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1. 
This invention relates to variable-delivery liq 

uid fuel injection pumps for internal combustion 
engines, of the kind in which a reciprocatory 
plunger (or each of a plurality of Such plungers) 
has mounted on it a slidably adjustable sleeve 
for controlling a spill passage in the plunger. 
The object of the invention is to enable the rate 
of output of such a pump to be automatically 
controlled in a simple manner. 
According to the invention there is provided 

in a pump of the kind above specified, a control 
means comprising the combination of a Spill 
chamber, a sleeve adapted to control communica 
tion between the spill passage in the plunger 
and the spill chamber, a throttle adapted to con 
trol a discharge passage from the Spill chamber, 
a stop which determines the normal position of 
the sleeve, and a spring adapted to move the 
sleeve towards the stop, the liquid pressure in 
the spill chamber being utilised for moving the 
sleeve away from the said position. 

In the accompanying drawings: 
Figures 1, 2, 3 and 4 are sectional views illus 

trating diagrammatically four typical embodi 
ments of the invention. 

Referring to Figure 1, there is formed in the 
body d of the pump, a bore b in which is slidable 
the plunger c. The discharge stroke of the 
plunger is effected by a rotary can d acting on 
a slipper e which Supports one end of the plunger, 
the Suction stroke being effected by a spring f. 
The working chamberg of the pump is supplied 

from the fuel inlet h through an annular cham 
ber i and ports i. At the discharge end of the 
chamber g is arranged a delivery valve k loaded 
by a Spring m. Fuel discharged past the valve' 
is delivered through the outlet in. 

In the body part a is formed a spill chamber o, 
and adjacent to this chamber is formed a sub 
chamber p, the two chambers being separated 
by an annular land q through which extends the 
sleeve r which is slidable on the plunger. The 
sleeve has formed on it a collar s which abuts 
against One end of the Sub-chamber under the 
action of a spring it contained in the sub-cham 
ber. The end of the Sub-chamber against which 
the collars abuts serves as a stop for determining 
the normal position of the sleeve r. 

In the plunger c is formed the Spill paSSage ut 
leading from the working chamber of the pump 
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by way of radial ports to an annular groove up 
On the plunger, which groove is controlled by the 
sleeve. If desired a non-return valve ac may be 
provided in the plunger, as shown, or elsewhere 
between the working chamber g and the Sub 
chamber p. 
The drawing shows the plunger at the com 

mencement of its delivery stroke. The first effect 
of the plunger during this stroke is to cut off the 
portS i. Later the fuid is discharged through 
the valve k. When the plunger approaches the 
end of this stroke, the groove uy on the plunger 
paSSes out of the sleeve, and So allows fuel to 
escape to the Spill chamber, So preventing further 
discharge through the valve k. 
To enable the pump output to be automatically 

controlled, the Spill chamber is provided with an 
Outlet passage y leading to a passage 2 which 
communicates with the inlet chamber i, and for 
controlling the rate of flow through the passage y 
there is provided a throttle 2. In the example 
shown the throttle is adjustable by a lever which 
is operable manually or automatically. Or alter 
natively provision may be made for adjusting the 
Spring it. The sub-chamber p may also be ar 
ranged in communication With the passage ae. 
The arrangement is such that so long as the 

Output of the pump does not exceed a predeter 
mined rate, then for a given setting of the 
throttle, the fuel entering the spill chamber will 
paSS out to the paSSage 2 at a rate which will 
allow the Spring t to hold the sleeve r in its nor 
mal position as shown in the drawing. But if the 
rate of pump output exceeds the predetermined 
amount, liquid fuel pressure will build up in the 
Spill chamber Sufficient to move the sleeve against 
the action of the Spring it and so allow the liquid 
fuel to escape into the spill chamber at a cor 
respondingly earlier period in the discharge 
Stroke of the plunger, the extent of movement 
of the sleeve being dependent (for a given setting 
of the throttle) on the rate of output of the pump. 
Consequently, so long as the rate of actuation of 
the pump remains normal, the sleeve will remain 
in its normal position but when the said rate of 
actuation is exceeded, the sleeve will move and 
reduce the rate of fuel output from the pump. 
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The normal setting can be varied by appropriate 
adjustment of the throttle, 
The modified construction shown in Figure 2; 
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is essentially the same as that shown in Figure 1, 
but differs in the following details. 
At one side of the spill chamber othere is 

formed in the body part a of the pump, a cylin 
drical chamber 3 which contains a piston 4 loaded 
by a spring 5. The piston 4 is connected to the 
sleeve r by a bell-crank lever 6. The extent of 
movement of the piston 4 under the action of 
the spring 5 is limited by a projection 7 on the 
piston which can abut against the adjacent Wall 
of the spill chamber, which wall serves as a stop. 
The spill chamber is provided with an outlet 
passage y which is controlled by the throttle 2. 
This throttle may be adjustable as shown, or 
alternatively the spring 5 may be adjustable. As 
in the arrangement shown in Figure i, the pas 
Sage y opens into a passage a leading to the inlet 
chamber i. Also the chamber 3 is in communica 
tion with the passage 2. 
The normal position of the sleeve r is that 

shown in the drawing, and the sleeve remains 
in this position. So long as a normal pressure ex 
ists in the Spill chamber. But in the event of the 
rate of output of the pump exceeding a predeter 
'mined: amount, the pressure in the spill chamber 
increases, and by its action on the piston 4, causes 
the latter to move the sleeve r in the direction 
for allowing fuel to escape from the working 
chamber of the pump at an earlier instant during 
the delivery stroke of the plunger c. 

In the examples illustrated by Figures 1 and 2, 
only the plunger c is shown. But it will be under 
stood that two or more plungers may be provided, 
each having associated with it, a controlling sleeve 
r, spill chamber, o, and throttle 2 as above die- : 
Scribed. 

Figure 3 illustrates an application of the in 
vention to a pump of the kind in which the re 
ciprocatory motion of a single plunger Serves to 
effect the pumping action, and in which rotary 
motion of the plunger about its longitudinal axis 
Serves to distribute Successive discharges to each 
in turn of a plurality of engine cylinders. In the 
example shown, reciprocation of the plunger is 

- effected by the alternate actions of a rotary can 
9 on a lever t0, and a Spring il. Rotary motion 
is imparted to the plunger through helical gear 
wheels: 2. Liquid fuel is supplied at the inlet h, 
from which it passes through the chanaber i 
to the ports dileading to the Working chamberg 
of the pump. EDuring the delivery stroke of the 
plunger c the liquid passes, down the axial bore at 
to a radial port t3 and thence, by Way of a lion 
gitudinal groove 4 in the plunger to each in 
turn of the outlet passages: 5 (of which two are 
shown in the drawing). 
The application of the present invention to the 

pump shown in Figure 3 is essentially similar to 
that shown in Figure 1, Corresponding parts be 
ing identified by the same reference letters. 

Figure 4 illustrates the application of the in 
vention in a modified form to a pump of the kind 
shown in Figure 3. In this modification, the 
plunger chas. formed on it... a coaxial extension 
6, and the working chamber g of the pump is 

of annular form. Liquid fuel is admitted to the 
working chamber from an inleth through a -cy 
lindrical chamber 17, passages 8 and ports, 9, 
and liquid can pass from the Working chamber 
to the bore -u, through a radial port 26, the bore it 
being closed at its upper end. On the plunger 
extension 6 is slidably mounted a control, sleever 
which is closed at one end and on which is formed 
apiston. 20. In this example, the spill chamber o 
is formed by the upper portion of the chamber 
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4. 
f7, and the sleeve r is held in its normal posi 
tion against an adjustable stop 2 by the Spring it. 
The spill chamber is provided with an outlet y 
which is controlled by a throttle 2 and which 
opens into a passage 2 leading to the inlet cham 
ber 7. The action of the sleeve r is essentially 
similar to that already described. When the 
plunger c approaches the end of its discharge 
stroke, the annular groove up on the plunger ex 
tension 6 (which communicates with the axial 
bore u through ports v), comes opposite the pas 
Sage 22 in the sleeve and allows liquid to escape 
from the working chamber g to the spill cham 
ber o. So long as the rate of output of the pump 
remains below the amount determined by the 
throttle 2, the sleeve remains in its normal posi 
tion, but when the rate is exceeded, the liquid 
pressure in the spill chamber moves the sleeve 
in opposition to the spring t for effecting earlier 
discharge from the working chamber to the spill 
chamber. 
As already mentioned, the sleeve in the ex 

ample shown in Figure 4 is closed at one end, 
thus forming a chamber 24 between one end of 
the plunger extension and the closed end of the 
sleeve. This chamber is in permanent communi 
cation with the inlet chamber 17 by way of a 
passage 25. 
By this invention, automatic restriction of the 

rate of output of pumps of the kind described 
to any desired amount, can be effected in a very 
simple and Convenient manner. 

Having thus described my invention what I 
claim as new, and desire: to Secure by Letters. Pat 
ent is: 

1. En a variable-deliveryliquid fuel injection 
pump for an internal combustion engine, of the 
kind having a reciprocatory plunger means slid 
able in a bore, the combination comprising a 
spill chamber surrounding the plunger means, 
passage means adapted to afford communication 
between the effective end of the plunger means 
and the spill chamber, a sleeve surrounding the 
plunger means for controlling comrahlunication be 
tween the said passage Enea as and the Spill cham 
ber, a discharge passage communicating with the 
spili ehamber, throttle-means in said discharge 
passage for restricting flow therein, stop-means 
for determining the position of the sleeve to alf 
ford normal pump-output by permitting Spill to 
occur towards the end of the plunger stroke, 
spring means for urging the sleeve towards: the 
said stop means, and piston means Operatively 
associated with the sleeve and exposed to the 
liquid pressure afforded in the spill chamber by 
the aforesaid throttle means whereby the sleeve 
will be moved away from the stop, means and 
thereby reduce the effective. Stroke of the plurager 
when said. pressure overcomes the force of the 
Spling nean.S. 

2. A fuel pumg according to clain. 1, compris 
ing : -a, - sub-chamber -associated with the , Spill 
chamber, the sleeve being slidably mounted on 
the plunger at a position between the Spill cham 
ber and the sub-chamber, one end of the sleeve 
being exposed to pressure liquid in the Spill 
chamber and the other end having a formation 
adapted to co-operate with a part of the Sub 
chamber Wall which constitutes the stop neans. 

3. A fuel pump according to claim 1, in which 
the sleeve is slidable on a part of the plunger 
extending through the spill chamber and com 
prising a spring-loaded piston arranged to be 
subject to the liquid pressure in the spill cham 
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ber, an operative connection between Said piston 
and the sleeve, and stop means engageable by 
the piston for determining the normal position of 
the sleeve. 

4. A fuel pump according to claim 1, in which 
the plunger receives both reciprocatory and ro 
tary movements, the rotary movement serving to 
distribute successive charges to a plurality of 
engine cylinderS. 

5. A fuel pump according to claim 1, in which 
the plunger receives both reciprocatory and 
rotary movements, the rotary movement serving 
to distribute successive charges to a plurality of 
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engine cylinders, and in which the sleeve is as 
sociated with an extension of the plunger. 

6. A fuel pump according to claim 1, in which 
the throttle means is adjustable. 

FRASEER, MACKIE EVANS. 
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