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LIQUID FUEL PUMPS FOR INTERNAL 

COMBUSTION ENGINES 
Kenneth Albert Walters Kemp, Ealing, London, England, 

assignor to C.A.V. Limited, London, England 
Filed July 23, 1962, Ser. No. 211,731 

6 Claims. (El. 123-139) 

This invention relates to liquid fuel pumps for internal 
combustion engines and of the kind comprising a body 
part, a rotary distributor in the body part, a head formed 
or secured at one end of the distributor, said head having 
formed therein a transverse bore, at least one plunger 
in the bore, an annular cam surrounding the head where 
by inward movements will be imparted to the plunger as 
the head rotates, a longitudinal passage in the distributor 
in communication with said bore, a delivery passage in the 
distributor in communication with the longitudinal pas 
sage, a plurality of delivery ports in the body part with 
which the delivery passage is adapted to register in turn 
as the distributor rotates, and feed means for feeding 
fuel to the longitudinal passage to move the plunger out< 
wardly. 
The object of the invention is to provide a convenient 

form of such a pump whereby the quantity of fuel de 
livered may be varied and the timing of its delivery may 
be varied automatically to accord with conditions under 
which the engine is operating. 

According to the invention a pump of the kind speci?ed 
comprises in combination an axially movable shuttle in 
the longitudinal passage in the distributor, means for limit 
ing axial movement of the shuttle, a pair of cylinders in 
the body part, a pair of pistons in the cylinders respec 
tively, two series of angularly spaced passages in the dis 
tributor, said two series of passages being in communica 
tion with the longitudinal passage at positions beyond op 
posite limit poistions of the shuttle respectively, and being 
adapted to register in turn respectively with one pair of 
ends of the pair of cylinders whilst the delivery passage 
is out of register with the delivery ports, further ways in 
the distributor whereby said one pair of ends of the pair 
of cylinders are placed in communication with said feed 
means whilst the delivery passage is in register with any 
of the delivery ports, and whereby the opposite ends of 
the pair of cylinders are placed in communication with 
the said feed means whilst the delivery passage is out of 
register with the delivery ports, a spill passage in the 
distributor arranged to be uncovered by the shuttle at the 
end of its permitted movement in a direction towards the 
delivery passage, means for controlling the permitted 
movement of the one piston to determine the quantity of 
fuel fed to the engine, and means for controlling the per 
mitted movement of the other piston to control the timing 
of injection. 

In the accompanying drawings: 
FIGURE 1 is a part sectional side elevation on the line 

1-4 of FIGURE 2 of one example of a liquid fuel pump 
in accordance with the invention showing the parts of 
the pump at one position during the cycle of operation, 
FIGURE 2 is a section on the line 2-—2 of FIGURE 1, 
FIGURE 3 is a section on the line 3—3 of FIGURE 2, 
FIGURE 4 is a section ‘on the line 4-4 of FIGURE 1, 
FIGURE 5 is a section on the line 5~—5 of FIGURE 1, 
FIGURE 6 is a fragmentary section on the line 6~6 

of FIGURE 1, 
FIGURE 7 is a section on the line 7—7 of FIGURE 1, 
FIGURE 8 is a part sectional side elevation on the 

line 8-8 of FIGURE 9 showing the parts of the pump 
in another position during the cycle of operation, 
FIGURE 9 is a fragmentary section on the line 9—9 

of FIGURE 8, 
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FIGURE 10 is a fragmentary section on the line 10—19 

of FIGURE 9, 
FIGURE 11 is a fragmentary section on the line 11-11 

of FIGURE 8, 
FIGURE 12 is a fragmentary section on the line 12-12 

of FIGURE 8, 
FIGURE 13 is a fragmentary section on the line 13-—-13 

of FIGURE 8 and 
FIGURE 14 is a fragmentary section on the line 14—14 

of FIGURE 8. 
Referring to the drawings there is provided a body part 

20 which at one end contains a feed pump 21. This 
pump has “an inlet 22 and an outlet formed in the body 
part, the inlet and outlet ‘being interconnected by a spring 
loaded relief valve (not shown) which regulates the pres~ 
sure which is generated by the pump to a pressure which 
varies with the speed of the pump. 
At the other end of the body part is contained an injec_ 

tion pump which includes -a head 23 having formed in it 
a diametrically disposed bore 24. In the bore are a pair 
of reciprocable plungers 25 which, as the head rotates, are 
adapted to be moved inwardly at an appropriate timing 
by the interaction of rollers 26 at their outer ends with 
a surrounding annular cam 27. > 

The rotary parts of the feed and injection pumps are 
interconnected by a cylindrical distributor 28 and are 
adapted to be driven as a unit by the engine with which 
the pump is to be associated. In the distributor 28 is 
formed an axial passage 29 which at one end is in com 
munication with the bore 24 in the head 23, and which at 
its opposite end is in communication with a radially ex 
tending delivery passage 30 formed in the distributor and 
adapted to register in turn, as the distributor rotates, with 
a plurality of angul-arly spaced delivery ports 31 in the 
‘body part; there being as many delivery ports as there 
are cylinders in the engine with which the pump is asso 
ciated. In the present example the pump is intended for 
use with a four cylinder engine and there are therefore 
‘four delivery ports which are adapted for connection to 
injection nozzles associated with four cylinders respec 
tively. 

In the axial passage 2? in the distributor 28 is an axially 
movable shuttle 3-2, movement of which is limited by 
means of a pair of stems 33, 34 extending into the pars 
sage from opposite ‘ends. Moreover, in the distributor 
are formed two series of four equiangularly spaced ra 
dial passages extending from the axial passage. The ?rst 
series of passages 35 open into the axial passage 29 at 
a position such that they are partially uncovered by the 
shuttle 32 when the latter is at the extreme limit of its 
travel towards the delivery passage 30‘, whilst the second 
series of passages 36 open to the axial passage at a posi 
tion such that they are partially uncovered by the shuttle 
when it is at the extreme limit of its travel towards the 
bore 24 in the head. Furthermore, the angular position 
of the passages 35 and 36 is the same. Between the two 
series of passages 35, 36 there is formed in the periphery 
of the distributor 28 a circumferentially extending 
groove 37 which is in communication with the outlet of 
the feed pump through a ‘feed passage 33 in the body part 
20. Extending from the groove 37 is at least one radial 
spill passage 39 extending into the axial passage and ar 
ranged to be uncovered by the shuttle 32 when at the 
limit of its travel towards the delivery passage 30. Also 
extending from the groove 37 are four equiangularly 
spaced longitudinally extending grooves 40 in the periph 
ery of the distributor, these grooves being angularly 
spaced from the passages 35, 36 by 45°. 

Angularly displaced from grooves 40 by 45° is a fur 
ther series of longitudially extending grooves 41 in the 
periphery of the distributor. The grooves 41 are dis 
posed axially between the series of radial passages 35 and 
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the delivery passage 3%} in the distributor, and are dis 
posed axially so as to overlap the longitudinal grooves 40 
by a small amount. Furthermore, the longitudinal 
grooves 41 are in communication with a circumferential 
groove 42 in the distributor which is in communication 
with a passage 43 in the body part leading to the inlet 
side of the feed pump 21. 

In the body part are formed a pair of cylinders 44, 45 
the axes of which extend parallel to one another and ra 
dially relative to the distributor. Moreover, in the pair 
of cylinders are a pair of axially movable pistons 46, 47 
respectively. At the inner end of the cylinder 44 is a 
port 48 with which the passages 36 and the longitudinal 
grooves 40 are adapted to register alternately and in 
turn as the distributor rotates, whilst at the inner end of 
the cylinder 45 is a port 49 with which the passages 3'5 
and the longitudinal ‘grooves 40 are adapted to register 
alternately and in turn as the distributor rotates. More 
over, in communication with the outer ends of both cylin 
ders is a passage 50 in the body part. This passage, as the 
distributor rotates, is adapted to register alternately and 
in turn with the overlapping end portions of the longitu~ 
dinal grooves 46, 41. 
> The operation of the pump as so far described is as 
follows: 

Assuming that the plungers 25 of the injection pump 
are moved apart, and that the shuttle 32 is against the 
stop 33, then as the plungers are moved inwardly the dis 
placement of fuel vfrom the bore 24 will cause the shuttle 
to be moved towards the stop 34 thereby displacing fuel 
trout the axial passage 29 at the opposite side of the 
shuttle through the delivery passage 30‘ to the appropriate 
delivery port 31, any excess fuel remaining in the bore 
after the shuttle has partaken of its full stroke being dis 
charged through the spill passage 39. Whilst the delivery 
passage 3% is in register with any one of the delivery ports 
31 fuel is also being fed from the feed pump 21 to the 
inner ends of the cylinders 44, 45 by‘ way of the groove 
37 and one of the grooves 40. Meanwhile fuel can es 
cape from the outer ends of the cylinders 44, 45 through 
one of the grooves 41 by way of passage 50. At a posi 
tion of the distributor 45° subsequently, one of the lon 
gitudinal grooves 40 is placed in communication with the 
outer ends of the cylinders 44, 45, by way of passage ‘50 
whilst their inner ends are in communication respectively 
with one of the radial passages 36, 35. As a result fuel 
fed by the feed pump to the outer ends of the, cylinders 
will cause the pistons to move inwardly. Fuel from the 
cylinder 45 is fed to the axial passage 39 in the distributor, 
and will move the shuttle towards the bore 24 in the head 
by an amount dependent upon the quantity of fuel fed 
from the cylinder 45. This amount determines the quan 
tity of fuel fed to the engine on the next injection stroke. 
Fuel fed to the side of the shuttle from the cylinder 44 
will cause the plungers 25 ‘of the injection pump to be 
moved outwardly to an extent dependent upon the quan 
tity of fuel fed. This quantity in turn determines the 
timing of the injection, since the further the plungers are 
moved outwardly the sooner in the cycle will the rollers 
‘.26 strike the cam 27 and start to move. inwardly. 

Outward movements of the pistons 46, 47 within their 
cylinders is determined by adjustable stops 51, 52 in the 
'form ‘of cylindrical plungers ?tting within cylindrical 
bores coaxially disposed with respect to the cylinders re 
spectively. The stop 52 for the piston 47 at its outer end 
bears directly against a face cam 53 which can be moved 
angularly by a control lever 54 extending from the body 
part, this control lever ‘being operable by the driver. The 
stop 51 for the piston 46 bears upon the face cam 53 
through the intermediary of a wedge 55 which is movable 
laterally relative. to the axis of the stop. The wedge is 
pivotally connected to a spring—loaded piston 56 con 
tained in a cylinder 57 extending at right angles to the 
axis of the stop, and the end of this cylinder remote from 
the wedge is subjected to the output pressure of the feed 
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4 
pump through passages v58 in the body part. The arrange 
ment is such that the output pressure of the feed pump 
21, which varies with speed, ‘acts against the spring acting 
on the piston 56 and thereby determines the position of 
the wedge. By this arrangement the position of the con 
trol lever which may be directly operable by the driver, 
or under the control of a driver adjustable governor, 
determines the quantity of 'fuel which is fed to the engine 
on each injection stroke, and also adjusts the timing of 
the injection to accord with this setting. However, a 
further setting of the timing of injection is elfected auto~ 
matically to accord with the actual engine speed by means 
of the wedge 55. A manually adjustable stop 60 for co 
operation with the control lever may be provided for de 
termining the maximum quantity of fuel which can be 
fed to the engine, and a further manually adjustable 
screw 59 may be provided for determining the axial set 
ting of the face cam 53 so as to enable the pump to be 
adjusted for a particular engine. 
Having thus described my invention what I claim as 

new and desire to secure by Letters Patent is: 
l. A liquid fuel pump of the kind speci?ed for a multi 

cylinder internal combustion engine, and comprising in 
combination a hollow body part provided with a fuel 
feed passage, a cylindrical ‘distributor rotatably supported 
within a complementary portion of said hollow body 
part, and provided with an axial passage, a head rig-idly 
united with one end of said cylindrical distributor, and 
provided with a transverse bore in communication with 
one end of said axial passage, at least one plunger slidably 
supported within said transverse bore, an annular cam 
which surrounds said ‘head, and which serves, during ro 
tation of said cylindrical distributor, to impart inward 
movements to said plunger, a delivery passage which is 
disposed radially in the end portion of said distributor 
remote from said head, and which at its inner end corn 
municates with said axial passage, a plurality of delivery 
ports which are provided in said body part, and with 
which the outer end of said delivery passage registers in 
turn as said distributor rotates, feed means for supplying 
fuel under pressure to the ‘fuel feed passage in said body 
part, an ‘axially movable shuttle slidably supported in said 
axial passage, means for limiting axial movement of said 
shuttle in opposite directions, ?rst and second parallel 
cylinders formed in said body part, and extending radially 
outwards relative to the axis of said distributor, a pair 
of pistons slidably mounted respectively in said cylin 
ders, a ?rst series of angularly spaced passages disposed 
radially in said distributor at positions in which said ?rst 
series of angularly spaced passages communicate with 
said axial passage at positions beyond the limit position , 
of said shuttle nearest to said delivery passage, and, dur 
ing rotation of said distributor, the outer ends of said 
?rst series of angularly spaced passages register in turn 
with the inner end of the ?rst’ cylinder whilst said deliv 
ery passage is out of register with all of said delivery 
ports, a second series of angularly spaced passages dis 
posed radially in said distributor at positions in which 
said second series of angularly spaced passages commu 
nicate with said axial passage at positions beyond the 
limit position of said shuttle nearest to said transverse 
bore, and, during rotation of said distributor, the outer 
ends of said second series of angularly spaced passages 
register in turn with the inner end of the second cylinder 
whilst said delivery passage is out of register with all of 
said delivery ports, further passages formed in said dis 
tributor and said body part at positions for enabling the 
inner ends of said cylinders to communicate with said 
feed passage through said further passages in said dis 
tributor whilst said delivery passage is in register with 
any one of said delivery ports, ‘and for enabling the outer 
ends of said cylinders to communicate with said feed 
passage whilst said delivery passage is not in register with 
any one of said delivery ports, a spill passage in said dis 
tributor at a position in which said spill passage is un 
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covered by said shuttle when the latter reaches the end 
of its movement towards said delivery passage, and ad 
justable means for variably limiting outward movements 
of said pistons. 

2. A liquid fuel pump according to claim 1, wherein 
said adjustable means for variably limiting the outward 
movements of said pistons comprise in combination a pair 
of parallel cylindrical stops which are coaxial respectively 
with said pistons, and which are slidably supported re 
spectively within a pair of bores formed in said body part 
adjacent the outer ends of said cylinders, and an angularly 
adjustable cam plate mounted to act on the ends of said 
stops remote from said pistons to vary the axial positions 
of said stops. 

3. A liquid fuel pump according to claim 2, wherein 
said further passages formed ‘in said distributor comprise 
a plurality of longitudinal grooves which are formed in 
the outer periphery of said distributor, and which extend 
between, and are spaced from, the outer ends of the an 
gularly spaced passages forming said ?rst and second 
series, and a circumferential groove which is formed in 
the outer periphery of said distributor, and which estab 
lishes communication between said feed passage and said 
longitudinal grooves. 
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4. A liquid fuel pump according to claim 3, wherein 
said circumferential groove establishes communication 
between said spill passage and said feed passage. 

5. A liquid fuel pump according to claim 2, and hav 
ing means which is responsive to the pressure of fuel 
supplied to said feed passage by said feed means, and 
which .co-operates with said angularly adjustable cam 
plate for varying the axial position of the cylindrical stop 
coaxial with the piston in said second cylinder. 

6. A liquid fuel pump according to claim 5, wherein 
the means responsive to the pressure of fuel supplied to 
said feed passage vby said feed means comprises in com 
bination a wedge piece interposed between said cam plate 
and the cylindrical stop coaxial with the piston in said 
second cylinder, and a spring-loaded piston which is ‘con 
nected to said wedge piece for controlling the position 
thereof, and which is movable in opposition to its spring 
loading by the pressure of ‘fuel supplied to said feed 
passage. ' 
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