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This invention relates to prime movers to which 
fuel is supplied in liquid form, and to which the 
air required for combustion of the fuel is supplied 
by a blower. The object of the invention is to 
provide improved means for controlling the rate 
of fuel supply in a manner which is correlated 
with the pressure of the air delivered by the 
blower. 
In the accompanying sheet of explanatory 

drawings 
Figure is a diagrammatic sectional side eleva 

tion of a variable-output fuel pump embodying 
the invention. - 

Figure 2 is a sectional view illustrating a modi 
fied form of the invention. W 

the liquid fuel pump shown in Figure con 
prises a rotary body part G. arranged in a casing 
b and having formed around its axis a plurality 
of bores as c in each of which is arranged a recip 
rocatory plunger as d. The body part a is adapted 
to be driven in any convenient manner by the 
prime mover (not shown) to be supplied with 
liquid fuel from the pump. During rotation of 
the body part a the plungers d are moved in one 
direction by an angularly movable swash plate e 
and in the opposite direction by springs as f, the 
latter being situated within the bores - c, and 
serving to hold an end face of the body part in 
contact with a flat seating g in the casing b. 
The seating g is formed with a port h communi 
Cating with a liquid inlet in the casing b, and 
with another port i communicating with a liquid 
Outlet ic in the casing. 

2 
inder also communicates with the other or Outer 
portion of the cylinder (which contains the 
spring r) through a restricted passage it. The 
outer end of the cylinder p is provided with a 
Small vent at which at its outer end forms a Seats 
ing for a closure member on one end of a lever 

O 

O 

20, the latter being pivoted at a position between 
its ends on the Outer end of the cylinder, and 
being loaded by a spring a which tends to hold 
the closure member on its seating. The lever 2) 
is contained in a chamber 2 formed on or secured 
to the adjacent end of the casing b, and this 
chamber communicates with the pump inlet 
through a passage 2. The oute side of the chains 
ber y is bounded by a controlling diaphragra 2 
having at its centre an abutment 3 which is 
adapted to bear on the end of the lever D renote 
from the closure member 2. At the outer side 
of and bounded in part by the diaphragm 2 is an 
other chamber 5, this latter chamber being in 
conunication with the above-mentioned ce 
trifugal pump through a passage 5 in the casing 
b. Also the diaphragm 2 is loaded by a spring 5 
connected to an adjusting member 7, the latter 
being operable in any convenient manner by an 
attendant to vary the effect of the spring. 
Assuming the Swash plate e to be in the posi 

tion of Inaximum obliquity, that is to say the poa 
sition in which the pump gives its maximum out 

30 put, the swash plate will remain in this position 

To enable the pump above described to be gov 
erned in response to variations in speed, the body 
part a is adapted to serve as a centrifugal pump. 
Thus, the body part a is formed with an axial 
bore m which at one end communicates with the 
inlet i through another port in in the seating g, 
and at the other end communicates with a plu 
rality of radial passages as oin the body part, 
Ilquid fuel from the inlet flows through the bore 
m and is expelled by centrifugal action through 
the radial passages o into the interior of the cas 
ing b around the body part a. In one end of the 
pump casing b is formed a cylinder p having 
closed ends. Within the cylinder p is arranged 
a piston g loaded by a spring r, and extending 
from One side of this piston and through a bore 
in the casing b at the inner end of the cylinder 
is a rod S connected to the Swash plate e. The 
inner portion of the cylinder p, that is the portion 
at the piston-rod side of the piston q, is in free 
Communication with the outlet k through a pas 

So long as the pressure in the chamber (and 
thus acting on the controlling diaphragm 2) is 
below some predetermined amount. In this con 
dition the vent closure member is in its closed 

5 position and the liquid pressures at the two sides 
of the piston g are equal. But when the pressure 
acting on the diaphragm 2 exceeds the predeter 
mined amount the diaphragm will move the clo 

40 
sure member of its seating. The liquid pres 
Sure in the outer portion of the cylinder p will 
now fall and the piston q will be moved by the 
fluid pressure in the inner portion of the cylinder 
against the action of the spring r, so moving the 
Swash plate e in the direction for reducing the 
pump output until a new condition of equilibrium 
is reached. 

. From the foregoing it will be seen that as the 
position of the swash plate e is dependent on the 
pressure of the liquid in the chamber 4, and as 

50 this pressure is dependent on the speed of the 
pump, the latter is governed by the speed of the 
prime nover which drives the pump. 
In applying the invention to the pump shown 

in Figure 1, we arrange in a cylindrical chamber 
sage in the casing b, and this portion of the cyl- 55 8 interconnecting the delivery port d and the out 
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let he, an astomatically variable orifice through 
which the cuis fuel is caused to flow. This ori 
fice S is formed by a fixed annulus in the 
chamber 8, and a coaxial tapered plug glidable 
axially relatively to the annulus. The plug is 
slidably mounted on an axially arranged stem 2, 
and is supported at one end by a helical spring 
3 mounted on the stem between the plug and 

a collar i on the stem. The peripheral surface 
of the plug is made to any appropriate shape 
such as will cause the area of the orifice to 
change with the axial movement of the plug in 
a predetermined manner. Movement of the plug 

relatively to the annulus 0 in opposition to 
the spring 3 depends on difference of fluid pres 
sure at the two sides of the orifice 9 and conse 
quently on the rate of flow of liquid through the 
orifice, the area of the orifice being automatically 
varied by the plug with variation in the rate of 
foW. 
To regulate the rate of flow of liquid through 

the orifice. we employ any convenient means 
which is responsive to the said difference of liquid 
pressure and the blower-air pressure. As shown 
in Figure 1 such means consists of a diaphragm 
is to which one end of the stem 2 is attached, 
and which serves to divide a chamber in the pump 
casing b into two compartments f, B. The 
compartment f8 is open to the atmosphere or 
evacuated through an opening 8, and the 
compartment 8 is adapted to receive air 
through a connection 24 from a blower 25, 
this latter being driven by, and serving to sup 
ply air required for combustion of the fuel 
to the prime mover, . The stem 2 is adapted 
to control the flow of liquid fuel to the cham 
ber 8, and for this purpose in the example 
shown is provided at the end remote from the 
diaphragm 5 with a valve f6. The latter serves 
by controlling a vent passage T in the outer end 
of the cylinder p to vary the output of the pump 
in response to axial movement of the stem 2. 
When the pump above described is in action 

the area of the orifice 9 depends automatically 
on the rate of flow of liquid through the orifice, 
variation in the rate of flow being accompanied 
by a corresponding change in the position of the 
plug it. For a given rate of flow there will be 
a corresponding pressure difference between the 
two sides of the annulus 0. So long as this 
pressure difference is balanced by the blower-air 
pressure acting on the diaphragm is, the rate of 
flow of liquid through the orifice will remain 
constant. Variation of blower-air pressure or of 
liquid flow will upset the balance, and cause the 
stem 2 to effect an appropriate adjustment of 
the pump regulating valve it. 

In the modification shown in Figure 2, we emi 
ploy an annulus 0 which is slidable in a cylin 
drical chamber 8, and which is formed by one 
end of a sleeve 261 in the chamber, the other 
end of the sleeve being open and arranged to abut 
against an apertured disc 27 through which liq 
uld can flow. In association with the annulus 0. 
is arranged a co-axial stem 2 on which is 
formed or secured a tapered plug ff. The plug 

11 and annulus 0 are loaded by a helical spring 
8 whose ends abut respectively against a collar 
4 on the stem f2 and against the annulus, 
Also we employ a pair of similar corrugated metal 
capsules 9, 201, the interior of one () of which 
is adapted to receive air through a connection 

O 

4. 
to the atmosphere through an aperture 281 or is 
charged with the liquid fuel at reservoir pressure, 
ancieing interconnected at their adjacent ends. 
Between and in contact with one of the adjacent 
ends of the capsules 9, 29 is arranged one arm 
of a three-armed lever 22. One of the other 
arms of the lever 22 abuts against one end of 
the plug stem 2 through the medium of a thrust 
piece 23, and the remaining arm carries a valve 
f which serves by controlling a vent passage 

to control the output of a liquid fuel pump 
as in the example previously described. Fuel 
from the outlet of this pump flows through an 

20 

25 

inlet 29 and the perforated disc 271 to the inte 
rior of the sleeve. 28, and thence through the 
orifice formed by the annulus 0 and plug 1 
to the Outlet ki. As in the previously described 
example, the area of the orifice 9 depends auto 
matically on the rate of flow of liquid through 
the orifice, variation in the rate of flow being 
accompanied by a corresponding change in the 
position of the plug fl. So long as the differ 
ence of fluid pressure at the two sides of the ori 
fice 9 is balanced by the blower-air pressure act 
ing on the stem 21 through the lever 22, the 
rate of flow of liquid through the orifice will re 
main constant, but variation of blower-air pres 
sure or liquid flow will upset this balance and 
cause the stem to effect an appropriate adjust 
ment of the valve 1 through the lever. The 
chamber 21 is provided with an outlet 30 which 
at its inner end is provided with a filter 3, and 
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which is adapted to communicate with a reser 
voir (not shown), connected to the pump inlet. 
The invention is not, however, limited to the 

examples above described, as details may be 
varied without departing from the essential fea 
tures of the invention. Thus, instead of being 
used to actuate a valve, the stem in either of 
the examples above described may be adapted to 
actuate any other regulating device in the fuel. 
supply system. By utilizing the pressure differ 
ence at the opposite sides of an automatically 
variable orifice through which the liquid fuel 
passes, and the pressure of the blower-air, we 
are able to correlate the supply 'of liquid fuel 
and air to a combustion chamber in a very simple 
and satisfactory manner. 

Having thus described our invention, what we 
do. claim as new and desire to secure by Letters 
Patent is: 

1. Means for automatically controlling the sup 
ply of liquid fuel from a pump to a prime mover 

55 

70 

241 from the blower 2, and that of the other 
(28) is evacuated, these capsules being coaxially 
arranged in a chamber 2 which is either open 75 

having associated with it a blower for supplying 
the air required for combustion of the fuel, com 
prising the combination of a chamber through 
which the liquid fuel can flow, from the pump 
to the prime mover, an annulus slidably mounted 
in the chamber, a tapered plug arranged in the 
chamber coaxially with the annulus and forming. 
with the latter a variable orifice for controlling 
the flow of fuel through the chamber, the an 
nulus and plug being such that their relative 
positions and consequently the area of the orifice 
are dependent on the difference of fudd pressure 
at the opposite sides of the orifice, an axially 
movable stem on which the plug is provided, a 
loading spring associated with both the annulus 
and plug, a lever adapted to be moved by and 
to impart movement to the stem, means for 
actuating the lever ill response to blower-air 
pressure, and means operable by the lever for 
controlling the flow of fuel to the said chamber. 

2. Means for automatically controlling the supe 
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ply of liquid fuel from a pump to a prime mover 
having associated with it a blower for supplying 
the air required for combustion of the fuel, com 
prising the combination of a chamber through 
which the liquid fuel can flow from the pump to 
the prime mover, a pair of relatively movable co 
axial parts forming in the chamber a variable 
orifice for controlling the flow of fuel through 
the chamber, the said parts being such that their 
relative positions and consequently the area of 
the Orifice are dependent on the difference of 
fluid pressure at the opposite sides of the orifice, 
and means responsive to both this difference of 
pressure and the blower-air pressure for con 
trolling the supply of fuel to the chamber. 

3. Means for automatically controlling the sup 
ply of liquid fuel from a pump to a prime mover 
having associated with it a blower for supplying 
tle air required for combustion of the fuel, com 
prising the combination of a chamber through 
which the liquid fuel can flow from the pump to 
the prime mover, a fixed annulus arranged in the 
chamber, a tapered plug arranged in the cham 
ber coaxially with the annulus and forming with 
the latter a variable orifice for controlling the 

0 

5 

6 
flow of fuel through the chamber, the annulus 
and plug being such that their relative positions 
and consequently the area of the orifice are de 
pendent on the difference of fluid pressure at the 
opposite sides of the orifice, a stem on which the 
plug is axially slidable, a spring supporting the 
plug on the stem, a diaphragm responsive to 
blower-air pressure attached to the stem, and 
means Operable by the stem for controlling the 
flow of fuel to said chamber. 

ERNEST ANSLEY WATSON. 
RICHARD JOSEPH. IFELD. 
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