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(57) ABSTRACT 

A fail-safe throttle positioning device is disclosed for an 
engine induction system. A throttle body is provided having 
a fluid passage. A movable throttle valve is disposed within 
the fluid passage for at least idle speed control. An actuator 
mechanism is connected to the throttle valve for operably 
moving the throttle valve between a minimum fluid flow 
position and a maximum fluid flow position. A fail-safe 
mechanism urges the throttle valve toward an intermediate 
position between the minimum and maximum fluid flow 
positions to prevent inoperability of the engine during 
failure of the actuator mechanism. 

25 Claims, 3 Drawing Sheets 
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1. 

FAIL SAFE THROTTLE POSITIONING 
SYSTEM 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

FIELD OF THE INVENTION 

The present invention relates to an air metering throttle 
body assembly for an internal combustion engine, and more 
particularly, to a throttle positioning device to prevent inop 
erability of the engine during failure of the throttle actuator. 

BACKGROUND OF THE INVENTION 

A typical throttle body assembly in present-day use takes 
the form of a one-piece metal casting formed with a main 
bore or flow passage extending through the body along a first 
axis which is intersected by a throttle shaft bore extending 
through the body along a second axis perpendicular and 
intersecting the axis of the main bore. A circular throttle 
plate is mounted within the main bore on a shaft rotatably 
supported in the shaft bore. By rotating the shaft, the plate 
can be moved between a blocking or minimum flow 
position, in which the plate is generally perpendicular to the 
axis of the main bore, to a maximum open position in which 
the plate is aligned with the bore axis to thereby meter flow 
through the main bore. 

Throttle control valve systems have recently been devel 
oped which override the driver's command as represented 
by his positioning of the accelerator pedal by taking over 
control of the throttle. These systems are frequently referred 
to as “electronic throttle control’ or “drive-by wire' systems 
in that there is no direct mechanical connection between the 
accelerator pedal and the throttle, the pedal position being 
transmitted to an electronic control unit as an electric signal 
which is processed by the control unit and transmitted by the 
control unit in the form of an electric signal to an electro 
mechanical throttle actuator. This type of “drive-by wire” 
system may also be adapted for sensing the speed of the 
engine driven wheels with respect to that of the non-driven 
wheels, so that if the speed of the driven wheels becomes 
greater than that of the non-driven wheels, the control unit 
can transmit an electric signal to the electromechanical 
actuator which alters the position of the throttle plate to 
reduce the torque output of the engine until the engine driven 
wheels regain traction. 

While such “drive-by wire” systems, in general, are quite 
reliable, a malfunction of the electrical supply system or the 
electronic control unit can result in a total loss of control by 
the driver over the throttle valve position in that the sole 
control over the position of the throttle valve is an electrical 
signal from the electronic control unit, and there is no direct 
mechanical connection between the accelerator pedal and 
the throttle valve. In the worst case, an electrical or elec 
tronic malfunction could result in unintended and uncon 
trollable acceleration of the vehicle, should the throttle plate, 
upon the loss of its electrical positioning signal, be in or 
moved to a wide open position. Consequently, most throttle 
plates are spring-biased to move to a closed position in 
response to loss of an electrical control signal, rendering the 
vehicle more or less effectively immobilized in that the idle 
air flow will be reduced to a minimum. 

SUMMARY OF THE INVENTION 

The present invention is directed to providing a fail-safe 
throttle positioning system to prevent inoperability of the 
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engine during failure of the throttle actuator and to maintain 
the ability to continue to drive at a limited, but reasonable 
speed in the event of such malfunction by placing the throttle 
valve in a “limp home” mode where the throttle valve is 
positioned intermediate between the minimum and maxi 
mum flow positions. The actuator mechanism can include a 
throttle level connected for rotation to a shaft supporting the 
throttle valve. The throttle lever may include a first surface 
engageable with a first stop defining a minimum fluid flow 
position and a second surface engageable with a second stop 
defining a maximum fluid flow position. Throttle spring 
means urges the throttle lever toward the normal minimum 
fluid flow position. The fail-safe mechanism may include a 
fail-safe lever rotatably mounted on the shaft supporting the 
throttle valve. The fail-safe lever may include a first surface 
engageable with the throttle lever and a second surface 
engageable with a fail-safe stop. Fail-safe spring means 
urges the fail-safe lever toward the fail-safe stop so that the 
throttle lever is held in the intermediate position until driven 
by the actuator mechanism toward one of the minimum and 
maximum fluid flow positions. The actuator means may also 
include a mechanically operated actuator means connected 
to the throttle lever at one end and to the driver actuated 
accelerator mechanism, such as a pedal, at the other end to 
be responsive to driver input. The mechanically operated 
actuator means may include a cable connected between the 
throttle lever and the accelerator mechanism actuated by the 
driver. In the alternative, the actuator means may include an 
electrically operated actuator means connected to the throttle 
lever at one end and connected to the accelerator mechanism 
at the other end to receive driver input. The electrically 
operated actuator means may include what is typically 
referred to as “electronic throttle control” or "drive-by wire” 
configuration. 

Other objects, advantages and applications of the present 
invention will become apparent to those skilled in the art 
when the following description of the best mode contem 
plated for practicing the invention is read in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The description herein makes reference to the accompa 
nying drawings wherein like reference numerals refer to like 
parts throughout the several views, and wherein: 

FIG. 1 is a plan view of a full-safe throttle position device 
for an engine induction system mounted on a throttle body 
according to the present invention; 

FIG. 2 is a side elevational view of the fail-safe throttle 
positioning device as illustrated in FIG. 1: 

FIG. 3 is a detailed cross-sectional view of the fail-safe 
throttle positioning device as illustrated in FIG. 1 with 
certain portions removed and other portions shown in cross 
section; 

FIG. 4 is a schematic view of a throttle valve within a fluid 
passage of a throttle body for movement between predefined 
positions according to the present invention; and 

FIG. 5 is a simplified exploded perspective view of a 
shaft, a throttle valve lever and a fail-safe lever according to 
the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The fail-safe throttle positioning system 10 can be part of 
a conventional mechanically operated engine induction 
throttling device, such as a throttle body 12, with a direct 
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acting idle speed control. Such as a movable throttle valve 
14, for use with a spark ignition engine. The fail-safe throttle 
positioning system 10 of the present invention can also be 
incorporated into an electric operated engine induction sys 
tem throttling device that provides complete drive-by wire 
functions of idle speed control, traction control, transmission 
shift harshness control, vehicle speed control and decelera 
tion air control on a spark ignition engine. In its simplest 
form, the fail-safe throttle positioning device 10 according 
to the present invention includes the throttle body 12 with a 
movable throttle valve 14 for at least idle speed control 
mounted for movement with respect to the throttle body 12. 
The movable throttle valve 14 is disposed in a fluid passage 
16 formed in the throttle body 12 for controlling fluid flow 
through the fluid passage 16 in response to movement of the 
throttle valve 14. Actuator means 18 is connected to the 
throttle valve 14 for operably moving the throttle valve 14 
between a minimum fluid flow position 20 and a maximum 
fluid flow position 22. Fail-safe means 24 urges the throttle 
valve 14 toward an intermediate fluid flow position 26 
between the minimum and maximum fluid flow positions, 
20 and 22 respectively, to preventinoperability of the engine 
during failure of the actuator means 18. 
The actuator means 18 may include a throttle lever 28 

connected to a shaft 30 supporting the throttle valve 14 
within the fluid passage 16 of the throttle body 12. The 
throttle lever 28, shaft 30 and throttle valve 14 moving in 
rotation with one another. The throttle lever 28 includes a 
first surface 32 engageable with a first stop 34 defining the 
minimum fluid flow position 20. A second surface 36 of the 
throttle lever 28 engages with a second stop 38 defining the 
maximum fluid flow position 22. Throttle spring means 40 
normally urges the throttle lever 28 toward the minimum 
fluid flow position 20. The actuator means 18 may also 
include a mechanically operated actuator means connected 
to the throttle lever 28 and responsive to driver input, or 
alternatively may include an electrically operated actuator 
means connected to the throttle lever 28 and responsive to 
driver input. The electrically operated actuator means may 
include a “drive-by wire' configuration where the throttle 
lever 28 is operably actuated by a reversible electric motor 
42 having a radially extending drive arm 44 Supporting a 
drive pin 46 drivingly engaged within an elongated slot 48 
formed in the throttle lever 28. The radially extending drive 
arm 44 and connected drive pin 46 are driven in rotation 
about the shaft of the reversible electric motor 42 in response 
to electric signals for driving the reversible electric motor in 
the desired direction to position the movable throttle valve 
14 in the desired fluid flow position. 
The fail-safe means 24 may include a fail-safe lever 50 

rotatably mounted with respect to the shaft 30 so that the 
fail-safe lever 50 can rotate independently of the shaft 30. 
The fail-safe lever 50 includes a first surface 52 engageable 
with the throttle lever 28, such as with longitudinally extend 
ing throttle tab 54. A second surface 56 of the fail-safe lever 
50 engages with a fail-safe stop 58. Fail-safe spring means 
60 urges the fail-safe lever 50 toward the fail-safe stop 58 so 
that the throttle lever 28 is driven through contact between 
the fail-safe lever 50 and the longitudinally extending 
throttle tab 54 formed on the throttle lever 28 until it reaches 
the intermediate fluid flow position 26 corresponding to the 
fail-safe lever 50 engaging the fail-safe stop 58. The throttle 
lever 28 is held in the intermediate position 26 until driven 
by the actuator means 18 toward one of the minimum and 
maximum fluid flow positions, 20 and 22 respectively. 
The fail-safe means 24, in the preferred embodiment as 

illustrated in FIG. 3, may also include a spacer sleeve 62 
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4 
mounted on the shaft 30 external of the throttle body 12. The 
external portion of the shaft 30 may include a non-circular 
section as best seen in FIG. 2 for engagement with the 
throttle lever 28. The spacer sleeve 62 may include a reduced 
diameter, longitudinally elongated Surface 64 and adjacent 
one end an enlarged diameter annular shoulder 66. The 
fail-safe lever 50 is engageable rotatably on the enlarged 
diameter, annular shoulder 66 of the spacer sleeve 62, 
allowing the fail-safe lever 50 to rotate independently of the 
shaft 30. The fail-safe spring means 60 may include a helical 
spring 68 extending longitudinally over the reduced 
diameter, longitudinally elongated Surface 64 of the spacer 
sleeve 62. A first end 70 of the helical spring 68 is connected 
to the throttle body 12 and a second end 72 of the helical 
spring 68 is connected to the fail-safe lever 50 for normally 
urging the fail-safe lever 50 toward engagement of the 
second surface 56 of the fail-safe lever 50 with the fail-safe 
stop 58 to thereby hold the throttle lever 28 in the interme 
diate fluid flow position 26. Spring bushings, 74 and 76, are 
disposed at the longitudinal ends of the helical fail-safe 
spring 68 and overlay longitudinally at least a portion of the 
fail-safe helical spring 68. The spring bushings, 74 and 76, 
include an external surface 78 extending longitudinally. The 
throttle spring means 40 can include a helical throttle spring 
80 extending longitudinally over the spring bushings, 74 and 
76. The helical throttle spring 80 has a first end 82 connected 
to the throttle body 12 and a second end 84 connected to the 
throttle lever 28 to normally urge the throttle lever 28 toward 
the minimum fluid flow position 20 where the first surface 
32 on the throttle lever 28 engages the first stop 34. The 
throttle spring means 40 has less force than the fail-safe 
spring means 60, so that the fail-safe spring means 60 is able 
to drive the throttle lever 28 to the intermediate fluid flow 
position 26 through fail-safe lever 50 contacting the longi 
tudinally extending throttle tab 54 of the throttle lever 28 
with the first Surface 52 of the fail-safe lever 50. The 
fail-safe lever 50 is urged by the fail-safe spring means 60 
toward the intermediate fluid flow position 26 where the 
second surface 56 of the fail surface lever 50 engages the 
fail-safe stop 58. 
The fail-safe throttle positioning system 10 according to 

the present invention for a mechanically operated throttle 
device with direct acting idle speed control device can 
include a throttle lever 28 for direct connection to the throttle 
shaft 30 and throttle valve 14, along with provisions for 
attachment to the vehicle throttle system. A fail-safe position 
lever 50 contacts a fixed stop 58 and the idle speed control 
lever 28 or throttle lever 28. The fail-safe lever 50 is held in 
place against the fixed fail-safe stop 58 by a fail-safe spring 
means 60. The idle speed control lever or throttle lever 28 
provides an attachment point for an idle speed actuator 
means 18. A throttle return spring means 40 provides normal 
throttle system return force and is attached the throttle body 
12 at one end and the throttle lever 28 at the other end. The 
throttle return spring means 40 has less force than the 
fail-safe spring means 60. The system allows the idle speed 
control actuator means 18 to position the throttle valve 
anywhere in the range from minimum idle air flow throttle 
valve set position, such as minimum fluid flow position 20 
to some predetermined throttle valve position that allows 
more air flow than the fail-safe position, such as maximum 
fluid flow position 22. In the event that the idle speed control 
actuator means 18 loses force, the fail-safe throttle position 
ing system 10 is intended to provide a predetermined throttle 
valve position greater than the minimum idle air flow set 
position, such as intermediate fluid flow position 26. The 
fail-safe throttle positioning system 10 functions properly 
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only if the vehicle throttle system is free to move over its 
entire operating range. 
The fail-safe throttle operating system 10 for an electri 

cally operated throttling device can include a throttle control 
lever 28 contacting the fail-safe position lever 50. The 
throttle control lever 28 provides an attachment point for the 
throttle control actuator means 18. The fail-safe position 
lever 50 contacts a fixed fail-safe stop 58 and the throttle 
control lever 28. The fail-safe lever 50 is held in place 
against the fixed fail-safe stop 58 by fail-safe spring means 
60. Throttle spring means 40 provides normal throttle sys 
tem return force and is attached to the throttle body 12 at one 
end and the throttle control lever 28 at the other end. The 
throttle return spring means 40 has less force than the 
fail-safe position spring means 60. The fail-safe throttle 
positioning system 10 according to the present invention 
allows the throttle control actuator means 18 to position the 
throttle valve 14 anywhere in the range from minimum idle 
air flow throttle valve set position, such as minimum fluid 
flow position 20, to a wide open throttle position, such as 
maximum fluid flow position 22. In the event that the throttle 
control actuator means 18 loses force, the fail-safe throttle 
positioning system 10 is intended to provide a predeter 
mined throttle valve position greater than the minimum idle 
air flow set position, such as intermediate fluid flow position 
26. 

In operation, when the actuator means 18 is in a 
de-energized state, or failure mode, the throttle spring 80 
urges the throttle lever 28 in a clockwise direction as 
illustrated in FIG. 2 toward engagement of the first surface 
32 of the throttle lever 28 with the first stop 34. Before 
reaching the minimum fluid flow position 20 where the first 
Surface 32 engages the first stop 34, the clockwise rotational 
urging of the throttle spring 80 is overcome by the counter 
clockwise urging of the fail-safe helical spring 68 to main 
tain the second surface 56 of the fail-safe lever 50 against the 
fail-safe stop 58 through contact of the first surface 52 of the 
fail-safe lever 50 with the longitudinally extending throttle 
tab 54 of the throttle lever 28. The de-energized state, or 
neutral position, of the actuator means 18 may be overcome 
by appropriate manipulation of the accelerator mechanism 
by the driver. If the actuator means 18 has not failed, 
manipulation of the accelerator mechanism by the driver 
will result in movement of the throttle lever 28 and con 
nected throttle valve 14 from the intermediate fluid flow, 
fail-safe position 26 toward the minimum fluid flow position 
20 if the engine is idling, or toward the maximum fluid flow 
position 22 if full engine power is desired. In the case of 
warm engine idle prior to actuator means failure, the throttle 
valve 14 would be moved into the minimum fluid flow 
position 20 with the first surface 32 of the throttle lever 28 
engaging the first stop 34. This may be accomplished in a 
“drive-by wire” configuration by energizing the reversible 
electric motor 42 to rotate the radially extending drive arm 
44 and connected drive pin 46 in a clockwise direction to 
engage within the elongated slot 48 of the throttle lever 28 
to overcome the counterclockwise rotational urging of the 
helical fail-safe spring 68. The fail-safe lever 50 is rotated 
clockwise in conjunction with the throttle lever 28 through 
contact of the first surface 52 with the longitudinally extend 
ing throttle tab 54 of the throttle lever 28 when moving in a 
clockwise direction from the intermediate fluid flow position 
26. In the case of increased engine power being required and 
prior to actuator means 18 failure, the throttle valve 28, as 
illustrated in FIG. 2, is driven by the actuator means 18 in 
a counterclockwise direction. If the throttle lever 28 is 
traveling in the counterclockwise direction from the mini 
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6 
mum fluid flow position 20 described above, once the 
second surface 56 of the fail-safe lever 50 engages the 
fail-safe stop 58, further counterclockwise rotation of the 
fail-safe lever 50 is prevented. However, since the fail-safe 
lever 50 is supported independent of rotation of the shaft 30, 
further rotation of the shaft 30 and connected throttle valve 
14 is permitted. In a “drive-by wire' configuration, the 
reversible electric motor 42 may be energized in a suitable 
manner to drive the radially extending drive arm 44 and 
connected drive pin 46 in the counterclockwise direction, as 
viewed in FIG. 2, and by engagement of the drive pin 46 
within the elongated slot 48 of the throttle lever 28 drive the 
throttle lever 28 in the counterclockwise direction from the 
intermediate fluid flow position 26 toward the maximum 
fluid flow position 22. If full engine power is required, the 
electric motor 42 may be energized sufficiently to drive the 
throttle lever 28 so that the second surface 36 of the throttle 
lever 28 engages the second stop 38 holding the throttle 
valve 14 in the maximum fluid flow position 22. If less than 
full power is required, the electric motor 42 may be ener 
gized sufficiently to hold the throttle valve 14 in an angular 
position less than the maximum fluid flow position 22. When 
the throttle valve 14 is in the minimum fluid flow position 
20, it typically is at an angle of approximately 7 with 
respect to the plane of the throttle valve 14 being perpen 
dicular to the longitudinal axis of the fluid passage 16. 
During a normal warm engine idle at approximately 500 
revolutions per minute, the throttle valve 14 would be at a 
position between 7° and 9° from perpendicular to the 
longitudinal axis of the fluid passage 16. The maximum fluid 
flow position 22 would correspond to the plane of the 
throttle valve being contiguous with the longitudinal axis of 
the fluid passage 16. The intermediate fluid flow position 26 
would correspond to the throttle valve 14 being at approxi 
mately 17 from perpendicular with respect to the longitu 
dinal axis of the fluid passage 16. It is believed that this 
angular position of the throttle valve 14 is sufficient to allow 
the engine to develop enough power to move the vehicle in 
order to transport the vehicle to a suitable repair center to fix 
the failed actuator means 18. 

In the event of actuator means 18 failure while the engine 
is idling and the throttle lever 28 is disposed having the first 
Surface 32 engaging the first stop 34, the fail-safe spring 
means 60 overcomes the throttle spring means 40 to move 
the throttle lever 28 through contact with the first surface 52 
of the fail-safe lever 50 and the longitudinally extending 
throttle tab 54. The fail-safe spring means 60 urging the 
throttle lever 28 to the intermediate fluid flow position 26. 
When the throttle lever 28 reaches the intermediate fluid 
flow position 26, the second surface 56 of the fail-safe lever 
50 reaches the fail-safe stop 58 preventing further counter 
clockwise rotation, as illustrated in FIG. 2, of the throttle 
lever 28 passed the fluid flow position 26. In the case of 
actuator means 18 failure while the throttle lever 28 is in the 
maximum fluid flow position 22, the throttle spring means 
40 will urge the throttle lever 28 in the clockwise direction, 
as illustrated in FIG. 2, until it reaches the intermediate fluid 
flow position 26. At the intermediate fluid flow position 26, 
the throttle spring means 40 lacks sufficient force to over 
come the counterclockwise urging of the fail-safe spring 
means 60 against the fail-safe lever 50 where the first surface 
52 of the fail-safe /lever 50 prevents further clockwise 
rotation of the throttle lever 28 by engagement with longi 
tudinally extending throttle tab 54. 

While the invention has been described in connection 
with what is presently considered to be the most practical 
and preferred embodiment, it is to be understood that the 



US RE40,350 E 
7 

invention is not to be limited to the disclosed embodiments 
but, on the contrary, is intended to cover various modifica 
tions and equivalent arrangements included within the spirit 
and scope of the appended claims, which scope is to be 
accorded the broadest interpretation so as to encompass all 
Such modifications and equivalent structures as is permitted 
under the law. 
What is claimed is: 
1. A fail safe throttle positioning device for an engine 

induction system comprising: 
a throttle body having a fluid passage passing there 

through; 
a movable throttle valve for controlling at least idle speed, 

said throttle valve mounted for movement with respect 
to said throttle body and disposed in said fluid passage 
for controlling fluid flow in response to movement of 
said throttle valve; 

actuator means connected to said throttle valve for oper 
ably moving said throttle valve between a minimum 
fluid flow position and a maximum fluid flow position; 
and 

fail safe means for urging said throttle valve toward an 
intermediate position between said minimum and 
maximum fluid flow positions to prevent inoperability 
of said engine during actuator means failure. 

2. The device of claim 1 wherein said actuator means 
further comprises: 

a rotatable shaft supporting said throttle valve within said 
fluid passage for rotational movement; 

a throttle lever connected to said shaft for rotation 
therewith, said throttle lever having a first surface 
engageable with a first stop defining a minimum fluid 
flow position and a second Surface engageable with a 
second stop defining a maximum fluid flow position; 
and 

throttle spring means for normally urging said throttle 
lever toward said minimum fluid flow position. 

3. The device of claim 2 wherein said fail safe means 
further comprises: 

a fail safe lever mounted on said shaft for rotation 
independent of said shaft, said fail safe lever having a 
first surface engageable with said throttle lever and a 
second Surface engageable with a fail safe stop; and 

fail safe spring means for urging said fail safe lever 
toward said fail safe stop such that said throttle lever is 
held in said intermediate position until driven by said 
actuator means toward one of said minimum and maxi 
mum fluid flow positions. 

4. The device of claim 3 further comprising: 
a spacer sleeve mounted on said shaft external of said 

throttle body; 
said fail safe spring means including a helical spring 

extending longitudinally over said spacer sleeve and 
having a first end connected to said throttle body and a 
second end connected to said fail safe lever, 

spring bushings disposed at longitudinal ends of said fail 
safe spring and overlaying longitudinally at least a 
portion of said fail safe spring; and 

said throttle spring means including a helical spring 
extending longitudinally over said spring bushings and 
having a first end connected to said throttle body and a 
second end connected to said throttle lever 

5. The device of claim 1 wherein said actuator means 
further comprises: 

mechanically operated actuator means connected to said 
throttle lever and responsive to driver input. 
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6. The device of claim 1 wherein said actuator means 

further comprises: 
electrically operated actuator means connected to said 

throttle lever and responsive to driver input. 
7. A fail safe throttle positioning device for an engine 

induction system comprising: 
a throttle body having an elongated fluid passage extend 

ing therethrough with a longitudinal axis; 
an elongated shaft having a rotational axis generally 

perpendicular to said longitudinal axis of said fluid 
passage. 

a throttle valve mounted on said shaft for rotational 
movement therewith and disposed within said fluid 
passage for controlling an amount of fluid flow through 
said fluid passage in response to rotational movement 
of said shaft; 

a throttle lever connected to said shaft for rotation 
therewith, said throttle lever having a first surface 
engageable with a first stop defining a minimum fluid 
flow position and a second Surface engageable with a 
second stop defining a maximum fluid flow position; 

throttle spring means for normally urging said throttle 
lever toward said minimum fluid flow position; 

actuator means connected to said throttle lever for oper 
ably moving said throttle lever against said urging of 
said throttle spring means toward said maximum fluid 
flow position; and 

fail safe means for urging said throttle lever toward an 
intermediate position between said minimum and 
maximum fluid flow positions to prevent inoperability 
of said engine during failure of said actuator means. 

8. The device of claim 7 wherein said fail safe means 
further comprises: 

a fail safe lever rotatably mounted on said shaft, said fail 
safe lever having a first Surface engageable with said 
throttle lever and a second Surface engageable with a 
fail safe stop; and 

fail safe spring means for urging said fail safe lever 
toward said fail safe stop such that said throttle lever is 
held in said intermediate position until driven by said 
actuator means toward one of said minimum and maxi 
mum fluid flow positions. 

9. The device of claim 8 further comprising: 
a spacer sleeve mounted on said shaft external of said 

throttle body; 
said fail safe spring means including a helical spring 

extending longitudinally over said spacer sleeve and 
having a first end connected to said throttle body and a 
second end connected to said fail safe lever, 

spring bushings disposed at longitudinal ends of said fail 
safe spring and overlaying longitudinally at least a 
portion of said fail safe spring; and 

said throttle spring means including a helical spring 
extending longitudinally over said spring bushings and 
having a first end connected to said throttle body and a 
second end connected to said throttle lever. 

10. The device of claim 7 wherein said actuator means 
further comprises: 

mechanically operated actuator means connected to said 
throttle lever and responsive to driver input. 

11. The device of claim 7 wherein said actuator means 
further comprises: 

electrically operated actuator means connected to said 
throttle lever and responsive to driver input. 
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12. A fail safe throttle positioning device for an engine 
induction system comprising: 

a throttle body defining a fluid passage; 
throttle valve means for controlling at least idle speed, 

said throttle valve means mounted for movement 
within said fluid passage to control fluid flow through 
said fluid passage by movement of said throttle valve 
means, 

actuator means, connected to said throttle valve means, 
for moving said throttle valve means between a mini 
mum fluid flow position and a maximum fluid flow 
position in response to input signals; 

fail safe means for urging said throttle valve means 
toward an intermediate position between said minimum 
and maximum fluid flow positions to prevent inoper 
ability of said engine during failure of said actuator 
means, said fail safe means including coaxial, 
counteracting, first and second helical spring means, 
said first helical spring means for urging said throttle 
valve means toward said minimum fluid flow position 
and said second helical spring means for urging said 
throttle valve means toward an intermediate position 
between said minimum and maximum fluid flow 
positions, said second helical spring means applying 
greater force to said throttle valve means than said first 
helical spring means. 

13. The device of claim 12 wherein said fail safe means 
further comprises: 

a fail safe lever connected to said throttle valve means, 
said fail safe lever having a first Surface engageable 
with said throttle valve means and a second Surface 
engageable with a fail safe stop; and 

said second helical spring means for urging said fail safe 
lever toward said fail safe stop such that said throttle 
valve means is held in said intermediate position until 
driven by said actuator means toward one of said 
minimum and maximum fluid flow positions. 

14. The device of claim 12 further comprising: 
said throttle valve means including a rotatable shaft; 
a spacer sleeve mounted on said shaft external of said 

throttle body; 
said second helical spring means including a fail safe 

helical spring extending longitudinally over said spacer 
sleeve and having a first end connected to said throttle 
body and a second end connected to said fail safe 
means, 

spring bushings disposed at longitudinal ends of said fail 
safe helical spring and overlaying longitudinally at 
least a portion of said fail safe helical spring; and 

said throttle valve means including a throttle return helical 
spring extending longitudinally over said spring bush 
ings and having a first end connected to said throttle 
body and a second end connected to said throttle valve 
CaS. 

15. The device of claim 12 wherein said actuator means 
further comprises: 

mechanically operated actuator means connected to said 
throttle lever and responsive to driver input. 

16. The device of claim 12 wherein said actuator means 
further comprises: 

electrically operated actuator means connected to said 
throttle lever and responsive to driver input. 

17. A fail safe throttle positioning device for an engine 
induction system comprising: 

a throttle body having a fluid passage extending through 
said throttle body, 
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10 
a shaft extending across said fluid passage, 
a throttle valve mounted on said shaft for rotation and 

movement therewith and disposed within said fluid 
passage for controlling an amount of fluid flow through 
said fluid passage in response to rotational movement 
of said shaft, 

a throttle lever connected to said shaft for rotation 
therewith, said throttle lever having a first surface 
engagable with a first stop defining a minimum fluid 
flow position and a second surface engagable with a 
second stop for defining a maximum fluid flow position, 

a throttle spring for urging said throttle lever toward said 
minimum fluid flow position, 

an actuator connected to said throttle lever for operably 
moving said throttle lever against said urging of said 
throttle spring toward said maximum fluid flow posi 
tion, and 

a fail safe spring for urging said throttle lever toward an 
intermediate position between said minimum and maxi 
mum fluid flow positions to prevent inoperability of said 
engine during failure of said actuator: 

18. The device of claim 17 wherein said actuator further 
comprises an electrically operated actuator connected to 
said throttle lever. 

19. The device of claim 17 wherein said actuator further 
comprises a mechanically operated actuator connected to 
said throttle lever. 

20. The device of claim 17 wherein said fail safe spring 
and said throttle spring are nested substantially within each 
Other. 

21. The device of claim 17 wherein said fail safe spring 
and said throttle spring are nested at least partially within 
each other: 

22. The device of claim 17 wherein said fail safe spring 
and said throttle spring are axially juxtaposed to each other: 

23. The device of claim 17 further comprising a fail safe 
lever rotatably mounted on said shaft to rotate indepen 
dently of said Shafi, wherein said fail safe lever is positioned 
between said fail safe spring and said throttle lever so that 
said fail safe lever urges said throttle lever toward said 
intermediate position. 

24. The device of claim 17 further comprising: 
a fail safe lever rotatably mounted on said shaft, said fail 

safe lever having a first surface engageable with said 
throttle lever and a second surface engageable with a 
fail safe stop, and 

wherein said fail safe spring is operably engaged to said 
fail safe lever and urges said fail safe lever toward said 
throttle lever such that said throttle lever is held in said 
intermediate position until driven by said actuator 
toward One of said minimum and maximum fluid flow 
positions. 

25. The device of claim 24 wherein said throttle lever and 
said fail safe lever are axially juxtaposed. 

26. A fail safe throttle positioning device for an engine 
induction system comprising: 

a throttle body defining a fluid passage, 
a throttle valve mounted for movement within said fluid 

passage to control fluid flow through said fluid passage 
by movement of said throttle valve, 

an actuator connected to said throttle valve for moving 
said throttle valve between a minimum fluid flow posi 
tion and a maximum fluid flow position in response to 
input signals, 

a fail safe arrangement for urging said throttle valve 
toward an intermediate position between said minimum 
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and maximum fluid flow positions to prevent inoper- safe lever is positioned between said second spring and said 
ability of said engine during failure of said actuator, throttle lever so that said fail safe lever urges said throttle 
said fail safe arrangement including coaxial, first and lever toward said intermediate position. 
second helical springs, said first helical spring for 30. The device of claim 26 further comprising: 
urging said throttle valve toward said minimum fluid 5 a fail safe lever rotatably mounted on said shaft, said fail 
flow position and said second helical spring for urging safe lever having a first surface engageable with a 
said throttle valve toward an intermediate position throttle lever operably connected to said throttle valve 
between said minimum and maximum fluid flow and said actuator and a second surface engageable 
positions, said second helical spring applying greater with a fail safe stop, and 
force to said throttle valve than said first helical spring. 10 wherein said second spring is operably engaged to said 

27. The device of claim 26 wherein said actuator further fail safe lever and urges said fail safe lever toward said 
comprises an electrically operated actuator operably con- fail safe stop such that said throttle lever is held in said 
nected to said throttle lever: intermediate position until driven by said actuator 

28. The device of claim 26 wherein said actuator further toward One of said minimum and maximum fluid flow 
comprises a mechanically operated actuator connected to 15 positions. 
said throttle lever. 31. The device of claim 30 wherein said throttle lever and 

29. The device of claim 26 wherein said fail safe arrange- said fail safe lever are axially juxtaposed. 
ment further comprises a fail safe lever mounted on said 
shaft to rotate independently of said Shafi, wherein said fail k . . . . 


