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ABSTRACT: In a rotary distributor fuel injection pump hav 
ing outlet ports connected to injection nozzles by way or 
pipelines respectively, accumulator chambers including a 
plunger slidable in a cylinder and having one end connected to 
the associated outlet port are provided. The plungers are 
loaded by springs towards the end of the cylinder connected to 
the output and the action of the accumulator chambers is to 
stabilize the pressure existing in the outlet and the pipeline at 
the end of injection of fuel. 
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LIQUID FUEL INJECTION PUMPING APPARATUS 
This invention relates to liquid fuel injection pumping ap 

paratus for supplying fuel to a multicylinder internal com~ 
bustion engine and of the kind comprising in combination, an 
injection pump and a rotary distributor member which is ar 
ranged to direct liquid fuel expelled from the injection pump 
during successive injection strokes, to a plurality of outlet 
ports in turn, the outlet ports being connected respectively to 
injection nozzles which direct fuel into the cylinders respec 
tively of the engine. 
The object of the invention is to provide such an apparatus 

in a simple and convenient form. According to the invention 
an apparatus of the kind speci?ed is characterized by the 
provision ofa plurality of accumulator chambers in communi 
cation respectively with the outlet ports, each accumulator 
chamber comprising a cylinder one end of which is in commu 
nication with the associated outlet port and the other end of 
which is in communication with a lower pressure than the 
pressure which occurs during the delivery of fuel by the injec 
tion pump, the cylinder containing a slidable plunger which is 
loaded by resilient means towards said one end of the cylinder 
and the arrangement being such that during the initial delivery 
of fuel by the injection pump the plunger will be displaced its 
maximum extent against the action of the resilient means and 
when the delivery of fuel by the injection pump ceases the 
pressure at the outlet port will be maintained at a further low 
pressure by the action of the resilient means. 

ln one example of a liquid fuel pumping apparatus in ac 
cordance with the invention and as shown in schematic form 
in the accompanying drawing, there is provided a body part 10 
in which is joumalled a rotary cylindrical distributor member 
ll. At one end of the distributor member there is provided a 
transversely extending bore 12 in’ which is accommodated a 
pair of reciprocable pumping plungers 13. The pumping plun 
gers are arranged to be moved inwardly as the distributor 
member rotates by the action cam lobes formed in the internal 
periphery of an annular cam ring 14 which surround the dis 
tributor member at this point and which is mounted in the 
body part. The cam lobes together with the pumping plungers 
constitute an injection pump from which fuel is expelled dur 
ing inward movement of the pumping plungers, by way of a 
longitudinal passage [5 formed in the distributor member and 
which at one point communicates with a radially extending 
delivery passage 16. For cooperation with the delivery passage 
there is formed in the body part, a plurality of outlet ports 17 
which in use, are connected respectively by way of pipelines 
18 to injection nozzles 19 mounted so as to direct fuel into the 
cylinders respectively of an ‘associated engine. The distributor 
member is driven in timed relationship with the engine and 
during successive injection strokes of the injection pump, fuel 
is delivered to the outlet ports [7 in turn. 

At another point the longitudinal passage is in communica 
tion with a plurality of inlet passages 20 which also extend to 
the periphery of the distributor member and which are ar 
ranged to register in turn, with an inlet port 2| formed in the 
body part. The inlet port is in communication with a source 22 
of liquid fuel under pressure and conveniently this is con 
stituted by avane type feed pump the rotary part of which is 
mounted at the end of the distributor member remote from 
the transversely extending bore. The feed pump is provided 
with an inlet which communicates with a source 23 of fuel and 
an outlet port which is in communication with the aforesaid 
inlet port by way of an adjustable throttle member 24 whereby 
the amount of fuel which ?ows through the inlet port can be 
controlled. ln known manner, the feed pump is provided with 
a relief valve (not shown) whereby the outlet pressure thereof 
is controlled. 

In in operation. during inward movement of the pumping 
plungers l3the delivery passage 16 is in communication with 
an outlet port I7 and fuel is expelled ‘from the transverse bore 
tothe outlet port and flows by way of the interconnecting 
pipeline. to the associated nozzle 19. At the end of the inward 
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movement of the pumping plungers delivery of fuel to the en 
gine ceases and the cam lobes are so shaped as to permit slight 
retraction of the plungers 13 whilst the delivery passage is still 
in communication with the outlet port. In this manner a small 
quantity of fuel is allowed to ?ow from the outlet port into the 
passages of the distributor and this permits rapid closing of the 
valve which is contained within the injection nozzle 19. Dur 
ing continued rotation of the distributor member the delivery 
passage I6 is moved out of register with the outlet port and an 
inlet port 20 moves into register with the inlet port 2!. Whilst 
this latter communication is established fuel flows from the 
outlet of the feed pump 22 into the transversely extending 
bore and the pumping plungers are moved outwardly. The 
amount of fuel which flows is controlled by the throttle 
member 24 the setting of which can be adjusted by an opera~ 
tor so that the speed of the associated engine is controlled. 
During continued rotation of the distributor member the plun 
gers are again moved inwardly whilst the delivery passage in 
communication with another outlet port. In this manner fuel is 
supplied to the engine cylinders in turn. 
When such apparatus is in use it has been found that small 

discrepancies occur in the amount of fuel which is delivered 
by each injection nozzle. It is thought that these discrepancies 
occur due to the presence of pressure waves in the outlet ports 
and pipelines. in order to minimize the effect of these pressure 
waves there is provided in association with each outlet port, an 
accumulator chamber which comprises a cylinder 15 one end 
of which is in communication with the outlet port 17 and the 
other end of which is at a lower pressure than the pressure 
which occurs during the delivery of fuel by the injection 
pump. Conveniently this may be atmospheric pressure or it 
may be the inlet pressure of the feed pump. Mounted within 
the cylinder is a slidable plunger 26 which is located by 
resilient means in the form of a coiled compression spring 27 
towards said one end of the cylinder and the arrangement is 
such that during the initial delivery of fuel by the injection 
pump the plunger will be displaced its maximum extent 
against the action of the resilient means, whereafter delivery 
offuel through the pipeline I8 and the nozzle 19 will occur. At 
the end of the injection stroke, the plunger 26 remains in the 
aforesaid position until unloading of fuel has ceased and when 
the pressure of fuel in the outlet port and the pipeline falls to a 
sufficiently low value, the plunger 26 will be moved by the ac 
tion of the spring 27 and the accumulator chamber will act to 
damp any pressure waves which occur in the outlet port and 
associated pipeline . The extent of movement of the plunger 
26 against the action of the spring 27 is limited by abutment of 
a peg on the plunger with the end ofthe cylinder. 

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

1. A liquid fuel injection pumping apparatus for supplying 
fuel to a multicylinder internal‘ combustion engine and of the 
kind comprising in combination, a body part, an injection 
pump mounted in the body part and operable in synchronism 
with the associated engine. a plurality of outlet ports formed in 
the body part and which, in use, are connected respectively to 
injection nozzles which direct fuel into the cylinders of the en 
gine, a rotary distributor member mounted in the body part, a 
passage in the distributor member, said passage opening onto 
the periphery of the distributor member at a position to re 
gister with the outlet ports in turn during successive injection 
strokes of the injection pump, the passage also communicating 
with the injection pump, the apparatus being characterized by 
a plurality of accumulator chambers communicating respec 
tively with the outlet ports, each accumulator chamber com 
prising a cylinder one end of which is in communication with 
the associated outlet port and the other end of which is in 
communication with a lower pressure than the pressure which 
occurs in the outlet port during the delivery of fuel by the in 
jection pump. a slidable plunger within the cylinder, resilient 
means acting on said plunger to urge the plunger towards said 
one end of the cylinder and the arrangement being such that 
during the initial delivery of fuel of the injection pump to an 
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outlet port, the plunger of the accumulator chamber as 
sociated with the port, will be displaced its maximum extent 
against the action of the resilient means and when the delivery 
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4 
of fuel by the injection pump ceases the pressure a! the outlet 
port will be maintained at a further low pressure by the action 
of the resilient means. 


