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This invention relates to an automatic means
for controlling the speed of an internal combus-
tion engine. Devices for automatically con-
trolling the speed .of an internal combustion en-
gine commonly take either of two forms. One
form, known as a speed governor, operates to
limit engine speed to a predetermined maximum,
permitting unrestricted variation of engine
speed below that maximum. The other form .of
governing mechanism, commonly called a load
governor, operates to maintain the associated
engine in operation at a substantially constant
speed irrespective of variations in the load to
which the engine is subjected.

It is the object of this invention to provide for
an internal combustion engine an -automatic
control capable of functioning alternatively as a
speed governor or as. a load governor. Another
object of my invention is to adapt a single
speed-responsive mechanism for operation as. a
speed - governor, to impose a maximum-speed
limitation on speed  variations effected - under
manual control, or as a load governor, to con-
trol the supply of fuel to the engine co-ordi-
nately with the load on the engine, whereby the
engine may be caused to operate at a substan-
tially constant speed even though :the load to
which it is subjected may.vary.

In carrying out my invention, I employ man-
ually operable means, such as an accelerator
pedal, and speed-responsive means each adapted
to control . the throttling of the engine and
thereby to control engine speed. I also provide
mechanism . for rendering the manually oper-

able means inoperative to. control engine throt- :

tling. The speed-responsive means is adjust-
able to vary the engine speed it maintains when
the manually operable means is rendered inoper-
ative and also to vary.the. extent. of throttle-
opening attainable . by . the : manually operabls
means when the latter is operative. . Preferably,
the engine-throttle is. biased. toward open posi-
tion and two independently operable means are
provided for limiting the extent. to which the
throttle opens. One - of the throttle-limiting
means is. operatively. connected to mechanism
responsive to engine-speed,.while the. other is
connected to an accelerator pedal.or other man-
ually _operable speed. controlling member. The
control mechanism further includes a device by
which the second throttle-limiting means just
referred to may be rendered inoperative to limit
throttle-opening.

The. accompanying drawing. illustrates my in-
vention:;
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Fig. 1 is -an isometric, somewhat diagram-
matic, view of the complete- mechanism showing
the condition existing when the accelerator
pedal is operative to move the throttle; and Fig.
2 is o fragmental view similar to Fig. 1, but on a
larger scale, showing the condition existing
when the accelerator pedal has been rendered
inoperative to control the throtile.

In the mechanism illustrated in the drawing,
it is contemplated that an explosive mixture
will be supplied to the engine of the vehicle
through a conduit 18 under the control of a
throttle {i. - The throttle I{ is mounted on a
rock shaft {2 and is biased toward open position,
or in a clockwise direction in the drawing, ky a
spring 3. Fixed upon the rock shaft 12 is a col-
lar i5 having on its opposite ends abubtments 15
and IT presented in a clockwiss direction. Ro-
tatably mounted at one side of the collar {§ and
co-axial with the shaft 12 is a swinging element
29 provided with an abutment 2! engageable
with the abutment. §6. On the opposite side of
the collar {5 is a second swinging element 22
also co-axial with and rotatable relatively to
the shaft 12 and provided with an abutment 23
engageable with the abutment {7 on the coilar
{5. In such an arrangement, the spring 13 will
open the throttie {1 to the extent determined by
that one of the swinging elements 25 and 22
whose abutment is first engaged by the co-oper-
ating abutment (18 or {7) on the collar {&.
Either swinging element can close the throtile,
but neither can open it beyond the. throtile-
position which the other swinging elerent wouls’
provide. Each swinging element may be swing-
able in a clockwise direction to a po.itien in
which its abutment will not interfere with com-
plete opening movement of the throttle under
control of the other element.

As will be brought out in greater detail here-
inafter, one of the swinging eclements, here
shown as the element 28, is connected to adjust-
able governor mechanism responsive to engine
speed, while the other is connected to .a man-
ually operable member such as the accelerator
pedal 25. When the throttle is to be automati-
cally controlled by the governor alone, the ele-
ment 22 is taken out of control by the accelera~
tor pedal and moved, or permitted to move, to
its. clockwise limit of movement by mechanism
hereinafter described, so that the position of the
throttle will thereafter be determined solely by
the governor, and. the speed of the engine will

__therefore be determined by the setting of the
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governor. When it is desired to regulate the
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engine-speed manually, the element 22 is re-
stored to control by the accelerator pedal.
Thereafter, the element 22 can be swung
throughout its entire range of movemeni by
operation of the accelerator pedal. In this con-
dition, the governor will operate to limit the
maximum engine-speed attainable by operation
of the accelerator pedal; for the element 28 re-
mains connected te the governor, and its abut-
ment 21 wili limit throttie-opening movement
of the collar t§ and shaft 12.

The speed~responsive governor mechanism
employed to control the position of the element
25 may take any desired form. 'That shown in
the drawing comuprises a shaft 38 operatively
connected to the engine so as to rotate at a
speed proportvionate to engine speed. Slidable
upon the shaft 23, but roftatable therewith, is
2 sleeve 21 which projects through a collar 32
fixed both axially and rotatively relative to the
shaft 83, ILink mechanism including governor
weights 33 interconnect the collar 32 with the
sieeve 3i in such a way that as the weights 33
fly outwardly under the influence of centrifugal
force the slesve 31 will be moved rearwardly
along the shaft &8, Beyond the collar 32, the
sleeve &1 is provided with a fiange or head 34
engaging one member of an anti-fricticn thrust
bearing §§ the other member of which is en-
gaged by an arm 38 fixed to and projecting lat-
erally from a vertical shaft 37. Also fixed on
the shait 37 is a bell crank 38 one arm 3§ of
which is operably connected through a link 48
with an arm 41 projecting from the element 23
previously decribed. The other arm 42 of the
bell crank 38 is connected to a tension soring 43
so arranged as to force the arm 3§ on the shaft
37 against the thrust member 35 and thus op-
pose movement of the sleeve 8f uander the in-
fluence of centrifugal force acting on the weights
33. .

The arrangement of the parts just described
is such thai any increase in engine speed tends
to swing the element 28 in a counter-clockwise
direction in opposition to the force exerted by
the spring €8. The position of the element 20
for any given engine speed may be controlled
by regulating the tension of the spring 3. For
this purpose, the spring £3 is connected to g link
£5, and the link 48 is in turn pivotally connscted,
as by a bolt or pin 48, with s plate 47 mounted
for swinging movement on a fixed pivot pin 48,
To control the position of the plate 41, and thus
to vary the tension in the spring 42, the plate
is counnected through any suitable mechanism
with a swinging control lever 58, conveniently
positicned s as to be readily accessible for op-
eration by the driver of the vehicle. Associated
with the control lever B is g friction brake (not
shown) or other mechanism for retaining the
lever fixed in any position of adjustment against
the force exerbted by the spring £3.

The governor mechanism opserates alterna-
tively either as an ordinary speed governor to
provide a maximum engine spsed or zs a load
governor to maintain the engine at a substan-
tialiy constant speed, depending upon whether
or nnct the element 22 is under control by the ac-
elerator pedal 28, Thus, if the element 22 is
ontrolled by the accelerator pedal, it can
in g counter-clockwise direction to
close the throtile {1 completely, or it can be
meved in g clockwise direction to permit the

tie to open to any extent up to the maxi-
» permitéed by the position of the governor-
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controlled element 28, If the element 22 is taken
cut of control by the accelerator pedal, the abut-
inents {5 and 2i, on the coliar {5 and element
28 respectively, remain always in engagement
with each other, and the throttle is under the
sole control of the governor, which therefore op-
erates to maintain the engine at o substantially
constant speed determined by the setting of the
centrol lever §8.

The means preferably employed for control-
ling the swinging element 22 includes a spring
capable of biasing the element 22 in a counter-
clockwise (throttle-closing) direction and mech-
anism including a lost-motion connection for in-
terconnecting the element 22 with the accelera-
tor pedal whereby the latter may be employed
to swing the slement 22 in a clockwise direction
against the force of the spring. A manually op-
erated device is provided for relieving spring-
pressure on the element 22 and/or for swinging
such element to the limit of its movement in a
clockwise direction where it will not interfere
with complete control of the element 28 (and
the throttle) by the governor. )

To accomplish the purposes just noted, the
element 22 Is provided with a rigid arm 82 op-
eratively connected to a tension spring 52 which
biases the element 2% in a counter-clockwise di-
rection. The opposite end of the spring 53 is
operatively connected to the lower end of a lever
54 pivotally supported at 55 from any convenient
stationary support and swingable about its pivot
to increase or reilieve the force which the spring
83 exerts on the element 28. The lever 54 is
conveniently biased in one direction, here shown
as counter-clockwise, by & spring %4’ and is ar-
ranged to be moved in the opposite direction by
a cable B connected to a manually operated
centrol lever 31. To rebtain the lever 54 in the
position shown in Fig. 1 against the force exerted
upon it by the spring 54’ the control lever §7
may be mounted on a pivot 58 so positioned that
as the lever 4 approaches the position of Fig, 1
the cable 5¢ will cross the axis of the pivot 58,
whereby tension in the cable will thereafter
hold the lever 57 against a suitably positioned
stop pin 58,

In the position of the lever 54 shown in Fig. 1,
which is the position occupied when the throttle
{4 is to be controlled by the pedal 25, the spring 53
exerts on the element 22 a torque great enough to
cvercome the torque of the spring (3, thereby
tending to close the throttle {f. When it is de-
sired to operate the engine under sole control
by the governor, the lever 57 is released and the
spring 54’ swings the lever 54 in a counter-clock-
wise direction to the limit of movement permitted
by the lever §7, or to the position shown in Fig. 2,
and thus relieves tension in the spring 53. The
extent to which counter-clockwise movement oz
the lever 54 relieves tension in the spring 53 may

r may not be great enough to prevent the spring
§3 from effectively opposing the spring {3.

If in the position of Fig. 2 the spring 52 is
capable of overcoming the spring 13, and desir-
ably in any event, I provide means for positively
moving the element 22 to the clockwise limit of
its movement whenever the engine speed is to bz
controlied by the governor. To this end, the
arm $2 and the lower end of the lever 54 may be
interconnected by an extensible link comprising
inner and outer telescoping parts 88 and 64 and
an abutment collar §2 which is fixed on the inner
vart 63 and engages the end of the outer part 6!
to limit the minimum effective length of the link.
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. In counter-clockwise: movement: of: the lever-54 to
the: position of Fig.-2, the collar 62 engages-the
outer telescoping link-part 61 and -positively
forces the element 22 inr a.clockwise direction into
a position such :-that its -abutment -23 will not
interfere with throttle-opening movement of:the
collar 15 under control by the governor-actuated
element - 26.

In the condition illustrated:in Fig. 1, the-ele-

ment 22, if moved in a clockwise direction against :

the force-exerted on it by the spring ‘53, would
permit throttle-opening movement of -the collar
{5 and throttle-shaft 12 under the influence: of
the spring #3. Such clockwise movement of-the
element 22 may be effected under the- control- of
the accelerator pedal 25 by the mechanism now
to be described.

The accelerator pedal 25 is  operatively con-
nected by any convenient means 65 -with an-arm
67 rigid with a rock shaft 68. The latter is pro-
vided with a second rigid arm 69 connected
through a lost-motion connection with the arm
52 on the element 22. Conveniently, this con-
nection is effected by a pair of pivotally inter-

connected links 78 and 71, the former of which is =

pivoted to an eccentric point on the arm 69 and
the latter of which is pivoted to the arm 52. The
lost-motion in this connection is provided hy rela-
tive movement of the link 780 and arm-69, such
lost-motion being limited by an abutment 75 pro-
vided on the arm 69 in position to engage the link
70 and limit its clockwise movement under the
influence of the spring 53.

When the lever 54 is in the position shown in
Fig. 1, the spring 53 acts to hold the link 10 at
all times against the abutment 75 so that such
link acts as an extension of the arm 69 connected
to the arm 52 of the element 22 by the link 7§.
In consequence, the position of the element 22,
and hence the position of the throttle, will be
controlled by the shaft 68. However, because
of the lost-motion between the arm 69 and link
70, the element 22 can at any time be moved to the
clockwise limit of its movement by the arm 54
and link 68—861 without affecting the shaft 68.

If desired, a spring 73 may be employed to
urge the shaft 68 in a clockwise direction and the
accelerator pedal 25 upwardly. ‘

The particular speed-confrolling mechanism
illustrated in the drawing has associated with it
a device for co-ordinating the possible adjustments
of the speed-responsive mechanism with the set-
ting of a change-speed transmission mechanism
embodied in an automotive vehicle. Such =2
change-speed transmission mechanism may em-
body a set of shift rods 80, 81, and 82 operatively
connected in known manner with sliding gears
of the transmission.  Each of such shift rods is
provided with a notch 83 for the reception of the
outer end of an arm 84 fixed to an axially slidable
rock-shaft 85. For the purpose of moving the
shaft 85, there is also fixed to it an arm 86 adapted
for connection to the conventional gear-shift
lever (not shown) by which the shaft 85 can be
moved axially of itself to bring the arm 84 into
operative association with any of the shift rods
and then rocked to move such shift rod in either
direction.

The means shown for co-ordinating the speed-
responsive mechanism with the setting of the
transmission comprises a sliding plate 99 having
a slot 91 which can, by movement of the plate 96,
be positioned either in alignment with or out of
alignment with the shaft 85, the plate 80 being
so positioned with respect to the rock shaft 85

45

6t}

<

[

80

70

75

that when the slot81 is.out of alignment-with the
shaft the latter cannot be moved into the dotted-
line position shown to bring the arm 84 into asso-~
ciation with the shift rod 82 which operates:the
transmission to provide relatively low-speed gear
ratios. ‘The plate 90 is connected, as through the
Bowden wire 92, with the pivoted plate 471 of the
governor-control -mechanism, the 'arrangement
being such that the slot 91 will:be:brought.into
alignment- with the shaft 85 only when the gov-
ernor-controlling mechanism is -set to :insure
relatively ‘low engine-speeds.

Themeans just-described for co-ordinating the
adjustment of the speed-responsive mechanism

; with the change-speed mechanism operates to

prevent the transmission from being adjusted: to
provide: a.low-speed gear ratio when the speed-
responsive mechanism is adjusted to permit high
engine-speeds, and also to prevent the speed-
responsive mechanism : from - being adjusted “to
provide high engine-speeds when the transinission
is set to provide tow-speed gear:ratios. .The inter-
lock or - co-ordinating mechanism is  described
herein ‘merely for the sake of .completeness, as
it forms no part of the present invention:and
is more: fully set forth and described in my co~
pending .application 'Serial No. 514,743, filed
December 18, /1943, (now TU. 8. Patent -No.
2,443,084, granted June 8, 1948) of which prior
application the present one is a- division.

In the operation of a vehicle embodying:my
invention the engine speed can be controlled as
desired either by the accelerator pedal 28 or by
the governor-control lever 58. If control by the
accelerator pedal is desired, the lever 57 is put
in the full-line position of Fig. 1, thus placing
the lever 54 and the parts associated with it in
the condition shown in Fig. 1 and rendering the
throttle subject to control by the accelerator pedal
as above set forth. If confrol of engine speed
through the governor mechanism is desired, the
control lever 57 is put in the dotted-line position
of Fig. 1, thus placing the lever 54 in the position
shown in Fig. 2. 'Thereafter, the throttle will be
under control by the governor mechanism alone,
and engine speed can be varied as desired by mov-
ing the governor-control lever 50 in a clockwise
direction to increase engine speed and in the
opposite direction to reduce it.

Ordinarily, control of engine speed through the
governor mechanism will be employed only when
the vehicle is to operate for an appreciable in~-
terval at substantially constant speed. Because
of the nature of the governor mechanism, the
response of the engine to changes in adjustment
of the governocr-control lever B8 are necessarily
somewhat sluggish. For that reason, as well as
because frequent speed changes are more easily
effected by the foot-operated pedal 25 than by
the hand-operated lever 58, the operator will
usually prefer pedal control when driving along
a highway or in other situations where speed-
changes are more or less frequent. On the other
hand, where a substantially constant vehicle
speed is desired, the throttle can be placed under
control by the governor and the lever 58 set to
maintain that speed, thus leaving the operator
free to devote his attention to other matters.

While I have illustrated and described my in-
vention as embodied in association with an en-
gine the speed of which is confrolled by regulat-
ing the rate of mixture-supply, my invention is
not limited to engines and speed-controlling de-
vices of that particular type. If is therefore to
be noted that with obvious modifications the in-
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veiition can be adapted to inteérnal combustion
engines of types other than that in which engine
speed is controlied by a throttle in a mixture-
supply conduit.

I claim as my invention:

1. In combination with an internal combustion
engine having a throttle, means biasing said
throttle toward open position, a pair of elements
associated with said throttle and independently
movable to limit the extent to which said means
opens the throttle, speed-governing mechanism
responsive to engine-speed and operatively con-
nected to the first of said elements, said govern-
ing means including a control member adjust-
able to vary the position of said first element for
any given engine speed, means biasing the sec-
ond of said elements in a direction to close said
throttle and effective to overcome the throttle-
opening effort of said first-named biasing means,
a manually operable member operatively con-
nected to the second of said elements through a
lost-motion connection and operable to move
said second element in a throttle-opening direc-
tion against the effort exerted by said last named
biasing means, and mechanism for relieving the
throttle-closing effert exerted on said second ele-
ment by said last named biasing means.

2. In combination with an internal combustion
engine having a throttle, means biasing said
throttle toward open position, a pair of elements
associated with said throttle and independently
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8.
movable to limit the extent to which said méans
opens the throttle, speed-governing mechanism
responsive to engine-speed and operatively con-
nected to the first of said elements, said governing
means including a control member adjustable
to vary the position of said first element for any
given engine speed, means biasing the second
of said elements in a direction to close said
throttle and effective to overcome the throttle-
opening efiort of said first named biasing means,
a manually operable member operatively con-
nected to the second of said elements through a
lost-motion connection and operable to move said
second element in a throttle-opening direction
against the effort exerted by said last named
biasing means, and mechanism operable inde-
pendently of said control member for relieving
the throttle-closing effort exerted on said second
element by said last named biasing means.

JOHN W. RHODES.
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