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[57] ABSTRACT

A governor mechanism of the type having interacting
flyweights and a governor main spring for regulating
engine speed includes damping means comprising hy-
draulically damped piston means interacting with a
compression-extension spring member to temporarily,
effectively change the spring rate of the main gover-
nor spring, and thereby substantially eliminate gover-
nor speed droop while maintaining governor stability.

6 Claims, 1 Drawing Figure
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1
GOVERNOR WITH STABILIZING MEANS

BACKGROUND OF THE INVENTION

This invention relates to means for preventing erratic
or surging governor operation of an engine. In particu-
lar, this invention relates to governor damping means
for preventing surging or erratic operation of the gover-
norcontrolled engine.

Although numerous mechanical and hydromechan-
ical means for preventing surging or erratic engine op-
eration have been proposed for use in conjunction with
conventional governors having interacting spring and
flyweight regulating means, many of these have proven
unsatisfactory, particularly in applications requiring
constant engine speed within a low tolerance and with
varying engine loads.

For example, in diesel electric set applications, it is
very desirable to achieve isochronous, or near isochro-
nous, governing of the engine to insure a constant cy-
cle-per-second output of the generator, typically of
about 50 or 60 Hz. Due to an engine’s inherent charac-
teristic of losing speed when load is applied, a governor
is used to increase the amount of fuel delivered to the
engine when this occurs so that a constant engine speed
is maintained. However, conventional mechanical and
certain hydromechanical governors allow engine speed
to drop slightly as engine load increases. This charac-
teristic known as “speed droop” and also described in
Application Ser. No. 202,254, filed Nov. 26, 1971, now
U.S. Pat. No. 3,818,883, issued June 25, 1974, to
Glassey, is inherent in such governor designs to insure
governor stability, and typically results from the use of
a relatively high-rate governor spring. Although this
characteristic could be altered by employing a lower-
rate governor spring which would interact with the fly-
weights to provide improved engine isochrony, the low-
er-rate spring tends to increase governor instability,
which is detrimental to engine operation. This increase
in governor instability with lower-rate springs is primar-
ily due to a more rapid reaction of the springs and fly-
weights to changes in engine load, which causes an
overshoot or undershoot of the correct fuel position of
the fuel control member.

Although other damping means have been proposed
for stabilizing engine operation without increasing gov-
ernor instability, such as that described in U.S. Pat. No.
2,984,112, issued on May 16, 1961 to J. H. Parks and
assigned to the assignee hereof, such prior art means
have not satisfactorily provided the desired damping
function in all applications, particularly those requiring
constant engine speed within minimal tolerances.

Therefore, it is desirable to provide improved gover-
nor damping means for maintaining a predetermined
engine speed within minimal tolerance levels with
changes in engine load.

SUMMARY AND OBJECTS OF THE INVENTION

The invention provides damping means for governors
of the type having interacting flyweights and a main
governor spring for regulating the position of a fuel
control member which controls the supply of fuel to the
engine and thus regulates the speed thereof. The damp-
ing means of this invention include hydraulically-
damped piston means interacting with a compression-
extension member to increase the spring rate of the
main governor spring during transitory adjustments
thereof to engine load changes. Thus, a lower-rate gov-
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ernor spring may be employed, and governor speed
droop with increased engine load is substantially elimi-
nated without impairing governor stability. Substan-
tially isochronous governing of the engine within mini-
mum tolerances is thereby achieved.

It is an object of this invention to provide governor
means for engine operation which prevent surging or
erratic operation of the governor-controlled engine.

It is another object of this invention to provide gover-
nor means for engine operation including means for
preventing uncontrolled adjustment by the governor in
response to changes in engine loads.

It is a further object of this invention to provide gov-
ernor means for enging operation which permit sub-
stantially isochronous governing of the engine.

It is an additional object of this invention to provide
damping means for a governor of the type having inter-
acting flyweights and a main governor spring which
provide a transitory, effective change in the rate of the
governor spring during governor adjustment, thus sub-
stantially eliminating governor speed droop while
maintaining governor stability.

It is yet another object of this invention to provide
damping means for a governor which substantially
eliminate governor speed droop without impairing gov-
ernor stability, thereby permitting substantially iso-
chronous engine operation within minimum tolerances.

Other objects and advantages of the invention will be
apparent from the following description and drawings.

BRIEF DESCRIPTION OF THE DRAWING

The sole FIGURE is a sectional view of a governor
mechanism including the governor damping means of
this invention.

DETAILED DESCRIPTION OF THE INVENTION

With reference to the drawing, a governor mecha-
nism generally indicated at 10 includes a pair of fly-
weights 11 and a main governor spring 12 which inter-
act to control the movement of a fuel pump rack bar
13 through a valve member 14 and a servo-mechanism
16. The fuel pump rack bar 13 in turn controls the sup-
ply of fuel to an associated engine (not shown) accord-
ing to its position so that a constant engine speed is
maintained. Governor spring 12 is disposed between a
forward spring seat 17 secured to the valve member 14,
and a rearward spring seat 18 slideably mounted.on a
guide 19. Main governor spring 12 is adjusted to_pro-
vide the desired engine speed by adjusting the position
of a bifurcated lever 21, one ‘arm 22 of which is shown
bearing against rearward spring seat 18 to apply the
necessary force to the main governor spring.

In the conventional governor mechanism thus de-
scribed, the interaction of the main governor spring 12
and the flyweights 11 control the position of the fuel
pump rack bar 13 through the servo-mechanism 16 in
a conventional manner to establish engine speed. When
little or no speed droop is desired, however, the con-
ventional governor is susceptible to surging or overcon-
trolled adjustment of the rack bar during changes in en-
gine load, which thereby results in erratic engine opera-
tion.

In order to prevent such undesirable surging when
substantially eliminating engine speed droop in the gov-
ernor mechanism as engine load is increased or de-
creased, while at the same time maintaining stability,
the invention provides damping means generally indi-
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cated at 23 for effectively changing the spring rate of
main governor spring 12 during governor position
changes. The damping means 23 include piston means
24 slideably engaged in a bore 25 of the guide 19, and
a compression-extension member in the form of a
damping spring 26 secured at opposite ends thereof to
the piston 24 and a shoulder 27 of forward spring seat
17, respectively. Piston means 24 is slidable on a shaft
28 which functions in a conventional manner as a gov-
ernor load control by means of a flange 29 engaging a
full load stop 30 and a second flange 31 engaging a
shoiilder 32 of rearward spring seat 18.

Bore 25 of guide 19 includes chambers 33, 34 formed
by the walls of the bore and piston means 24. Guide 19
is provided with an orifice 35 communicating chamber
33 with a reservoir 36 having a source of hydraulic fluid
such as engine oil which acts as a damping fluid for the
action of the piston.

Oil reservoir 36, at atmospheric pressure provides a
continuous fluid supply for chamber 33. Orifice 35 pro-
vides a continuous controlled fluid flow between cham-
ber 33 and reservoir 36 as dictated by the piston means
motion. The damping of the piston is caused by the lu-
bricnt being forced through the orifice between piston
24 and bore 25, There is lubricant on only one side of
piston 24 in chamber 33, the other side of piston 24 in-
cluding chamber 34 is to drain. In this manner, the pis-
ton is enabled to move to the left or right as urged by
spring 26, but restricted by the damping action.

To operate the engine at a predetermined speed, the
lever 21 is positioned to accordingly preload the gover-
nor spring 12. As an increased load is placed on the en-
gine, the forces acting on flyweights 11 decrease, allow-
ing spring 12 to force forward spring seat 17 to the right
to a position as illustrated in the figure, thereby actuat-
ing servo-mechanism 16 through the valve member 14
and positioning the rack bar 13 to increase the 'supply
of fuel to the engine, all in a conventional manner.

Simultaneously with the decrease in force on fly-
weights 11, the rightward movement of forward spring
seat 17 moves damping spring 26 and attached piston
24 to the right so that the force of the spring 26 is com-
bined with the force of the governor spring 12. These
forces together with the resistance of piston 24, causes
a temporary spring action which acts like a relatively
high spring. Once the governor spring and flyweights
are positioned to maintain engine speed with the in-
creased load, spring 26 returns piston 24 to a neutral,
or equilibrium position.

When engine load is suddenly decreased, flyweights
11 are moved radially outwardly by centrifugal forces
generated by increased engine speed. This outward
movement of flyweights 11 moves forward spring seat
17 leftwardly from the position as shown in the Figure
to compress main governor spring 12, and reposition
rack bar 13 through servo-mechanism 16 to reduce the
supply of fuel to the engine. The leftward movement of
the forward spring seat 17 simultaneously compresses
the damping spring seat 26 against the piston 23. Since
the piston 23 is damped by fluid in the chamber 33,
however, the piston resists the urging of the damping
spring 26, and the spring 26 in additive combination
with the governor spring 12 thereby temporarily func-
tions as a high-rate spring. As the force of the main
spring 12 approaches the force acting on flyweights 11,
the damping spring 26 slowly urges the piston 24 to a
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position where spring 26 is in a neutral or equilibrium
position.

It may therefore be seen that the invention provides
improved means for preventing erratic engine opera-
tion and for maintaining a constant engine speed within
minimum tolerances. While the invention has been de-
scribed in terms of a specific embodiment, it is appar-
ent that equivalent modifications and embodiments are
contemplated by the invention, and no limitations are
intended except as specifically pointed out in the ap-
pended claims.

We claim:

1. In an engine governor for maintaining a desired en-
gine speed and having a fuel control member for regu-
lating the flow of fuel to an engine, flyweight means for
controlling the movement of said fuel control member
to position said fuel control member to increase the
flow of fuel in response to an increase in engine load,
main spring means mounted adjacent to said flyweight
means for assisting movement of said fuel control mem-
ber in a direction to increase flow of fuel, said main
spring means having a spring rate, wherein said main
spring means comprises a main spring, said governor
including a spring seat for said main spring, said fly-
weight means comprising flyweights for compressing
said main spring by said spring seat as engine speed in-
creases, and means for temporarily, effectively chang-
ing said spring rate of said main spring means when en-
gine load is suddenly increased or decreased, and
thereby maintaining governor stability, said means for
changing comprising a damping spring and a hydrauli-
cally damped piston for providing a force which sub-
tracts from the force of the main spring during a de-
crease in engine speed and adds to the force of the
main spring during an increase in engine speed, further
including a hydraulically damped piston reciprocable
within said bore, and said damping spring being fixed
to said piston at one end thereof and to said spring seat
at the other end thereof, wherein said piston and said
bore form a generally cylindrical chamber on the oppo-
site side of said piston from said damping spring, and
further including orifice means for communicating said
chamber with a hydraulic fluid reservoir and for pro-
viding a controlled flow of hydraulic fluid between said
chamber and said hydraulic fluid reservoir as dictated
by reciprocable motion of said piston, and further in-
cluding a coaxial shaft attached to said piston extend-
ing on the opposite side of said piston and stop means
on said shaft for limiting movement of said shaft and
thereby said piston.

2. The governor of claim 1 wherein said stop means
comprise a flange stop on opposite ends of said shaft.

3. The governor of claim 2 wherein said stop means
comprises a full load stop positioned so as to contact
one of said flange stops when said piston and shaft
move in a first direction.

4. The governor of claim 3 wherein said stop means
further comprise a shoulder on said spring seat posi-
tioned so as to contact the other of said flange stops
when said piston and shaft move in a second direction,
opposite to said first direction.

5. The governor of claim 4 wherein said damping
spring is a coil spring and the end of said shaft extend-
ing on the spring side of said piston extends through
said coil spring. ’

6. The governor of claim 5 wherein said governor in-
cludes a housing and said reservoir is defined by said

‘housing,.
* % * * *
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