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ABSTRACT OF THE DISCLOSURE 
A fuel injection system for a multi-cylinder internal 

combustion engine in which the injector nozzles in the 
cylinders are fed sequentially by fuel under pressure to 
open the nozzle valve in each, by way of a plunger op 
erating in a bore positioned coaxially within a housing 
rotatable in a casing, cooperating ports and passages 
being provided around the axis of the rotatable casing 
and housing controlling the passage of fuel to the noZ 
zles, the plunger being operated by liquid under pres 
sure from a storage accumulator by means of a servo 
piston also co-axial with the bore in the housing, with 
said servo-piston being of greater diameter than that 
of the bore for the plunger. The pressure fluid is spilled 
to a source of lower pressure at the completion of in 
jection into each cylinder. 

This invention relates to fuel injection systems for 
internal combustion engines. 
The object of the invention is to eliminate the com 

plicated and expensive mechanically operated pumping 
arrangements of the known distributor type fuel injec 
tion, pump and to substitute a hydraulically operated 
pump system. Further objects of the invention are to 
employ the known type of hydraulic pressure intensifier 
in a novel manner in a distributor type pump and to 
make advantageous use of the methods and means of 
controlling the fuel injection operation which are made 
possible or facilitated by this system. The application of 
the known distributor type pump has been limited to 
relatively small engines and another object of the inven 
tion is to remove this limitation so that the distributor 
system can be applied to medium and large sizes of 
engines. A still further object is to eliminate the require 
ment in hydraulically operated systems of providing a 
separate injection pump for each cylinder of the engine. 

In the following description these objects are achieved 
by employing an external pump which raises the pres 
sure of the servo-liquid to a fraction only of the re 
quired injection pressure, and this pressure liquid is 
stored in an accumulator and then delivered under pre 
cise control to actuate a servo piston which has a cor 
respondingly greater area than the injection pump plung 
er operated thereby whereby the fuel to be injected is 
raised to the required injection pressure. 

This arrangement has been selected as the most practi 
cal system but it will be understood by those skilled in 
the art that the servo-liquid could be raised to the re 
quired injection pressure by the external pump so that 
the servo piston of larger area than the injection pump 
plunger would be unnecessary if the supply of Servo 
liquid from the external pump could be timed to corre 
spond with the requirements for operating the injection 
pump plunger in timed sequence with the cycle of opera 
tions of the engine so that the accumulator would be 
unnecessary. 
The invention consists in a fuel injection system for 

an internal combustion engine having at least two cylin 
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2 
ders comprising a source of liquid under pressure, a liquid 
pressure operated fuel injection pump plunger, a hous 
ing having a bore in which the plunger works, a source 
of fuel and channel means connecting said source of 
fuel with said bore, wherein the improvement comprises 
providing the casing with a cylindrical bore within which 
the housing is rotatable and mounting the plunger and 
bore co-axially within the housing, and providing co 
operating ports and passages around the axis of the ro 
tatable casing and housing for the delivery of fuel under 
pressure sequentially to the front end of an injector noz 
zle in each cylinder of the engine to open the nozzle 
valve and cause injection of fuel into each cylinder, a 
storage accumulator means connected to said source of 
liquid under pressure, a liquid pressure operated servo 
piston working in a cylinder of larger diameter than said 
bore and actuating said plunger, and connected to the 
storage accumulator means, and spilling means for spill 
ing the pressure fuel from the passages to a zone of lower 
pressure at the completion of injection into each cylinder. 
The invention further consists in a fuel injection sys 

tem as set forth in the preceding paragraph in which a 
plunger executes one pumping stroke per cylinder per 
cycle of said engine. 
The invention still further consists in a fuel injection 

system as set forth in the preceding paragraph in which 
after the end of each injection, the liquid under pressure 
which operates a fuel injection pump is discharged to a 
zone of lower pressure under the control of passages in 
said housing and casing, which communicate with each 
other in timed sequence with the cycle of operation of 
the engine, and leads to an adjustable throttle. 
The invention still further consists in a fuel injection 

system as set forth above in which the liquid under pres 
sure that operates the fuel injection pump is fuel. 
The invention still further consists in a fuel injection 

system as set forth above in which additional passages in 
said housing are placed in communication with additional 
passages in said casing through which, in timed sequence 
with the cycle of operations with the engine, high pres 
sure fuel from said bore is led to a pipe communicating 
with each injector nozzle mounted in a cylinder of the 
engine, and is delivered to the rear end of said nozzle to 
co-operate in closing the nozzle valve and terminating the 
injection of fuel into said cylinder, and in maintaining 
said nozzle valve closed until injection is required on 
the next cycle, and in which means are provided for 
spilling said high pressure fuel from said passages to a 
zone of lower pressure prior to injection on the next 
cycle. 
The invention still further consists in a fuel injection 

system as set forth above in which means are provided 
for automatically varying the timing of injection in ac 
cordance with the engine speed, with said means com 
prising a plunger slidable in a bore provided with a groove 
with increasing cross-sectional area which constitutes an 
escape path for a flow of liquid under pressure, a quan 
tity of which is dependent on engine speed, and in which 
the force exerted by the flow of liquid under pressure 
is applied to one end of said plunger, and is resisted by 
the force of a spring applied to the other end of the 
plunger, so that, as the speed increases and the flow of 
liquid pressure increases, the plunger is moved axially 
against the force exerted by the spring until the cross 
sectional area of the groove is increased to a value suffi 
cient to discharge the flow of liquid under pressure, and 
said axial movement in conjunction with helical grooves 
in the driving or driven shaft causing angular variation 
of the driven shaft relative to the driving shaft. 
The accompanying drawings show, by way of example 

only, embodiments of the invention, in which: 
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required. Variation of the area of the passageway through 
the throttle determines the volume of liquid that is dis 
charged from the cylinder 3 and thus the length of the 
return movement to the left in FIGURE 1 of the piston 4. 
The movement of the plunger 5 is the same and thus 
determines the volume of fuel that is passed into the bore 
6 and is injected into a cylinder of the engine on the next 
injection. The arrangement ensures that the required 
volume of fuel is present in the bore 6 prior to one of the 
ports 8 coming into communication with the Supply port 
7 to start a new injection. The arrangements used to 
meter the volume of fuel and to cause the injection of fuel 
are the same on all injections, so each cylinder receives 
the same volume of fuel under the same conditions. The 
arrangement also ensures that the maximum return move 
ment of the plunger 5 is completed before the passage 12 
uncovers the next port in the casing 2 leading to the in 
jector of another cylinder. 
FIGURE 1 shows a preferred arrangement of the 

servo-system in which the servo-cylinder 3 and servo 
piston 4 are of larger diameter than the pump plunger 5 
and its bore 6. In this way, the servo pressure required 
for a given injection pressure may be reduced or the in 
jection pressure for a given servo pressure may be in 
creased. This arrangement does not require any changes 
in the operation of the system as described above. 

In accordance with a further embodiment of the in 
vention, the cylindrical housing 1 is not rotated and a 
cylindrical rotary valve is mounted between the non 
rotating housing 1 and the non-rotating casing 2. The 
rotary valve is provided with ports which place passages 
in the housing 1 as described above into and out of Com 
munication with passages in the casing 2 in timed se 
quence with the cycle of operations of the engine and as 
described above. 
The servo-liquid pump and the accumulator may be 

built as a unit with the fuel injection pump and in any 
case it is desirable that the accumulator be adjacent to the 
fuel injection pump. 
The normal types of injectors may be used but in ac 

cordance with another embodiment of the invention the 
injection pump described above is used in conjunction 
with a special design of injector. In modern engines 
there is often considerable difficulty in arranging Sufficient 
space in the cylinder head to accommodate the injector. 
Thus injectors of small dimensions are coming into use 
and the present proposals facilitate the employment of 
small injectors. The injector shown in FIGURE 4 in 
cludes a standard rozzle 40, and cap nut 41, as it is of 
practical importance that standard nozzles can be used. 
In addition to the nozzle, the injector comprises a body 
42 in which are arranged connections 43 and 44 and 
passages 45 and 46. The connection 43 and passage 45 
lead to a lifting face 47 of a needle valve 48 in the nor 
mal manner. The connection 44 and passage 46 lead to the 
rear end of the needle valve 48. The normal push rod, 
spring, spring plates and spring adjusting screw have been 
eliminated with a consequent reduction in cost and a re 
duction in the mass of the moving parts. The normal 
leakage fuel connection is replaced by the second high 
pressure connection 44. 

Although the injector shown in FIGURE 4 is smaller 
than the normal injector it is not as small as is possible 
with the present system and FIGURE 5 shows an alterna 
tive injector of small dimensions. This comprises a body 
82 which can be manufactured cheaply from steel tubing, 
containing a needle valve 83, the pointed end of which 
seats in a nozzle 84 while the other end is located by a 
close-fitting bush 85 pressed into the body. When the 
nozzle 84 is in position, the end of the body 82 is rolled 
over. A threaded connector 86 for the pipe communicat 
ing with a space 87 at the rear end of the needle valve 
serves also to limit the movement of the valve, with ad 
justment being effected by turning the connector and 
then securing it in position by means of a lock-nut 88. A 
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6 
banjo-type connector 89 for the pipe communicating with 
the front end of the valve is shrunk on to the body 82. 
The operation of these arrangements is described in 

relation to FIGURE 4 and the operation in accordance 
with FIGURE 5 is the same. The connection 43 is con 
nected to a pipe 13a which leads to one of the connec 
tions 13 in the casing 2, shown in FIGURE 1. When the 
plunger 5 is actuated and discharges fuel under high pres 
Sure, as described above, this fuel is delivered through 
passage 45 to the front end of the needle valve 48 thus 
opening the valve and injecting fuel into the cylinder in 
the normal manner. Supply of oil to passage 45 is ter 
minated as described earlier, including the spilling of the 
fuel in the pipe 13a to a zone of low pressure. 
The connection 44 is connected to a pipe 49 which 

leads to one of connections 50 in the casing 2. In the same 
manner as for connections 13, described in relation to 
FIGURE 1, there is a connection 50 for each cylinder 
of the engine and thus for each injector. The connection 
50 communicates in timed sequency with the cycle of 
operations of the engine with a single radial passage 51 
in the housing 1 which leads to the bore 6. As described 
earlier, in connection with FIGURE 1, movement of the 
plunger 5 to the right closes the passage 12 and stops 
delivery of fuel through the pipe 13a to the front of the 
nozzle 48, but the movement of plunger 5 to the right is 
arranged to continue so that fuel is pumped through a 
longitudinal passage 52 in the plunger 5 and radial con 
necting passage 53 to annular groove 54. When the further 
movement of the plunger 5 places the groove 54 in com 
munication with the radial passage 51 fuel under high 
pressure is delivered through the connection 50, pipe 49, 
connection 44 and passage 46 to the rear end of the needle 
valve 48. This action is arranged to occur a little earlier 
than the spilling of the fuel in the pipe 13a leading to the 
front end of the valve 48. In this way, the pressure on the 
front of the valve 48 is falling back to its residual pres 
Sure determined by the spring-loaded valve 21, while the 
pressure on the rear end of the valve 48 is increasing 
rapidly. The valve 48 is forced to its seat before the pres 
Sure at the front thereof has fallen to a low value and the 
fuel in front of the valve 48 is pumped out at a high pres 
Sure so that a high rate of injection is maintained until 
the end of injection. Shortly after this time one of the 
ports 8 in the housing 1 uncovers the discharge port 22 
in the casing 2 so that the pressure in the bore 6 and also 
in the pipe 49 falls and when servo pressure is reached, 
the spring-loaded feed valve 11 opens and fuel at servo 
pressure from passage 9 maintains this pressure while 
pushing the plunger 5 and servo-piston 4 to the left. The 
pressure maintained on the rear of the nozzle valve 48 en 
Sures that the nozzle remains closed until the next injec 
tion occurs. 

Thus, all the required changes of pressure at both front 
and rear of the nozzle needle will have been completed 
by the time the plunger 5 commences its return stroke. 
Rotation of the housing 1 closes the passage 12 as soon 
as the pipe 13a has been spilled and a little later closes 
the passage 51 leading to the pipe 49. This latter action 
occurs shortly after the discharge port 22 is opened. The 
arrangement also ensures that the maximum required re 
turn movement of the plunger 5 is completed before the 
passages 12, 51 uncover the next pair of ports in the cas 
ing 2 leading to the injector of another cylinder. 
As the servo-piston 4 approaches the end of its stroke 

in moving to the right, it pumps out the leakage fuel ahead 
of it through passage 55, annular groove 56 and passage 
57 to a spring-loaded non-return valve 58 whence it is 
returned to the Sump of the servo-pump or other reser 
VOII. 

In an alternative arrangement, the pipes 49 leading to 
the rear of the nozzle valve 48 may be unloaded through 
an adjustable spring-loaded valve 59 which is similar to 
the valve 21. In this arrangement, the valve 59 communi 
cates with annular groove 54 through passage 60, annular 
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groove 61 and passage 62. This unloading of pipe 49 is 
arranged to occur very shortly after it has received the 
high pressure fuel. The valve 59 provides a limited escape 
passage for fuel during the further movement of plunger 
5 and thus forms a dash pot bringing the plunger 5 and 
piston 4 to rest more gradually over a greater distance. 
As soon as the plunger 5 comes to rest, the pipe 49 will 
commence to unload through the valve 59, so that more 
time is available for unloading and the action can be more 
gradual. The opening pressure of the valve 59 will be set 
somewhat above the servo-pressure and when the dis 
charge port 22 is opened, the pressure in the pipe 49 and 
associated passages will fall to the servo-pressure. In addi 
tion, the valve 59 allows fuel to be discharged from the 
pipe 49 when the needle valve 48 moves to the open posi 
tion. When the plunger 5 moves to the left to commence 
even the shortest pumping stroke, the radial passage 51 
and passageway 62, 61, 60 leading to the valve 59 are 
placed in communication through a wide annular groove 
63 so that when the next pumping stroke begins and the 
nozzle valve 48 moves to its open position, some fuel is 
displaced through the valve 59. The arrangements where 
by the various actions take place more gradually than nor 
mal have a beneficial effect in reducing the amplitude of 
the waves created by these actions. 
The torque required to drive the housing 1 is very light 

so the system facilitates the employment of a simple ar 
rangement for the automatic variation of injection timing 
with change of engine speed. For example, a plug 64 is 
used to close the servo-cylinder 3 and to act as a stop for 
the servo-piston 4 at maximum output. This plug is Secured 
by a threaded ring 65 and is provided with a bore 66 in 
which slides a close fitting plunger 67. Head 68 of the 
plunger 67 is provided with a headed bolt 69 which car 
ries two pairs of rollers 70. The outer pair engage in two 
helical grooves 71 cut in the side of a bore in a driving 
shaft 72 and the inner pair engage in two axial grooves 
71a cut in the side of a bore in the plug 64. The rollers 
70 are retained in position by a washer and split pin at 
the outer end of the headed bolt 69. 

Axial movements of the plunger 67 in its bore 66 pro 
duce angular displacements of the plug 64 and housing 
1 relative to the driving shaft 72 and thus provide the re 
quired advance and retard of the injection timing. 
To achieve the required axial movements of the plunger 

67, the fuel discharged from the valve 21, and if desired 
also from the valve 59, is led to the right-hand end of 
the bore 66 via passages 20 and 73, groove 74, passage 
75, groove 76 and passage 77. The frequency of the dis 
charges of fuel from the valves 21 and 59 is proportional 
to the engine speed and by the use of the arrangement de 
scribed, a flow of liquid under pressure, the quantity of 
which is dependent on engine speed, is produced and the 
force exerted by this flow of liquid under pressure is ap 
plied to the right-hand end of the plunger 67. An escape 
path for this fuel from the bore 66 to the Sump or other 
reservoir is provided by a groove 80 formed in the plunger 
67. A spring 78 located in a bore 79 in the driving shaft 
72 acts on the other end of the plunger 67. The liquid 
under pressure entering the bore 66 moves the plunger 
67 to the left against the increasing force of the spring 78 
until the pressure in the bore 66 and the area of the groove 
80 exposed at the open end of the bore are, in combina 
tion, sufficient to discharge the speed-dependent flow of 
liquid. Any desired variation of injection timing with 
speed is obtained by choice of the spring 78 and selection 
of the variation of the cross-sectional area of the groove 
80 along its length. If a further control of this timing 
variation is required, an adjustable or interchangeable 
fixed bleed 81 can be provided in the passage 20. 
When the simple throttle shown in FIGURES 2 and 

3 is used, the lever 28 must be operated to adjust the 
pump output per stroke to the amount required accord 
ing to the speed and torque required of the engine. The 
maximum pump output obtainable is determined by the 
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maximum pump stroke, which is limited by the position 
of the inner face of the plug 64 in FIGURE 1. The 
maximum pump output is therefore approximately the 
same at all engine speeds. 
The valve arrangements shown in FIGURES 6 and 7, 

provide all-speed governing of the engine to which the 
pump is fitted, and limit the maximum torque of the en 
gine to any desired value at each running speed. These 
arrangements, like the simple throttle valve shown in 
FIGURES 2 and 3, control the return flow of servo oil 
from the discharge port 22. 

In FIGURES 6 and 7, the oil leaving the discharge 
port 22 passes into passage 90 and hence, via a first 
throttling orifice 91 controlled by a speed control valve 
92 and a second throttling orifice 93 controlled by a 
torque control valve 94, to a discharge passage 95 and 
discharge passage outlet 96 which is connected to the 
reservoir. 
The end of a bore 97 in which the torque control 

valve slides and the end of a bore 98 in which the speed 
control valve slides are both connected by a passage, 
such as passage 99 in FIGURE 6, to a bore 100 which 
is connected by a passage 101 which the groove 74 al 
ready referred to in connection with FIGURE 1. By 
virtue of the actions already described, the pressure of 
the oil in this groove increases with increase of engine 
Speed. Hence, a speed-dependent pressure acts on one 
end of each of the two valves 92 and 94. 
The speed control valve 92 is provided with a spring 

105, the force of which, in relation to the position of 
the valve, is adjustable by moving a sleeve 106, e.g. by 
means of a lever 107 shown in section. The position of 
the sleeve 106 determines the engine speed at which 
the rising pressure at the end of the bore 98 overcomes 
the force of the spring 105 and moves the valve 92 down 
wards, reducing the effective area of the orifice 91, thus 
limiting the speed. 

In the case of the torque control valve 94, the force 
produced by the speed-dependent pressure acting on one 
end of the valve is opposed by the force of spring 102 
housed partly within the valve and partly within a plug 
103 which closes the end of the valve bore. The spring 
is compressed increasingly as the engine speed increases. 
The position of the valve, which is shown in the maxi 
mum speed position, and hence the effective flow area 
of the orifice 93 are thus dependent on engine speed. 
By Suitable choice of the shape of surface 104 of the 
valve, the flow areas available at the orifice 93 at various 
engine speeds and hence the values of maximum torque 
obtainable at various engine speeds may be arranged to 
Suit any particular engine duty, within the limits of per 
formance of the engine. 
The engine may be made to idle at a selected speed 

by limiting the movement of the sleeve 106 or lever 107 
downwards in FIGURE 7, but it has been found that 
steadier idling is obtained by directly limiting the move 
ment of the speed control valve 92 downwards so that a 
fixed minimum effective flow area is provided at the orifice 
91. A rod 108, which is adjustably supported by a bracket 
109 and locked in the adjusted position by a nut 110, 
permits a rapid adjustment of the idling speed to a pre 
cise value by limiting the movement of the valve 92 
downwards. Where ready adjustment is unnecessary, 
the rod 108, bracket 109 and nut 110 may be 
omitted, with sleeve 106 being replaced by a simple 
plunger, and the downwards movement of the valve 92 
being limited by the inner end of a plug 111, which is 
suitably dimensioned. 
When the speed of the engine has been reduced to 

idling speed, the valve 94 will have moved close to the 
upper end of the bore 97. To stop the engine, rod 112 
is moved upwards, for example, by means of a lever 113 
shown in section, thus moving the valve 94 still further 
upwards so that the orifice 93 is completely closed. 
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Oil which leaks from the passages 90 and 95 past 
the valves to the ends of the bores containing the springs 
is drained to the reservoir via passages 114, 115 and 
116 shown in FIGURE 6. 
An alternative arrangement is shown in FIGURE 8 

in which instead of controlling the output of the pump 
by throttling the discharge flow from the servo cylinder 
by means of valves 92 and 94, the valve arrangement as 
shown in FIGURES 6 and 7 is moved through 90° and 
is placed across the passage 9, through which fuel at 
Servo-pressure passes from the accumulator to the pump 
inlet valve 11. In this manner the inlet flow of fuel is 
throttled and thus the quantity of fuel entering the pump 
during the filling period is controlled. The actions of the 
speed and torque control valves 92 and 94 in the arrange 
ment are the same as described above. 

In a case where the servo-piston of a diameter greater 
than the pump plunger is used, the flow rate of the fuel 
to the pump chamber is a fraction only of the rate of 
discharge flow from the servo cylinder. The effective areas 
required at the orifices 91 and 93 will be correspondingly 
smaller and the valves themselves and the passages may 
be made smaller if desired. 

I claim: 
1. In a fuel injection system for a multi-cylinder inter 

nal combustion engine of the type comprising a fuel in 
jector for each cylinder and a nozzle valve for each in 
jector, a source of liquid under pressure, a casing, a hous 
ing Supported within the casing, a pump having a liquid 
pressure operated plunger working in a bore in said hous 
ing, a supply of fuel unler pressure, channel means con 
veying said fuel to said pump bore, and a distribuitor con 
trolling the passages of fuel from said bore cyclically to 
said injectors, the improvement comprising providing said 
casing with a cylindrical bore within which said housing 
is rotatable, the pump plunger at its bore being positioned 
co-axially within said housing, flow control means in the 
channel means for the supply of fuel to said pump bore, 
said housing having ports and passages, said casing having 
passages and said pump plunger having interconnected 
co-axial grooves which co-operate respectively with the 
ports and passages in the housing for delivery of fuel 
sequentially by way of the passages in the casing to said 
injectors, and for the sequential spilling of said fuel from 
said passages to a zone of lower pressure at the comple 
tion of injection into each cylinder. • 

2. The fuel injection system as claimed in claim 1 
in which means are provided for controlling the rate of 
pressure fall and the value of the residual pressure during 
the spilling of fuel from the passages leading to the front 
of the injector nozzle valve. 

3. The fuel injection system as claimed in claim 2 in 
which means are provided for controlling the rate of 
pressure fall and the value of residual pressure during 
the spilling of fuel from the passages leading to the back 
of the injector nozzle valve. 

4. The fuel injection system as claimed in claim 1 in 
cluding a cylinder, a pressure liquid operated servo-piston 
working in said cylinder, said cylinder being larger than 
said bore for actuating said pump plunger to effect in 
jection, storage accumulator means, the cylinder of said 
servo-piston being connected to the source of liquid under 
pressure by said storage accumulator means, an adjust 
able throttle, and means for controlling in timed sequence 
with the cycle of operations of the engine the flow of 
liquid under pressure from said accumulator to the cylin 
der of said servo-piston to actuate said pump plunger to 
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effect each injection, and after each injection, the dis 
charge of liquid from said cylinder to a zone of low pres 
sure through the adjustable throttle. 

5. The fuel injector system as claimed in claim 4 in 
which the servo-piston works in a cylinder co-axial of the 
pump plunger and within the housing. 

6. The fuel injection system as claimed in claim 
having further co-axial grooves and a passage in the pump 
plunger which grooves co-operate with ports and passages 
in the housing for controlled delivery of fuel under high 
pressure by way of passages in the casing to the rear end 
of each nozzle valve to assist to closing said valve and 
for the sequential spilling of said fuel from said passages 
to a zone of lower pressure at the completion of in 
jection into each said cylinder. 

7. The fuel injection system as claimed in claim 6 
in which the controlled delivery of fuel to the front and 
rear of each nozzle valve is effected by and during the 
stroke of the pump plunger in such a manner that when 
the stroke of the plunger has completed the delivery of 
fuel under pressure to the front of the respective nozzle 
valve, continued movement of the pump plunger delivers 
fuel under pressure to the rear end of the nozzle valve. 

8. The fuel injection system as claimed in claim 1 in 
cluding means for automatically varying the timing of 
injection in accordance with the engine speed, said means 
comprising a plunger slidable in a bore and provided with 
a groove with increasing cross-sectional area which con 
stitutes an escape path for a flow of liquid under pres 
sure, the quantity of which is dependent on engine speed, 
and the force exerted by the flow of liquid under pressure 
being applied to one end of said plunger, a spring applied 
to the other end of the plunger for resisting such force, 
so that, as the speed increases and the flow of liquid pres 
sure increases, the plunger is moved axially against the 
force exerted by the spring until the cross-sectional area 
of the groove is increased to a value sufficient to dis 
charge the flow of liquid under pressure, and said axial 
movement in conjunction with helical grooves in a driv 
ing or driven shaft causing angular variation of the driven 
shaft relative to the driving shaft. 

9. The fuel injection system as claimed in claim 8 in 
which the adjustable throttle is an H-valve operated by 
a lever. 

10. The fuel injection system as claimed in claim 8 
in which two adjustable throttle valves are controlled 
by means providing all-speed governing and also torque 
speed control. 

11. The fuel injection system as claimed in claim 10 
in which two adjustable throttle valves are controlled by 
all-speed governing and torque-speed control means which 
operate in accordance with the pressure of the liquid, with 
said pressure being dependent upon the speed of the engine 
and applied to one operative face of each said valve, rela 
tive to a spring force applied to the other operative face 
of said valve. 
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