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1

‘This invention relates to means for automati-
cally regulating the speed of an internal com-
bustion engine in a manner co-ordinated with the
load imposed on the engine, and more particular-
ly to means for preventing the engine from being
operated at high speeds when under light load.

In certain situations, as in the case of an auto-
motive road grader, an internal combustion en-
gine will be associated with a change-speed trans-
mission mechanism capable of providing gear-

ratics so low that under some circumstances the.

load on the engine will be extremely light. For
example, the operator of an automotive road
grader, upon the completion of a cut involving
low-gear operation of the vehicle, may desire to
increase the speed of the machine and may elect
to do so merely by increasing the speed of the
engine without changing the setting of the trans-
mission from low gear. With the grader freed
from earth reaction against the blade and with
the transmission still in low gear, the load on the
engine will be very light.

Operation of an internal combustion engine at
high speeds and under light load is detrimental
to the engine, as it frequently results in undesir-
ably high stresses and rapid wear, Nevertheless,
operators are often prone to operate an engine at
high speed when the associated transmission is in
low gear rather than to take the trouble of re-
adjusting the transmission to provide a higher
gear-ratio and thus increase the load on the en-
gine.

It is the object of this invention to prevent ex-
cessively high-speed operation of an engine as-
sociated with a change-speed transmission mech-
anism when that mechanism is set to provide a
relatively low gear-ratio. Another object of the
invention is to provide for an internal combus-
tion engine speed-regulating means which can
operate either automatically, to maintain the en-
gine at any desired speed under varying load, or
under manual control. A further object of the
invention is to so restrict manual control of the
engine that engine speed is prevented from at-
taining any value greater than a predetermined
maximum,

In carrying cut my invention, I emplcy man-
ually operable means, such as an accelerator
pedal, and speed-responsive means each adapted
to control the throttling of the engine and there-
by to control engine speed. I also provide mech-
anism for rendering the manually operable means
inoperative to control engine throftling. The
speed-responsive means is adjustable to vary the
engine speed it maintains when the manually
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operable means is rendered inoperative and also
to vary the extent of throttle-opening attainable
by the manually operable means when the latter
is operative. Associated with a change-speed
transmission mechanism driven by the engine I
provide a means which is jointly controliable with
the aforesaid speed-responsive means and which
operates to prevent the transmission mechanism
from being set to provide one of its low gear
ratios when the speed-responsive means is ad-
justed to provide an engine-speed greater than
a predetermined value and glso to prevent the
speed-responsive means from being adjusted to
provide an engine-speed greater than such pre-
determined value when the transmission is set
to provide one of its low gear ratios.

The accompanying drawings illustrate my in-
vention: Fig, 1 is an isometric, somewhat dia-
grammatic, view of the complete mechanism
showing the condition existing when the acceler-
ator pedal is operative to move the throttle; Fig.
2 is a fragmental view similar to Fig. 1, but on a
larger scale, showing the condition existing when
the accelerator pedal has been rendered inoper-
ative to control the throttle; and Figs. 3 to 5 are
fragmental views similar to Fig. 1 but showing
modified constructions.

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 §0 under the control of a throttle il.
The throttle 11 is mounted on a rock shaft 12 and
is biased toward open position, or in a clockwise
direction in the drawing, by a spring i3. Fixed
upon the rock shaft 12 is a collar {5 having on
its opposite ends abutments {6 and {7 presented
in a clockwise direction. Rotatably mounted at
one side of the collar 15 and co-axial with the
shaft 12 is a swinging element 20 provided with
an abutment 2{ engageable with the abutment
18. On the opposite side of the collar I5 is a sec-
ond swinging element 22 also co-axial with and
rotatable relatively to the shaft 12 and provided
with an abutment 23 engageable with the abut-
ment i1 on the collar 15, In such an arrange-
ment, the spring 13 will open the throttle {{ to
the extent determined by that one of the swing-
ing elements 20 and 22 whose abutment is first
engaged by the co-operating abutment (16 or 1T)
on the collar 15. Either swinging element can
close the throttle, but neither can open it beyond
the throttle-pesition which the other swinging
element would provide. Each swinging element
may be swingable in a clockwise direction to g
position in which its abutment will not interfere
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with complete opening movement of the throttle
under contro] of the other element,

As will be brought out in greater detail here-
inafter, cne of the swinging elements, here shown
as the element 20, is connected to.adjustable gov-
ernor mechanism responsive to engine speed,
while the other is connected to a manually oper-
able member such as the accelerator pedal 25.
When the throttle is to be automatically con-
trolled by the governor alone, the element 22 is
taken out of control by the accelerator pedal and
moved, or permitted to move, to its clockwise limit
of movement by mechanism hereinafter de-
scribed, so that the position of the throttle will
thereafter be determined solely by the governor,
and the speed of the engine will therefore be de-
termined by the setting of the governor. When
it is desired to regulate the engine-speed man-
ually, the element 22 is restored to control by the
accelerator pedal. Thereafter, the element 22 can
be swung throughout its entire range of movement
by operation of the accelerator pedal. In this
condition, the governor will operate to limit the
maximum engine-speed attainable by:operation
of the accelerator pedal; for the element 20 re-
mains connected to the governor, and its abut-
ment 21 will limit throttle-opening movement of
the collar i5 and shaft 12.

The speed-responsive governor mechanism em-
ployed to control the position of the element 20
may take any desired form. That shown in the
drawing comprises a shaft 38 operatively con-
nected to the engine so as to rotate at a speed pro-
portionate to engine speed. Slidable upon the

shaft 30, but rotatable therewith, is a sleeve 31

which projects through a collar 32 fixed both
axially and rotatively. relative to the shaft 30.
Link mechanism including governor weights 33
interconnect the collar 32 with the sleeve 31 in
stich a way that as the weights 33 fly outwardly
under the influence of centrifugal force the sleeve
31 will be moved rearwardly along the shaft: 30.
Beyond. the collar 32, the sleeve 31 is provided
with a flange or head 34 engaging one member of
an anti-friction thrust bearing 35 the other mem-
ber of which is engaged by an arm 36 fixed {o and
projecting laterally from a- vertical shaff 317.
Also fixed on the shaft 37 is a bell crank 38 one
arm 39 of which is operably connected through a
link 40. with an arm 41 projecting frem the ele-
ment 20 previously described. The other arm 42
of the bell crank 38 is connected to- a tension
spring 43 so arranged as to force the arm 36 on
the shaft 31 against the thrust member 3% and
thus oppose movement of the sleeve 3§ under the
influence of centrifugal force acting- on the
weights 33. :

The arrangement of the parts just described is
such that any increase in engine speed tends te
swing the element 20 in a counter-clockwise direc-
tion in opposition to the force exerted by the
spring 43. The position of the element 20'for any
given engine speed may be controlied by regulat-
ing the tension of-the spring 43. For this purpese,
the spring 43 is connected to a link 45, and the
link 45 is in turn pivotally connected, as by a bolt
or pin 46, with a plate 41 mounted for swinging
movement on a fixed pivot pin 48. To control the

position of the plate 47, and thus to vary the ten~

sion in the spring 43, the plate is connected
through any suitable mechanism with a swinging
control lever 50, conveniently positioned so as to
be readily accessible for operation: by the driver
of the vehicle. Associated with the control lever
50 is a friction krake (not shown) or other mech-
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anism for retaining the lever fixed in any position
of adjustment against the force exerted by the
spring 43.

The governor mechanism operates alternatively
either as an ordinary speed governor to provide a
maximum engine speed or as a load governor to
maintain the engine at a substantially constant
speed, depending upon ‘whether or not the ele-
ment 22-is under control by the accelerator pedal
25. Thus, if the element 22 is being controlled
by the accelerator pedal, it can be moved in a
counter-clockwise direction to close the throttle
11 completely, or it can be moved in a clockwise
direction to permit the throttle to open to any
extent up to the maximum permitted by the posi-
tion of the governor-controlled element 20. If
the element 22 is taken out of control by the ac-
celerator pedal, the abutments 16 and 21, on the
collar {5 and element 20 respectively, remain al-
ways in engagement with each other, and the
throttle is under the sole control of the governor,
which therefore operates to maintain the engine
at a substantially constant speed determined by
the setting of the control lever 50.

The means preferably employed for controlling
the swinging element 22 includes 3 spring capable
of biasing the element 22 in a counter-clockwise
(throttle-closing) direction and mechanism in-
cluding a lost-motion connection for intercon-
necting the element 22 with the accelerator pedal
whereby the latter may be employed to swing the
element 22 in a clockwise direction against the
foree of the spring. A manually operated device is
provided for relieving spring-pressure on the ele--
ment 22 and/or for swinging such element to the
limit of its movement in a elockwise direction
where it will net interfere with complete control
of the element 20 (and the throttle) by the gov-
ernor.

To accomplish the purposes just noted, the ele-
ment 22:is provided with a rigid arm 52 opera-
tively connected to a tension spring 53 which
biases the element 22 in a counter-clockwise di-
rection. The oppesite end of the spring 53 is
operatively connected to the lower end of 4 lever
54 -pivotally supported at 55 from any conven-
ient stationary suppert and swingable about its
pivot to-increase or relieve the ferce which the
spring 53 exerts on the element 22. 'The lever
54-is conveniently biased in one direction, here
shown as counterclockwise, by a spring 54, and
is arranged to be moved in the opposite direction
by-a cable 56 connected to a manually operated
control lever 51 To retain the lever 54-in the
position shown in Fig. 1 against the force ex-
erted upon it by the spring 54*, the control lever
57 may be mounted on a pivot. 58 so positioned
that as the lever 54 approaches the position of
Fig. 1 the cable 56 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 §9.

In the position of the lever 54 shown in Fig. 1,
which is the position occupied when the throttle
{1 is to be controlled by the pedal 25, the spring
53 exerts on the element 22 a torque great enough
to overcome the torque of the spring 3, thereby
tending: to close the throttle tf. When it is de-
sired to. operate the engine under sole control by
the governor, the lever 51 is released and the
spring ‘54’ swings the.lever 54 in a counter-
clockwise direction to. the limit of movement per--
mitted by the lever 5T, or to-the position shown
in Fig. 2, and thus relieves tension in the spring
53.' The extent to which counter-clockwise move-
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ment of the lever 54 relieves tension in the spring
53 may or may not be great enough to prevent
the spring 53 from effectively opposing the spring
i3 v

If in the position of Fig. 2 the spring 53 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
be controlled by the governor, To this end, the
arm 52 and the lower end of the lever 54 may be
interconnected by an extensible link comprising
inner and outer telescoping parts 60 and 61 and
an abutment collar 62 which is fixed on the inner
part 60 and engages the end of the outer part
61 to limit the minimum effective length' of the
link. In counter-clockwise movement of the lever
54 to the position of Flig. 2, the collar 62 engages
the outer telescoping link-part 8/ and positively
forces the element 22 in a clockwise direction into
a position such that its abutment 23 will not
interfere with throttle-opening movement of the
collar {5 under control by the governor-acuated
element 29.

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
15 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 780 and T{, the former of which
is pivoted to an eccentric point on the arm 69
and the latter of which is pivoted to the arm
§2. The lost-motion in this connection is pro-
vided by relative movement of the link 79 and
arm 69, such lost-motion being limited by an
abutment 75 provided on the arm 69 in position
to engage the link 10 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 70 at
all times against the abutment 15 so that such
link acts as an extension of the arm 69 connected
to the arm 52 of the element 22 by the link 7I.
In consequence, the position of the element 22,
and hence the position of the throttle, will be
controlied by the shaft 68. However, because of
the lost-motion between the arm 69 and link 79,
the element 22 can at any time be moved to the
clockwise limit of its movement by the arm 54
and link 60—61 without affecting the shaft 68.

If desired, a spring 12 may be employed to
urge the shaft 68 in a clockwise direction and
the accelerator pedal 25 upwardly.

As previously indicated, one of the objects of
my invention is concerned with means for inter-
connecting the governor control and the change-
speed transmission in such a way that it will be
impossible to adjust the governor to provide en-
gine speeds above a predetermined value when
the transmission is in low gear and impossible
to adjust the transmission into low gear when
the governor is set to provide an engine-speed
above such predetermined value. The exact na-
ture of the means employed to accomplish this
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ohject will depend to an extent upon the chargc~
ter of the change-speed transmission mecha-
nism associated with the vehicle. The type of
change~speed transmission’ mechanism: contem-
plated in the drawings is one in which the
changes of gear-ratio are effected through the
medium of a plurality of shift rods any of which
may be operably connected to and moved in
either direction by a suitable gear-shift lever.
As indicated in the drawing, there are three of
such shift rods 88, 8!, and 82, each of which 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 con-
trolling the shaft 85, there is also fixed to it an
arm 86 adapted to be operably connected to the
conventional gear-shift lever by means of 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.

For the purpose of illustration, it is assumed
that the lowest gear ratios provided by the
change-speed transmission are effected by move-
ment of the rod 82, which as shown lies at the
extreme right of the series of shift rods. It is
further assumed that restriction of transmis-
sion-setting by the governor-control is to extend
to both settings obtainable by movement of the
rod 82. Mounted for sliding movement trans-
versely of the shaft 85 and adjacent its right-
hand end is a bar 80 provided with a slot 8i
adapted in certain positions of the bar to receive
the shaft 85. The bar 90 is operably connected
through any convenient means 92 with an ec-
centric point on the plate 47, which, as previously
set forth, is movable under control of the lever
58. The arrangement of parts is such that the
slot 8§ will be in position to receive the end of
the shaft 85 only when the governor-control
lever $0 is adjusted to provide an engine-speed
below the predetermined value above which op-
eration of the engine with the transmission in
2 low-gear is deemed unsafe. If the plate 47
is adjusted to bring the slot 81 into alinement
with the shaft 85, the righi-hand end of the
latter can then enter the slot 81 and permit the
operating arm 84 to enter the notch in the low-
speed shift rod 82; but in that condition, the
presence of the shaft 85 within the slot 9{ limits
movement of the plate 47 and accordingly limits
the extent to which the spring 43 can be stressed
in increasing the engine-speed which the gov-
ernor is to provide.

In considering the operation of the device
shown in Figs. 1 and 2, let it be assumed for pur-
poses of illustration that my device is to be used
in an automotive vehicle and that the engine
of such vehicle may be operated at speeds up to
1400 R. P. M. with the transmission set to pro-
vide one of the lower gear-ratios and at speeds
up to 2600 R. P. M. with the transmission other-
wise set. Such conditions might exist in a motor
road grader, the lower gear-ratios being provided
for grading operations and the higher for use
when the grader is running over a road and
doing no work. In such a case, my device would
be so designed that with the governor-control
lever 30 set to provide maximum load in the
spring 43 the governor will operate to provide
a maximum engine speed of 2600 R. P. M. A%
the same time, the slot 91 would be so propor-
tioned as to be at least partially out of alinement
with the shaft 85 whenever the governor was
adjusted by the lever 50 to maintain any engine
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speed .over 1400 R. P. M. As a result, when the
transmission: 1s:set:to provide one: of: the lower

gear-ratios .and- the rock<shaft 85 extends into

the- slot: 9f, it will be.impossible. to. adjust the

governior to provide an engine speed .above: 1400

R. P. M. Similarly, if the ‘governor is set.to
provide a maximum engine speed greater than
1400 R. P. M., it will be impossible .to move the
rock-shaft to the position necessary in-adjust-
ing the transmission to provide one of the lower
gear-ratios: 'Thus, operation of ‘the engine at
speeds over 1400 R. P. M. when under light loads
is prevented. ’ .

In the operation of a vehicle. embodying my
invention the engine speed can be-controlled as
desired either: by the accelerator pedal 25 or by
the governor-control lever §0. If comtrol 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 rendéring the
throttle subject to. control by. the. accelerator
pedal :as above set forth. If control of engine
speed . through ‘the governor mechanism is de-
sired, the control lever 57 is put in the dotted-
line position -of Fig. 1, thus placing -the lever 84
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 moving 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
interval at substantially constant speed. Be-
cause of the nature of the governor mechanism,
the response of the engine to ¢hanges in ad-
justment of the governor-control lever 50 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 ‘50, the op-
erator 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 con-
stant vehicle speed is desired, the- throttle can
be placed under eontrol by-the governor and the
lever 50 set to maintain that speed, thus leaving
the operator free:-to devote his attention to other
matters.

Trrespective of whether the speed of the engine
is to be controlled by the pedal 25 or:by the lever
50, the latter must be sel to provide a maximum
engine speed of 1400:R..P. M. or less before the
slot 91:in the bar 90 can be brought into aline-
ment with the shaft 85:-and the transmission put
in low gear. If theidever 87 is in the dotted-line
position -of Fig. 1 and engine speed therefore
under sole control by the governor, the engine
will continue to -operate at substantially com-
stant speed until the.setting of the:lever 50 is
changed; but. as long. as ‘the . transmission re-
mains in a low gear the shait 85-will remain in
the. slot 81 and -prevent:the lever 50 from being
adjusted to provide an engine speed greater than
1400 R. P. M. If the lever 57 is in the full-line
position of Fig. 1.and the throttle ;under -control
by the accelerator pedal,. .the governor will op-
erate through ‘the: element 20 .and abutments A6
and 21 to. prevent throttle-opening beyond the
point providing: an engine-speed corresponding
to the setting of:the-lever.50; and: that speed,
as.set forth gbove, will necessarily ‘be less than
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1400 R. P. M. as lohg as the trasmission fs in
alow gear. :

When the adjustment of the transmission: is
changed to provide a higher gear-ratio and the
shaft 85 consequently moved out of the slot 81
the restriction on adjustment. of the lever:50:is
removed-and ‘the governor: can be adjusted to
provide any engine speed up - to. the .maximum
of 2600 R, P. M. If the lever 57is in-the dotted-
line position of Fig. 1, the engine will operate
under. governor: control substantially at-the speed
determined By the setting of the lever ‘50, even
though the load on the engine varies.- If the
lever 57 is in the full-line-position-of Fig. 1, the
speed-of the engine will be controlled by the ac-
celerator: pedal subject only to the restriction
placed -on maximum engine speed by the gover-
nor.acting through the element 20 and-the abut-
ments: 16 and 21.

In the modified arrangement of my invention
illustrated in Fig. 3, the lever §1 -operates -not
only-to control the position of the lever -5, but
also to adjust. the governor to its maximum-
speed setting. For this purpose, the cable:5§6-is
not. directly- connected-to the jever §1, but in-
stead. is connected to the rear end of a longitudi-
nally slidable rod. 85, and the latter is in turn
connected to the lever 57 by a cable 86, The rod
95 is one of a set of three-such rods, the other
two of which are designated: respectively by the
reference numerals 97 and 88, The rear end of
the rod 97 is connected to the governor spring
43, while the front end of the rod 98-is connect-
ed.to -the-control lever 56. The rods 95 and. 98
are provided respectively with abutments 100
and  101. each of -which lies in rear of and over-
1aps laterally an abutment 102 provided.on the
rod .91. Each of the abutments {08.and. 101, in
co-operation with the abutment 102, constitutes
a lost-motion connection between the. rod. on
which it is mounted and the. rod 97. As a re-
sult, the rod 97 may be moved forwardly-by: op-
eration of either the lever 50 or the lever: 57 to
stress the spring 43.and increase the speed for
which the governor isset.

With the parts in the position shown in Fig.
3, the lever 54 is in its counter-clockwise position,
the accelerator pedal is therefore disconnected
from the throttle in the manner above described,
and the governor mechanism-operates as & load
governor to maintain a . substantially constani
engine speed irrespective. of variations .in . load.
The speed -for which the governor mechanism.is
set is controlled by the position.of the lever §0
which, when swung in a.clockwise direction will
advance the rods 98 and 87 to increase the load
on the governor spring 43, When it is desired
to adjust the mechanism of Fig. 3 to provide for
control of the throttle by the-accelerator pedal;
the lever 51 is swung. in the clockwise direction
about its pivot 58 to -advance the rod 98-fo the
limit-of its: forward movement: In the forward
movement.of the rod 95, the sbutment 100 wiil
strike the abutment 102 and cause the rod.$7
to move to the limit of its forward movement,
thus placing the maximum load on the spring 43.
Since the rod 95 is.connected.to the.lever 54
through the cable 56, forward movement of the
rod 95-will swing the lever 54 to the clockwise
position .of Fig. 1, thus operatively interconnect-
ing the accelerator pedal with the throttle in the
manner previously described. .

To . provide  for ' the-interlock  between the
change-speed transmission mechanism-and the
governor, the plate 90. previously. described is
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operatively connected through the means 92
with the rod 97. As in the structure illustrated
in Fig. 1, the rock-shaft 85, which controls the
setting of the f{ransmission, can be moved into
its low-speed position only when the slot 91 in
the plate 90 is in alinement with the rock-shaft;
and the interconnection of the plate 28 and rod
87 is so arranged that the slot 91 will be out of
alinement with the shaft 85 whenever the gov-
ernor is set to provide an engine speed greater
than the maximum deemed safe for light-load
operation.

In the structure shown in Fig. 4, the lever 57
is connected through the cable 56 with the lever
54, and the control lever 50 is ccnnected through
the spring 43 with the arm 42 on the governor
control-shaft 87, all as illustrated in Fig. 1. In
this instance, however, the spring 43 is made of
such a strength that with the confrol lever 50
at the clockwise limit of its range of movement,
the governor will be set to provide an engine speed
corresponding to the maximum censidered safe for
light-load operation. As a result, no engine speed
higher than that maximum can be provided by
manipulation of the control lever 59.

To provide the additional loading of the gov-
ernor necessary to enable it to maintain engine
speeds higher than the desired light-load maxi-
mum, a second governor-leading spring 43" is
employed. One end of the spring 43’ is connected
with the arm 42 while the other end is connected
to mechanism associated with the change-speed
transmission and operative tc stress the spring

3’ whenever the transmission is set to provide
one of the higher gear ratios. Such a mechanism
may take any desired form, that shown compris-
ing a cam member {85 mounted on the rock-shaft
85 for axial movement therewith. The cam mem-
ber 1058 has a small-diameter portion 186 and a
large-diameter portion {07 which co-operate with
the end of a cam-following lever 188 mounted on
a rock-shaft 189. Also rigidly mounted on the
rock-shaft 189 is an arm (19 the outer end of
which is connected, as through a cable or wire
i 11, with the spring 43’.

The cam member 85 is so disposed on the
rock-shaft 85 in relation to the cam-follower 108
that the latter rests on the small-diameter por-
tion 186 of the cam whenever the rock shaft 85
is positioned axially of itself to set the transmis-
sion for one of the lower gear ratios. In this
condition, stress in the spring 43’ will be relieved,
or reduced to a predetermined minimum such that
the sum of the forces exerted both by it and the
spring 43 upon the arm 42 can never exceed that
necessary to provide the desired light-load maxi-
mum engine speed. However, when the shaft 85
is moved to the left into association with shift
rods other than the shift rod 82, the large-diam-
eter portion 187 of the cam (85 engages the free
end of the lever {358 to rock the shaft 189 and
swing the arm {10 in such a direction as will stress
the spring 43’ and thereby increase the loading
of the governor. In this condition, the control
lever 58 can be adjusted, if desired, to vary the
stress in the spring €2 and thus to modify the
maximum engine-speed which the governecr will
permit; but of course no such adjustment of the
lever 5% can reduce the total loading of the
governor beyond that resulting from stress in
the spring 43’.

The arrangement illustrated in Fig. 5 performs
much the same functions as that performed by
the mechanism of Fig. 4; but in this instance,
only a single governor-loading spring 43 is em-
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ployed. As in previous instances, one end of the
spring 43 is connected with the srm 42 while
the other end is connected through a cable {12
with the control member 50. The control mem-
ber-50 and spring 43 are arranged in such a way
that with the control lever 58 at the clockwise
limit of its movement the governor will be loaded
to maintain the desired light-load maximum en-
gine speed. The cable 115 has fixed upon it an
abutment 118, and between such abutment and
the spring 43 there is disposed the free end of an
arm {{7. The arm {17 is rigidly mounted on the
upper end of the rock-shaft 189 which, as in the
structure illustrated in Fig. 4, is adapted to be
rocked by a cam (95 on the rock-shaft 85.

Whenever the rock-shaft 85 is located axially
of itself in the position necessary to-set the trans-
mission for one of the lower gear ratios, the free
end of the arm 17 is at the rearward or clock-
wise limit of its movement, where it will not, by
striking the abutment 118, interfere with the full
range of adjustment of the spring 48 vrovided
by the lever 50. However, when the rock shaft
89 is positioned to provide a gear ratio other than
the lower gear ratios, the cam {85 operates to
rock the rock-shaft {89 and cause the free end
of the arm ({7 to move forwardly. In this for-
ward movement of the arm {17, it strikes the
abutment {16 on the cable {5 and stresses the
spring 43 to an extent beyond that to which it
can be stressed by coperation of the control lever
50, thus making it possible to operate the engine
at speeds higher than those which the governor
can be adjusted to permit when the transmission
is set to provide one of the lower gear-ratios.

In all the modifications illustrated and described
herein, the accelerator pedal and the governor
both operate to contrel a single throitle valve.
It is to be understood, however, that my inven-
tion is not limited to structurss in which only a
single throttle is employed.

Each of the devices I have shown provides be-
tween the governor control mechanism and the
change-speed’ transmission an interlock which
Iimits the adjustment of the one to an extent
dependent upon the adjustment of the other,
thus preventing both high-speed operation when
the fransmission is in low gear and a low-gear
setting of the transmission when the governor
is set to provide any speed greater than a pre-
determined maximum deemed safe for light-load
operation of the engine.-

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

I claim as my invention:

1. In an automotive vehicle having an internal
combustion engine and a change-speed fransmis-
sion selectively adjustable to provide relatively
high-speed and low-speed driving ratios, a gov-
ernor controlling the supply of fuel to said engine
and operative to maintain a substantially con-
stant engine-speed, means for adjusting said gov-
ernor to vary the engine-speed it maintains, and
mechanism operable conjointly with said adjust-
ing means for preventing said transmission from
being adjusted to provide said low-speed ratio
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when said governor is adjusted to maintain an
engine-speed higher than a predetermined speed.

2. In an automotive vehicle having an internal
combustion engine and a-change-speed transmis-
sion selectively adjustable to provide relatively
high-speed and low-speed driving ratios, a gov-
ernor limiting the supply of fuel to said.engine
to provide a maximum engine speed, means for
adjusting said governor to vary the maximum
engine-speed it provides, and mechanism operable
conjointly ‘with said adjusting means for pre-
venting said transmission from being adjusted
to provide said low-speed ratio when said governor
is adjusted to provide a maximum engine-speed
higher than a predetermined speed.

3. In an automotive vehicle having an infernal
combustion engine and a change~-speed transmis-
sion selectively adjustable to provide a plurality
of different driving ratios, a governor econtrolling
the supply of fuel to said engine and operative
to maintain a substantially constant engine-
speed, means for adjusting said governor to vary
the engine-speed it mairttains, and mechanism
for preventing sai@ governor from being: adjusted
to miaintain an engine speed higher than a pre-
determined speed when said transmission is-ad-
justed to Brovide one of said driving ratios, said
mechanism being inoperstive:to Hmit governor-
adjustment when said transmission is adjusted
to provide another driving ratio, said last named
driving ratio being higher than the first named
ratio. .

4. In an automotive vehicle having an internal
combustion engine and a change-speed transmis-
sion selectively adjustable to provide a:plurality
of different driving ratios, a governor limiting
the supply of fuel to. said.engine to provide a
maximum engine speed;, means: for adjusting said
governor to vary the maximum:engine-speed it
provides, and mechanismfor preventing said gov-
ernor from being adjusted to'provide a maximum
engine speed higher than a predetermined speed
when said transmission: is adjusted to provide one
of said driving ratios, said mechanism being-in-
operative to limit governor-adjustment when said
transmission is adjusted to provide another driv-
ing ratlo, said last named ‘driving ratio being
higher than the first named ratio.

5. In an automotive vehicle having an internal
combustion engine and a change-speed. transmis-
sion -selectively adjustable to provide relatively
high-speed and low-speed driving ratios, a gov-
ernor limiting the supply of fuel to said engine
to provide a maximum-engine speed, means . for
adjusting said governor to vary the maximum
engine-speed it provides, a member manually
movable to control the supply of fuel to the engine
and regulate engine-speed throughout the range
below the maximum provided by said governor,
means. aperable independently of said transmis-
sion for rendering said manually movable member
inoperative to regulate engine~speed, and mech-
anism operable conjointly with said -adjusting
means for restricting the range of-adjustment of
said transmission,

6. In an automotive vehicle having an internal
combustion engine and a change-speed transmis-
sion-selectively adjustable to provide a plurality
of different driving ratios, a governor controlling
the supply of fuel to said engine and operative
to maintain a substantially constant -engine-
speed, means: for adjusting said governor to vary
the engihe-speed it maintains, and mechanism
operable conjointly with said transmission for

restricting the range of adjustment of said ad-
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justing means when said transmission is adjusted
to provide one of said driving ratios, said mech-
anism being inoperative to restrict the range of
adjustment of said governor-adjusting means
whent said ‘transmission is adjusted to provide
another driving ratio, said last named driving
ratic being higher than the first named ratio.

7. In an automative vehicle having an internal
combustion engine and a change-speed trans-
mission selectively adjustable to provide rela-
tively high-speed and low-speed driving ratios,
a governor limiting the supply of fuel to said
engine to provide a maximum engine speed,
means for adjusting said governor to vary the
maximum engine-speed it provides, a member
manually movable to control the supply of fuel
to the engine and regulate engine-speed through-
out the range below the maximum provided by
said governor, mechanism operative independ-
ently of said transmission for rendering said
manually movable member inoperative to regu-
late engine-speed, means for adjusting said trans-
mission, and an operative connection between said
two adjusting means.

8. In an automotive vehicle having an internal
combustion: engine and a change-speed transmis-
sion -selectively adjustable to provide relatively
high-speed and low-~speed driving ratios, a gov-
ernor controlling the supply of fuel to said engine
and operative to maintain a substantially constant
engine-speed, manually operable means for ad-
justing said governor to vary the engine-speed
it maintains, means for adjusting said transmis-
sion, and mechanism operable by said latter means
for changing the adjustment of said governor
when said transmisison is adjusted to provide said
high-speed ratio.

-9. In an automotive vehicle having an infternal
combustion engine and a change-speed transmis-
sion selectively adjustable to provide relatively
high-speed and low-speed driving ratios, a gov-
ernor limiting the supply of fuel to said engine
to provide a maximum engine speed, manually op-
erable means for adjusting said governor to vary
the maximum engine-speed it provides, means
for adjusting said transmission, and mechanism
operable by said latter means for changing the ad-
justment of said governor when said transmission
is -adjusted to provide said high-speed ratio.

.10. The invention set forth in claim 4 with the
addition of a member manually movable “o. con-
trol the supply of fuel to the engine and regulate
engine-speed throughout the range below the
maximum provided by said governor, and mecha-
nism for rendering said manually mcvable mem-
ber inoperative to regulate engine-speed.

11. In an automotive vehicle having an internal
combustion engine and a change-speed transmis-
sion selectively adjustable fo provide relatively
high-speed and low-speed driving ratios, means
for so adjusting said transmission,. a governor
controlling the supply of fuel to said engine and
operative to maintain a substantially constant
engine-speed, a manually movable member, and
governor-control means for adjusting said gov-
ernor to vary the engine-speed it maintains, said
governor-control means heing jointly controliable
by said manually movable member and said trans-
mission-adjusting means to permit the main-
tenance of higher engine speeds when the trans-
mission is adjusted to provide a high-speed driv-
ing ratio than when the transmission is adjusted
to provide a low-speed driving ratio.

JOHN W. RHODES,

{References on following page)
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