cause 
automatic reconnection of said member and ren 
der said automatic control inoperative. 

JOHN B. BLACK. 
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