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1 .

This invention relates to systems in which
liquid fuel is supplied to an internal combustion
prime mover by a variable-delivery pump, the
means which control the output of the pump

end of the lever in the direction for closing the

2

vent. The compartment ¢ also contains a plunger.

~ w which is adapted to act on the lever ¢ in oppo-

sition to the spring v, the plunger being respon-

" sive to fluid pressure in a sub-chamber. z on the

being responsive at least in part to fluid pressure % chamber 7. Moreover, the compartment ¢ is con-
dependent on the speed of the prime mover. - nected by pipes y, 2 to the tank ¢ at the supply
- The object of the invention is to enable. any side of the pump @. The other compartment «
desired part of the available fluid pressure to be is provided with an opening 2 leading to the
used for actuating the output controlling means 10 atmosphere, and contains an evacuated capsule
- of the pump. ’ 3 adapted to act on the lever q in opposition to -
In the accompanying sheets of explanatory the spring ». s
drawings: ) Adjustment of the swash plate b of the pump ¢
Figure 1 is a diagrammatic part sectional side - to vary the pump output is effected automatically
view illustrating one form of the invention ap- 15 by the piston % in response to ‘movement of the
plied to a variable delivery pump, and Figure'2 '° lever q. o S
is a section on the line 2—2 of Figure 1. In carrying the invention into effect as shown
Figure 3 is a sectional side view illustrating a in Figures 1 and 2, I provide a by-pass device
modified feature. : ‘having a hollow body part 4 adapted to form a
Figures 4 -and 5 are similar sectional views 20 shallow eylindrical chamber in which is mounted
fllustrating respectively two modified forms of a rotatable disc 5 having a plain outer beriphery,
the invention. : the latter and the inner periphery of the cham-
Figure 6 is a similar view to Figure 1 illustrat- ber forming a narrow annular space 6 through
ing another modified form of the invention. which liquid fuel can flow. At diametrically op- -
In Figure 1 a indicates a variable-delivery o5 posite positions the body part 4 is formed with a
pump of the swash plate type which is adapted pair of ports 1, 8 which communicate with the
to be driven in any convenient manner by the annular space 6. 'The port T serves as a connec-
internal combustion prime mover (not shown) to tion for one end of a pipe 9 which at its other
be supplied with liquid fuel by the pump, the out- end is connected to the pump delivery pipe f.
put of the pump being controlled in known man- The other port 8 serves as a connection for one
ner by an angularly adjustable swash plate b. 3¢ end of the pipe ¥ which at its-other end is con-
Liquid fuel is supplied from a tank ¢ to the pump nected to the compartment ¢ of the chamber r,
@ by a pipe d, and is delivered by the pump to the and which at an intermediate position is con-
jets e of the prime mover through another pipe 7. nected by the pipe z to the tank o at the supply
The swash plate b is connected by a rod:g to a side of the pump «. When the pump ¢ is in
piston % whieh is slidable in a cylindrical .cham-~ 35 action the annular space § in the body part 4
ber ¢ formed in the stationsry part of the pump a, forms a by-pass by which some of the liquid in-:
the piston being loaded by a spring j. The end -the delivery pipe f can constantly be returned to
of the chamber i towards which the piston % is the supply side of the pump aq, and the dimen-j
movable by the spring § is connected by a pipe k& sions of the annular space are made such as wili -
to the delivery pipe f of the pump @, and this end - 40 set up a convenient- pressure gradient between
of the chamber also communicates with the other the two ports 7, 8. )
end of the chamber through a restricted passage The rotatable disc 5§ is formed with a radial
m. The latter end of the chamber i is connected bassage 10 leading from the periphery of the
by a pipe 7 to a vent o which at its outer end disc to an axial passage i1 in the disc. The axial
forms a seating for a closure member » on one 45 bassage || communicates with a third port 12 in
end of a lever q in a chamber 7. : one end of the hollow body part 4, this port serv-
The lever q is secured at a position intermediate ing as a -connection for one end of a pipe 13
its ends to a diaphragm s which serves as a ful- which at its other end is connected to . the sub-
crum for the lever, and divides the chamber r chamber x on the chamber r. Consequently pres-~
into two compartments f, u. The vent o is 50 sure fluid can flow from the annular space § in
adapted to communicate with the compartment ¢ . the body part 4 to the sub-chamber z* where it
under the control of the closure member p on the acts on the adjacent end of the plunger w which
lever ¢, and this compartment contains a com- forms a part of the mechanism for controlling
pression spring v adapted to act on the adjacent the pump output. Also the disc 5 is rotatable
85 manually or under manual control (through: the
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medium of an axial stem {4 on the disc and a
lever 15 on the stem) o move the outer end of
the radial passage 10 to any desired position be-
tween the ports 71, 8 and so vary the fluid pres-
sure acting on the plunger w. ) )

As an alternative to the disc 5 shown in Fig-
ures 1 and 2 I may employ a peripherally toothed
disc as indicated by 5! in Figure 3. _

Tnstead of having the form above described
the by-pass device may have any of a variety of
forms two of which are illustrated in Figures 4
and 5.

In the example shown in Figure 4 I employ a
chambered body part 42 having a pair of cylindri-
cal ports 72, 82 at ils opposite ends, the outer
ends of the ports serving respectively as connec-
tions for the pipes 8, ¥ previously deseribed. In
each of the ports 12, 82 is arranged a slidable
flow-controlling plug 52 which may be of tapered
form or of cylindrical form with one or more
tapered grooves as 62 along its length. The two
plugs 52 are interconnected by and may be inte-
gral with a part 16 adapted to receive linear
movement from a crank or like mechanism in-

cluding a pin {7 engaging a slot {8 in the said .

part, the said mechanism being operable manu-
ally or under manual control. By operating the
crank or like mechanism the plugs 3% are moved
$0 as simultaneously to increase the effective area
of one of the ports 12, 82 and decrease the other.
Alternatively two separate plugs may ke used,
these being actuated by a rotatable cam situated
between their adjacent ends. In one side the
body part 42 is provided with a third port 122

which serves as a connection for the previously «;

described pipe i3 whereby pressure fluid is con-
ducted to the output controlling nmechanism of
the pump. By varying the effective areas of the
two first mentioned ports 72, 82 the pressure of
the liguid in the hody part 42 (and consequently
the pressure acting on the pump controlling
mechanism) is also varied.

Tn the example illustrated by Figure 5 I em-
ploy a body part 43 provided with three ports 13,
83 and 123 which serve respectively as connections
for the pipes 9, y and 13 previously described.
The ports 13, 123 communicate respectively with
passages 19, 20 in the body part 43, and these pas-
sages are interconnected by a third passage 24 in

the body part. Also the third passage 21 is con- 5

nected at one end fo the port 8% by a fourth pas-
sage 22 in the body part 4% Moreover, fluid flow
from the passage 19 to the passage 214 is restricted
by an adjustable member 23, and fluid flow from
fhe passage 22 to the port 83 ig likewise restricted
by an adjustable member 24. Further, fluid flow
from the passage 2! to the passage 22.1s con-
trollable by a flow-restricting memper 28, the lat-
ter being adjustable by rack-and-pinion mecha-
‘nism 26 from a lever 27 which is operable manu-
ally or under manual control. By adjusting the
flow-restricting member 25, the fluid pressure in
the passage 2! (and consequently the pressure
acting through the port 123 on the pump control~
ling mechanism) is varied. ) )
Tnstead of employing the pressutre of fluid de-
livered by the pump for actuating the plunger w
of the pump controlling mechanism shown in Fig-
ure 1, I may employ the delivery pressure of a
blower driven by the prime mover. An example
of this modification is illustrated in Figure 6 in
which parts similar or analogous to those shown
in Figure 1 are indicated by the same reference
characters suffixed by 4.
_In the example Hlustrated in Figure 6 the sub-
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chamber ¢ is divided by a diaphragm 28 into two
compartments one of which is provided with an
air vent 28, and the other of which is connected
by the port §2¢ and a passage 30 to.a pair of
ports 74, 84 'The diaphragm 28 serves to actuate
the plunger w4 The pori 7 serves as a connec-

_tion for one end of-a pipe 33 which at its other

end is connected to the outlet of the compressor -
34, the-inlet of the compressor being connected
by a pipe 38 to the compartment u* containing
the evacuated capsule 3¢ Also the port T¢ is
provided at its-inner end with a member 36 for
restricting fluid flow from the compressor 34 to
the passage 36. The port 8% serves as a fiuid vent,
and the flow of fluid through this vent is control-

_lable by a second flow-restricting member 31, the

latier heing adjustable manually or under man-
ual control. When the compressor 3% is in action
a portion of the air delivered by it is constantly
discharged to the atmosphere through the port T4,
passage 38, and port 84 and the first mentioned
flow-restricting member 86 sets up a convenient
pressure drop between the compressor outlet and
the passage 38 leading to the diaphragm 28. By
adjusting the second flow-restricting member 37,
the fluid pressure acting on the diaphragm 28
(and  consequently on the plunger wt) can he
varied.

By this invention the control of the liquid fuel
supply to an internal combustion prime mover
can be effected in a very satisfactory manmer.
The invention is not, however, restricied to the

. examples described, as its essential features may

be embodied in a variety of forms.

aving thus deseribed my invention what I
claim as new and desive to sgoure by Ietters
Patent is: .

1. A liguid fuel supply system comprising &
variable delivery pump and a memper respon-
sive to fuid pressure for contrcliling the ocutput
of the pump, a by-pass device having in combina=
tion a pressure fluid inlet, a pressure fluid out-
let, a restricted passageway interconnecting the
inlet and outlet, a port which communicetes
with the passageway af a position between the
inlet and cutlet, and means through which the
pump contrel member is exposed to the fluid
pressure ab the said position within the passage-
way, and adjustable means for estaklishing a
variable pressure drop in the passageway to vary
the fluid pressure acting on the said member.

2. A liguid fuel supply system as claimed in
claim 1, in which the ky-pass device comprises
in combination a shallow cylindrical chamber
provided at diametrically opposite positions with

 the inlet and ocutlet, and ai one side with the
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port, a rotatable disc mounted within the cham-
ber so as to leave a narrow annuiar space be-~
tween the outer pcriphery of the disc and the
inner periphery of the chamber, the disc heing
formed with a passageway through which the
said space communicates with the port, and
manually .controllable means fer imparting ro-
tational adjusting movement to- the disc.

3. A liguid fuel supply system as claimed i
claim i, in which the by-pass device comprises
in eombination a shallow eylindrical chamber
provided at diametrically opposite positions with
the inlet and outlet, and at one side W ith the
port, a rotatable and peripherally tsothed disc
mounted within the chamber sc as to lsave a
narrow - annular space between . the periphery
of the disc and the inner periphery of the chani-
ber, the disc being formed with a passageway
through which the said space communicates with
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the port, and manually conf;rol_lable means for
imparting rotational adjusting movement to the
dise. :

4. A liquid fuel supply system as claimed in

claim 1, in which the by-pass device comprises:

in combination a hollow body part provided at
opposite ends with the inlet and outlet, and at
one side with the port, a pair of slidable flow-
controlling plugs mounted respectively in the
inlet and outlet, and manually controllable
means for imparting simultaneous adjusting
movements to the plugs.

5. A liquid fuel supply system as claimed in
claim 1, in which the by-pass device comprises
in combination a body part provided with pas-
sages interconnecting the inlet and outlet and
the port, a member for restricting Auid flow
from the inlet to the port and. the outlet, an-
other member for restricting fluid flow through
the outlet, a third member for restricting fluid
flow between the port and the outlet, and man-
ually controllable means for varying the posi-
tion of the third member.
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6. A liquid fuel supply system as claimed in
claim 1, in which the by-pass device is provided
at its inlet with a member for restricting fluid
flow between the inlet and outlet and the port,
and at its outlet with an adjustable member for
restricting fluid flow through the ouglet.

) ERNEST ANSLEY WATSON.
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