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1 Claim.
1

This invention relates to variable-delivery
liquid fuel pumps of the kind used with internal
combustion prime movers (for example jet-pro-
pulsion engines) and particularly those used on
aircraft. The object of the invention is to pro-
vide improved means for conftrolling the output
of such a pump in response to the pressure of the
atmosphere and of the air supplied to the prime
mover by a blower.

The invention comprises the combination with *

a fluid-operated servo mechanism for controlling
the pump output, of a valve for confrolling the
servo inechanism, a member responsive to atmos-
pheric and blower air pressure for actuating the
valve, & chamber enclosing the said member, and
a, spring-loaded valve for admitting air to the
chamber from a blower, the chamber being pro-
vided with a restricted orifice in communicsiion
with the atmosphere.

In the accompanying drawings:

Figure 1 is a sectional elevation illustrating one
embodiment of the invention, and

Figure 2 is a fragmentary sectional elevation
llustrating a modification.

Referring to Figure 1, there is employed a
known form of fiuid-operated servo mechanism.
This comprises a cylinder ¢ containing a piston b
loaded by a spring ¢, a rod d extending from the
piston through one end of the cylinder serving
to actuate the output-controlling means of the
pump, which means in this example consists of
an angularly adjustable ring e carrying the swash
ring f. The latter actuates pump plungers as g,
each being loaded by a spring 7 and carried in a
rotary pump body part i. The end of the ¢ylin-
der ¢ remote from the spring c receives operative
fiuid from any convenient source, which (in the
example illustrated) is the pump outlet passage j.
The other end of the cylinder ¢ communicates
with an outlet passage k leading to a sump (or
the suction side of the pump) and controlled by
a valve. Both ends of the cylinder are in com-
munication with each other through a restricted
passage m in either the piston or (as shown) in
the cylinder wall.

The valve comprises a lever n which is carried
by a diaphragm or partition I, and at one end
carries g closure member o co-operating with a
seating on the said outlet passage k. For con-
trolling the valve I employ an evacuated elastic
capsule p which is supported at one end by an
adjustable stop g extending through an end wall
of an enclesing chamber r, the free end of the
capsule being arranged to bear on one side of the
lever. Also the lever is loaded at its other
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2
side by the spring ¢ in the servo cylinder, this
spring being supported at one end by a movable
abutment s between which and the lever n is ar-
ranged a thrust rod ¢.

The chamber 7 is open to the atmosphere
through a restricted orifice #. Also it is adapted
to be connected in communication with the air
blower through a non-return valve » which is
loaded by a spring w, the latter being preferably
adjustable to suit different working conditions of
the prime mover.

The mode cf action is as follows: With a given
atmospheric pressure acting on the capsule p, the
valve lever n controlling the servo mechanism is
caused to take up a position in which the valve is
slightly open, thereby enabling the said mecha-
nism to move the fuel pump controlling means
to the position at which the pump gives a prede-
termined output. With diminution of the atmos-
pheric pressure on the capsule the latter expands,
causing the valve to be correspondingly moved in
the direction for increasing the valve opening and
enabling the servo mechanism to move in the di-
rection for restricting the pump output. Also
(under any condition of atmospheric pressure)
when the blower air pressure is sufficient to open
the valve » leading from the blower to the capsule
chamber 7, the additional pressure exerted there-
by on the capsule p causes the capsule to be con-
tracted, thereby causing the valve of the servo
mechanism to be moved towards its closed posi-
tion for increasing the pump output.

As already stated, the servo mechanism illus-
trated in the drawing is of known form. When
the associated valve is closed, liquid pressure act-
ing on both sides of the piston b is balanced by
flow through the restricted orifice m, and the
spring ¢ then moves the piston b in the direction
for increasing the pump output. On opening
the said valve, liquid can pass out of the cylinder
a and the preponderating liquid pressure acting
on the inlet side of the piston & moves the latter
against the action of the spring ¢ for reducing the
pump output.

In the modified construction shown in Figure 2,
one end of the cylinder ¢ communicates with the
pump inlet 2 by way of a passage k. This passage
is controlled by a slidable piston valve 3 which
passes through the adjacent end of the cylinder a
and which at one end hears against the abutment
s of the spring ¢. A stem 4 extending from one
end of the capsule p bears against the other end
of the valve 3. The mode of action of this modi-
fication is essentially the same as that of the
arrangement shown in Figure 1.
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The servo mechanism shown in both of the
above described examples is also under the con-
trol of a valve § which is operable by a diaphragm
6 loaded by a spring 1, the diaphragm 6 being re-
sponsive to fluid pressure which varies with the
speed of the pump, but this feature is known and
forms no part of the present invention.

‘Whilst in the foregoing a capsule p has been de-
scribed for actuating the valve lever n, an equi-
valent piston slidable in an evacuated cylindrical
chamber, or a flexible diaphragm forming one
end of an evacuated chamber, may be used, but
an evacuated elastic capsule is usually more con-
venient and preferable,.

By this invention I am able in a very simple
manner to correlate in a desired manner the fuel
pump output and atmospheric and blower air
pressures, the latter becoming operative only
when a predetermined blower air pressure has
been attained.

Having thus described my invention what I
claim as new and desire to secure by Letters
Patent is:

Fluid-operated servo mechanisim, comprising
in combination a cylindrical chamber provided
at opposite ends respectively with an inlet and
an outlet for fiuid under pressure, a piston slid-
able in said chamber under the pressure of fuig
admitted thereto through said inlet, means form-
ing a restricted passageway interconnecting the
ends of said chamber, a spring arranged in said
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chamber and acting at one end on the side of
said piston remote from said inlet, a first valve
controlling said outlet, a member responsive to
fiuid pressure for actuating said first valve, a
second chamber enclosing said member and hav-
ing a restricted orifice through which said mem-
ber is exposed to atmospheric air pressure, a
spring-loaded second valve for admitting air un-
der pressure to said second chamber to supple-
ment the atmospheric air pressure therein, said
member being arranged to effect opening move-
ment of said first valve in response to diminution
of the air pressure in said second chamber, a
movable abutment arranged in said first cham-
ber and supporting the end of said spring remote
from said piston, and a thrust piece movable
through the medium of said abutment by said

" piston and spring to effect closing movement of

said first valve.
THOMAS ALFRED HARRIS.

References Cited in the file of this patent
UNITED STATES PATENTS

Number Name Date
1,239,546 Conrader __________ Sept. 11, 1917
2,102,504 Beardsley __________ Dec. 14, 1837
2,218,699 Derger o __ Cct. 1, 1940
2,411.7748 KRelley oo _ Nov. 26, 1946
2,440,663 Ifield . ___________ Apr, 27, 1948
2,453,512 Phelan ____________ Nov. 15, 1948

e e



