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. This invention relates to governors and patr-
ticularly to governors for the fuel injection mech-
anism of internal combustion engines.

The primary object of the Inventlon is to pro-
vide & governor which is responsive in different
respects to different varlable conditions of opera-
tion of the engine.

A structure has previously been known in
which the rate or quantity of injection of a fuel
Injectlon mechanlsm has been varied in accord-
ance with some physical value which varies dur-
ing the operation of the engine, as, for instance,
the suction In the intake manifold, which of
course varies with the load on the englne. In
addition, means have been provided for adjust-
ing the ratlo of such regulation, such adjusting
means having been operated manuslly.

It has now been found that In many cases
other physical values which vary during the op-
eration of the engine must be taken into con-
sideration in controlling the fuel injection mech-
anlsm. BSuch values may be, for example, the
speed of the engine, the temperature, the atmos-
pheric pressure, the latter being particularly im-
portant in the case of alrcraft engines which op-
erate at rapidly changing altitudes. A primary
object of the inventlon Is to provide a mechanism
which automatically utilizes variations in one or
more of these physical values to vary the rate,
period or time of injection of the pump.

Particularly, the object of the invention is to
provide such & device in which one of the physi-
cal values operates to vary the fuel pump set-
ting, while the other physical value operates to
vary the ratio of transmission with which the
force developed by the first value acts on the fuel
pump.

A further object of the inventlon is to provide
& servo-motor for increasing the power exerted
by the second physical value, to vary the trans-
mission ratlo.

Further obfects and advantages of the inven-
tion will appear more fully from the following
descriptlon, particularly when taken in conjunc-
tion with the acompanying drawings which form
a part thereof.

In the drawings:

Fig. 1 shows In side elevation a mechanism
embodying the invention;

Fig. la shows a modification of a portion of
the structure of Fig. 1; and

Figs. 2, 3 and 4 show, respectively, other modi-
fied forms of the invention.

As shown in Fig. 1, the mechanism is intended
to cantrol the position of the control rod 10 of &
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conventional fuel injection mechanism 20, such
a8 an ordinary fuel pump. This rod is guided in
a fixed gulde 8 to slide longitudinally therein,

The posltion of the control rod 10 is accom-
plished from a rod 2 slidable 1n fixed guldes 8 and
4. Rod 2 is connected to a control mechanism
f, Including a piston 2§ with which rod 2 is rigld-
iy connected, a coll spring 22 urging the piston
to the right, and a pipe 23 which may lead, for
instance, t0 the intake manifold of the engine.
It 1s obvious that variations in the intake pres-
sure will vary the position of piston 21 and there-
by of rod 2.

Rods 2 and 10 are connected by a lever having
two arms 6, 6a to which they are pivoted at B
and 6, respectively. The center portion of the
lever 6, 6a Is supported in & slidable sleeve I,
mounted on a pivot T which forms the fulecrum
of the lever,

The length of rod 2 may be adjusted by s turn-
buckle mechanism 18,

Such a construction has been previously sug-
gested, in which the pivot T 15 fixed or 1s ad-
justable manually. It has been found, however,
that it 1s desirable to bring into play certain
other values which vary during the operation
of the engine, and to utilize these values also for
controlling the fuel pump. It has further been
found that these values may conveniently be
used, not to act directly on one of the rods 2
and I8, but instead to ghift the position of plvot
T and thereby to vary the ratio of transmission
between the rod 2 and the rod I6.

To accomplish this result pivot T 15 mounted
on the end of a rod 12 slidably mounted in fixed
guides 13, 13a. Rod 12 i5 connected at its other
end to the movable member §1T of & ball gov-
ernor 118 mounted on & shaft driven by the
engine.

The operation of this mechanism is as follows:

As the speed of the engine varies, the posi-
tion of balls 118 will vary and the rod 12 will
be shifted up or down, thus changing the posi-
tion of pivot 1. This varies the relative leverage
of the arms 6 and 6¢, and thus varieg the move-
ment Imparied to the rod 10 by any glven move-
ment of the piston 21 and rod 2. At the same
time, if the rod 2 remains stationary, movement
of plvot T will of course cause a corresponding
movement of the rod 0. Thus the speed of the
engine as well as the load enters into the con-
trol of the fuel pump 28.

Fig. la shows a modified form of connection
hetween the governor 118 and the rod 2, to
produce an amplification of the power of the
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governor. In this modification, the movable
member 11T of the governor carries a rod 25
pivoted to a sleeve 130 slidable on a lever 26.
Lever 26 is pivoted at 120, and its other end is
pivotally connected through a sleeve 128 to rod
12. By varying the relative positlon of sleeves
f28 and 130, the leverage between the governor
and the rod 12 can be changed.

Fig. 2 shows a modifled form. In this con-
struction, rod 12 i{s not of fixed length, but means
are provided for adjusting its length, which may
be desirable under certain conditlons. For this
purpose, the rod ig provided with the threaded
portions 122 and 123 cennected by a threaded
sleeve 121, the whole structure constituting a
turnbuckle by which the lengih of the rod may
be modified. In this structure, rod 2 is of in-
varigble length.

In the form of the invention shown in Flg. 3,
two varlable physical values are simultaneously
taken into gccount in determining the position
of pivot 7. This form differs from Fig. 3 in that
between the lower end of rod 12 and the movable
member {117 of the governor there is Inserted
a bellows device 124, containing a gas or fluid
under a predetermined pressure. It is obvious
that by suitable construction of the member {24
its effective length will vary, efther as a function
of the atmospheri¢ pressure or a&s a function of
the atmospheric temperature as desired. Thus
both the speed of the engine and the pressure,
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or temperature, may be taken into account In
controlling the fuel feed mechanism.

In some instances, the power exerted by the
ball governor or by any other control device may
be insufficlent to shift the plvot 7. In such a
case the mechanism shown in Fig. 4 may be used.
This includes the use of a servo-motor to control
the position of pivot 7. Rod 12 is connected
to a piston 126 movable in a cylinder 21, sup-
plied by pipes 28 from a valve chamber 28, A
control valve 12§ is slidable in the chamber 28,
and is connected, for example, to the barometric
eapsule 124. Pluld under pressure 1s supplied to
the valve chamber 28 by a pump 127 from a
suitable reservoir 30. Return fluid flows through
pipe 31 back to the reservoir. A pressure relief
valve 32 may be provided between the feed pipe
33 from pump 127 to valve chamber (28 and the
return pipe 31

The operation of this latter device should be
evident. Variation in atmospheric pressure will
cause a change in the effective length of the
barcmetric device 124, which will shift valve 126
in one direction or the other. This will permit
the flow of fluld under pressure to one side or
the other of the piston 126, and will thereby
shift the rod 12. The fluld from the other side
of the piston will of course return to the reservoir
through pipe 31.
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