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problem entailed providing one continuous TOR CO., a corporation organized
and ex  inlet conduit and one continuous outlet con- isting under the laws
of the State of Califor-  duit through the engine block or cylinder nia,
United States of America of 100 N. E.  head and into communication with the
in- 5 Adams Street, Peoria, Illinois 61629 United  jection pump of each
cylinder. This con-  50 States of America, do hereby declare the in-
tinuous conduit concept eliminated the fit- vention, for which we pray that
a patent tings and possible dilution of the lubricant may be granted to us
and the method by  problem, but has the inherent defects of re- which it is
to be performed, to be particular-  quiring a complicated boring operation
in 10 ly described in and by the following state-  the engine block. Also,
if the inlet conduit 55 ment:-                                 becomes
blocked, all cylinders downstream This invention relates to internal
combus-  are left without fuel causing engine failure. tion engine
fuel-injection systems and. more  The service problem to unblock the
conduit particularly, to an improved fuel manifold  is complicated and
expensive, requiring sub- 15 and supply system for supplying fuel directly
stantially a complete dismantling of the en- 60 to cylinder head passages
exteriorly of the  gine to gain the needed access to the block- valve
covers.                          ed conduit. Previous fuel injection supply
systems en-    A second fairly recent attempt to solve countered problems
from the need for an  the problem provides for a conduit through 20
excessive number of fittings between a fuel  the side of the. cylinder head
directly into the  65 source and each individual injection pump.  injection
pump with the inlet fuel being fed The supply lines passed through the
valve  through an internal conduit and the return cover of the engine and
into a fitting con-  fuel passing exteriorly of the tube forming nected to
each injection pump. Special con-  the internal conduit. This solution also
has 25  nections and fittings were required to pass  shortcomings in that
the fuel must enter and  70 each supply line through the valve cover and
leave the pump in the same area and the in- to connect the supply line to
the pump.  let and outlet conduits are easily blocked. Occasionally, the
fittings in the valve cover    According to the present invention. an in-
or to the pump leaked, permitting fuel to  ternal combustion engine having
a plurality 30  mix with the engine lubricating oil which  of cylinders
formed in a cylinder block. and 75 mixture would not provide adequate
lubri-  a cylinder head mounted on the cylinder cation for the engine
causing overheating  block includes a plurality of openings in the and
engine damage or failure.          cylinder head each opening being
associated The necessity for the supply lines to run  with  a respective
cylinder and being 35 through and be connected to the unitary  arranged to
house, in use, a fuel injection 80 valve cover created assembly and service
pump for supplying fuel to the combustion problems in that each time one
line needed  chamber of the associated cylinder; a plural- service, all of
the lines had to be discon-  ity of fuel passages formed in the cylinder
nected from the valve cover. Also, each  head. each passage being
associated with a 40  time the valve rockers or the individual fuel
respective injection pump opening and hav- 85 injection pumps needed
inspection or ser-  ing an inlet end to one side of the opening vice, all
of the supply line fittings had to be  and an outlet end to the other side
of the disconnected before the valve cover could  opening. be removed.
Each fuel passage preferably communi- 45   One fairly recent attempt to
solve the  cates with the top surface of the cylinder 90    2.
2 1,551,606 head and, in use via exterior conduits, corn-    Fig. 8 is a
plan view of a portion of a cylin- municates with a manifold which has a
fuel  der head showing the inlet and outlet ports supply portion and a fuel
return portion. In-  for one cylinder and showing one individual dividual
valve covers maybe provided for  valve cover in place; and, 5  each
injection pump and an associated set of,   Fig. 9 is a cross-sectional view
taken along  70 



rockers. The external conduits are  con-  the line 9-9 of Fig. 8 showing
internal fuel nected to the passages by fittings directly on  inlet and
outlet conduits and a bore or open- the top. surface of the cylinder head
at a  ing for the injection pump housing. location exterior of adjacent
individual    Fig. 1 shows, partially in section, an inter- 10  valve
covers so that any fuel leaking from   nal combustion engine 10, such as a
diesel  75 the fittings will not come in contact with and  engine,
embodying. a fuel supply system. contaminate the engine lubricating oil.
The engine includes a cylinder block 12 with Providing the cylinder head
with indi-  a pair of cylinder heads 14 extending over a vidual internal
passages to each injection  plurality of cylinders 16.with said heads 14 15
pump reduces the required numberofbulk-  disposed angularly with respect to
each  80 head fittings, thereby simplifying fuel supply  other in a
V-relation. Combustion of fuel system hookup and service, as well as pre-
occurs in the cylinders 16 to provide motive venting. unwanted leakage and
contamina-  force to drive a crank shaft (not shown) in tion.
the conventional manner. Dual air filters 20    Annular fuel supply
passageways associ-  and/or turbo-chargers 18 communicate with. 85 ated
with each injection pump in the cylin-  air intakes 19 for delivery of air,
via suitable der head may communicate with the respec-  passageways 21, to
each of the cylinders 16 tive interior fuel supply and outlet parts of  for
mixture with fuel in a controlled man- the passages and with radially
spaced open-  ner. Exhaust from each cylinder' 16 exits. 25  ings in a
housing for each injection pump.  through a passageway 22 to the exhaust
go Fuel filters can be disposed in each opening  manifold 20. in the
housing of each pump to prevent con-    A fuel manifold 24 is provided on
each taminants from reaching the interior of the side of the engine and
extends substantially pump. It is also contemplated that fuel fil-  the
full length of the bank of cylinders lo- 30  tering devices can be
installed in the  pas-  cated on that side of the engine. In. the pre-  95
sages upstream of the injection pumps in the  sent example, six cylinders
16 are formed in cylinder head.                            the cylinder
block 12 on each side of the en- One example of an engine according to gine
with each manifold 24 being mounted the invention will now be more fully
de-  above the appropriate cylinder head 14 and 35  scribed with reference
to the accompanying  being bolted at 26, or otherwise secured. to  100
drawings in which Fig.1 is an elevational  a water manifold 28. The fuel
manifold 24 is view of a vehicle engine with some parts  divided into a
fuel inlet or supply portion 30 being shown in section and some parts  and
a fuel return portion 32, and. as shown shown in outline:
in Fig. 2, said fuel:manifold 24 is in sections 40    Fig. 2 is a partial
elevational view of the  with each section 34 having two pairs of  105 fuel
manifold with a fuel supply portion and openings 36, 38, one pair 36 being
tapped a fuel return portion and exterior fuel inlet  into the fuel inlet
or supply. portion 30 and and outlet conduits connected. to the cylin-  the
other pair 38 being tapped into the fuel der head of the engine of Fig.1
the view of  return portion 32. The sections 34 are inter- 45  Fig. 2 being
taken generally at right angles  connected together as by. appropriate con-
110 to the view of Fig.1                      nections 39, such as a
male-female connec- Fig. 3 is a further elevational view of the  tion,
sleeves, or the like. fuel manifold with a fuel supply portion and    The
two fuel manifolds 24, on. the oppo- a fuel return portion and exterior
fuel inlet  site sides of the engine are interconnected. 50  and outlet
conduits of Fig. 2 taken general-  with each other, as shown in Fig. 4.
wherein  115 ly along line 3-3 of Fig. 2;             tubing 40 connects
the fuel supply portion Fig. 4 is a partial front elevational view of  30
on the right-hand side of the engine with the engine showing the
interconnection of  the fuel supply portion 30 on the left-hand the fuel
manifold on one side of the engine   side of the engine and the tubing 42
con- 55  to the fuel manifold on the other side of the  nects the fuel
return portion 32 on the right  120 engine.
with the fuel return portion 32 on the left. It Fig. 5 is a schematic
diagram showing the  will be noted in Fig. 4 that although tube 42 flow of
fuel in the fuel supply system:   is shown broken off it is to be
understood Fig. 6 is a sectional elevational view of a  that tube 42 is
connected back to the supply 60  fuel injection pump housing to be disposed
tank 44 shown in the schematic diagram of  125 within the cylinder head of
the engine of  Fig.5. The fuel supply tube or line 40 is Fig. l.
shown connected to the fuel filter 46 which Fig. 7 is a sectional
elevational view of a  in turn is connected to a pump, as will be fuel
injection pump contained within the  described hereinafter. 65  housing of
Fig. 6:                          Each cylinder 16 in the block 12 and head
130    3                                     1,551,606
3 14 has the usual valves 48 which are oper-  tioned in the short passage
76, in the pas- ated by a rocker 50 actuated by a cam 52 and  sage 86, or
at the intersection of passages 76 follower 54. Each cylinder 16 has an
indi-  and 86 to filter fuel as it enters the head 14. 



vidual valve cover 56 for covering the rocker  The filter 88 can be
inserted and removed 5  50 valve actuators and related mechanisms  through
the top surface 77.          70 of said cylinder. As shown in Figs. 1 to 4,
The path followed by fuel, as it is fed to each valve cover 56 is comprised
of a hollow  the various cylinders, is best illustrated by open-ended body
58 and a cap 60 with the  reference to the schematic diagram of Fig. 5 body
58 having four bolts 62 passing through  wherein fuel is shown stored in
the tank 44 10  drilled offsets 64 and being threaded into  and is drawn
from the tank 44 and passes  75 tapped openings 66 in the top of the
cylinder  through preliminary filter 90 to the suction head 14. The cap 60
is bolted to the body 58  side of the fuel transfer pump 92. From the by
bolts 67 passing through the cap 60 and  transfer pump 92, the fuel flows
through the being threaded into openings in the body 58. fuel filters 46
and tubing 40 to the inlet or 15  Adjacent valve covers 56 are spaced apart
a  supply portion 30 of the fuel manifold 24.  80 short distance such that,
as shown in Figs. 2  The fuel in inlet portion 30 of the manifold and 3,
two conduits, one fuel inlet conduit 24 is distributed through the
respective inlet 68 and one fuel outlet conduit 70, can pass  conduits 68
to the inlet ends of passages 86 therebetween with sufficient clearance for
in the cylinder head 14. The fuel that is not 20  appropriate fittings
72,74 to connect the  used by the injection pumps in each cylinder  85
conduits 68,70, respectively, to tapped short  16 bypasses the cylinder and
exits from the passages 76, 78 in the top portion 77 of the  outlet ends of
passages 86. through outlet cylinder head 14. As shown in Figs. 8 and 9,
conduits 70 to the fuel return portion 32 of the cylinder head 14 is
divided into separate  the manifold 24. The fuel flows from return 25
portions 79 with one cylinder 16 associated  portion 32 through tubing 42
back to the  90 with each portion. Adjacent portions 79 are  tank 44. Fig.
5 illustrates six cylinders, de- assembled together to form the head 14
signated 16a, 16b, 16c, 16d, 16e, 16f, with which has the usual cores and
openings 80  valve covers 56a, 56b, 56c, 56d, 56e, 56f, in- for the
circulation of coolant and the like. A  let conduits 68a, 68b, 68c. 68d,
68e. 68f, and 30  stepped bore or opening 82 is formed trans- outlet
conduits 70a, 70b, 70c, 70d, 70e, 70f.  95 versely from the top surface 77
of the head  The illustrated configuration is one bank of 14. substantially
in the middle of each por- a V-12 type engine, with the other bank tion 79
of the cylinder head 14, and extends likewise numbered and connected to the
through said head into communication with  illustrated bank by means of the
piping 35  a combustion chamber 84. Fig. 7, defined by  shown in Fig. 4. It
is to be understood that  100 the lower surface of the cylinder head 14
the arrangement proposed is usable on any and the cylinder openings in the
cylinder type of engine, such as a six-cylinder, an block 12.
eight-cylinder, or the like engine. A passage 86 is formed inward from each
Referring now to Fig. 6, a fuel injection 40  side 87 of each portion 79 of
the cylinder pump housing 96 is illustrated and is gener-  105 head 14 and
is reduced in diameter near said  ally cylindrical in shape and machined to
bore or opening 82. Plugs 83 are seated in  correspond to the shape of the
bore or open- the outer ends of the passages 86. The ing 82 in the cylinder
head 14. The interior spaced  apart short passages 76.78 are  of the
housing 96 is machined to correspond 45  formed transversely through the
top surface  to the shape of an injection pump barrel  110 77 of the
cylinder head 14 and intersect each  assembly 95, described more in detail
said passage 86. The short passages 76. 78 below. are located relatively
close to the sides 87 of   The housing 96 includes a bottommost each
portion 79 of the cylinder head 14 so  chamfered end 98 which includes an
open- 50  that the lower edge of the body 58 of the  ing 100. When the
housing 96 is positioned  115 valve cover 56 seats on the top surface 77 of
within the bore 82 in the cylinder head 14, a the head 14 between the
openings formed  portion of the bottommost end 98 will align by the short
passages 76.78 and the bore 82. with the bottom surface of the cylinder
head A fitting 72 is threaded into short passage 76  14 and face into the
combustion chamber 84 55  on the inlet end (left-hand side of Fig. 9) above
the cylinder. allowing the injection  120 with a fitting 74 being threaded
into short pump tip 102 of the injection pump assem- passage 78 on the
outlet end (right-hand  bly 95 to inject fuel directlyinto the combus- side
of Fig. 9). As described above, one in- tion chamber 84. let fuel conduit
68 is connected through fit-   The exterior surface of the enlarged dia- 60
ting 72 and short passage 76 to the inlet end  meter end portion 101 of the
housing 96,  125 of passage 86. and one outlet fuel conduit 70 spaced from
the chamfered end 98. has is connected through fitting 74 and short formed
therein a pair of concentric grooves passage 78 to the outlet end of
passage 86. 103. 104 in which sealing rings 105 seat as Fuel filtering
devices. such as screens 88 shown in Fig. 7. and bear against the wall of
65  shown in dotted lines in Fig. 9. may be posi- the first portion 106 of
the opening or bore  130    1,551,606                                     4
82 in the head 14. The end portion 101 has a    The upper portion of the
interior of the 



tapered shoulder 108 joining said portion  injection pump assembly 95 has a
gear re- 101 with a reduced diameter portion 110 in  tainer 155 through
which an end portion 156 which is formed two concentric grooves 112  of the
plunger 152 extends. The uppermost 5  and 114 separated by a flange 115.
The  end of the plunger 152 includes a head. 158  70 groove 112 has a
plurality of ports 116, 118  which is captured by an actuator 160. The
extending radially into the open center por-  upper horizontal surface of
the actuator 160 tion 120 of said housing 96. Circular concen-  is
contacted by the hammer of the pivoted tric seats 122 are formed about each
port rocker 50. A helical spring 162 is interposed 10  116, 118, in each
one of which is seated a  between the head 164 of the actuator 160  75
filter 124 which is held in place by a ring 126. and an abutment surface
166 of an annular A sealing ring 128 is seated in groove 114 so  collar
168.The spring 162 urges the actuator that with the housing 96 nested in
the open-  160 to its uppermost position when force ing or bore 82 in the
head 14, the ring 128  from the rocker 50 is removed. 15  contacts a second
portion 130 of said open-    In operation, fuel flows from  the fuel 80 ing
or bore 82 with a shoulder 132 between  supply portion 30 of the manifold
24 and the first portion 106 and the second portion  conduit 68 into the
individual passage 86 130 aligning with the flange 115 between the  and
passageway 134 for each injection pump grooves 112 and 114.
with some of the fuel flowing through the 20    As shown in Fig. 7, the
passage 86 in the  filter screens 124 and parts 116 into annular  85 head
intersects with the first portion 106 of  chamber 154 and annular space 144
with the opening or bore 82 just above the shoulder  remaining fuel
bypassing the injection pump 132. A bypass passageway 134 is provided  and
dumping or returning to the fuel return around the housing 96 in alignment
with the  portion 32 of the manifold. It should be 25  ports 116, 118 in
the housing 96 and with  noted that the inlet of fuel to and return of 90
both ends of the passage 86 in the head 14.  the fuel from, the cylinder
head is located The bypass passageway 134 is formed by the  physically
higher than in previous systems. shoulder 108 on the housing 96 and by the
When the plunger 152 is in its upper pqsi- shoulder 132 in the opening or
bore. 82 in the  tion, shown in Fig. 7, fuel flows from space 30  head,
with the part of the first bore portion  144 not only through the port 146
into the  95 106 forming the outer walland the part of  chamber 140, but
also through port 148, the reduced diameter portion, 110 of the  annular
recess 150 and porting 153 into said housing 96 formiing the inner wall.
From the  chamber 140. just described structure, it will be noted that
When. the rocker 50 strikes the actuator 35  fuel from the inlet end of
passage 86 enters  160, the plunger 152 travels downwardly a  100 through
the head 14 into the, passageway 134  distance "A" whereby the port 148 is
closed with some of said fuel flowing through ports  blocking flow of fuel
from space 144 through 116 into the injection pump assembly 95 and  recess
150 and porting 153. As the plunger with the remaining fuel flowing around
said  152 continues to travel downwardly through 40  passageway 134 and
into the outlet end of  a distance "B", the port 146 is closed block-  105
the passage 86.                          ing flow of fuel into the chamber
140. The Referring still to Fig. 7. the fuel injection  plunger 152 now
forces the fuel to depress pump assembly 95 is shown positioned with-  the
spring 143, open the valve 145 and force in the associated housing 96. The
injection  the fuel through conduit 138 and nozzle 102 45  pump 95 includes
the nozzle 102 at its lower-  into the combustion chamber 84.   110 most
end. The nozzle 102 communicates,    The structure of the injection pump
via a. fuel conduit 138, with a chamber 140 in  assembly 95, described
above has the pas- an annular plunger housing 142. A spring  sageway 134,
the annular chamber 154, and 143 actuates valve 145 to seal off communi-
the annular space 144 flooded with fuel at all 50  cation between said
chamber 140 and said  times. Excess fuel flowing to the annular  115
conduit 138. An annular space 144 sur-  space 144 in the pump assembly 95
from the rounds the plunger housing 142 and com-  inlet end of passage 86
is returned to the municates through a port 146 with the chain-  outlet end
of passage 86 by pressure of the ber 140 and through a port 148 with an
fuel and by pressure generated by the down- 55  annular recess 150 in the
plunger 152. The  ward travel of the plunger 152.             120 annular
recess 150 in the plunger 152 com-    From the above. it can be seen that
we municates through porting, 153 with the  have provided an improved
interior fuel dis- chamber 140. The annular space 144 is in  tribution
arrangement whereby the fuel is continuous communication with an annular
transmitted by manifolds to a location near 60  chamber 154 which in turn
is in continuous  the injectors and is then conveyed by con-  125
communication with the radial ports 116.  duits directly to each individual
interior fuel 118 in the housing 96 so that fuel from pas-  passage formed
in the cylinder head. Each sage 86 through ports 116 keeps the annular
passage communicates with a bypass pas- chamber 154 and annular space 144
con-  sageway around the injection pump housing 65  tinuously full.
to by-pass excess fuel back to the manifold  130    



5                                    1.551.606 for return to the fuel
supply all without ex-  openings communicating with the respective posing
the fuel lines to possible leaking into  fuel passage in the cylinder head
whereby, the lubricating oil system whereby the lubri-  in use fuelmay pass
into or out of an injec- cating oil would be diluted and contamin-  tion
pump seated in the housing. 5   ated bv the fuel oil. Filter screens are
pro-    4. An  internal  combustion  engine 65 vided in the passages into
the injection  according to claim 3, wherein a passageway pump housing,
which screens have openings  is formed around each injection pump hous- of
a size to prevent any particles passing  ing in communication with the
respective in- therethrough that are large enough to block  let and outlet
ends of the fuel passage asso- 10   or interfere with the operation of the
injec-  ciated therewith, whereby surplus fuel sup- 70 tion pump. The
additional filters at the  plied to the injection pump can be bypassed
points of entry of fuel into the injection  to the outlet end of the
passage. pumps filters out at the last possible loca-    5. An  internal
combustion  engine tion. any particles that are likely to interfere
according to claim 3 or claim 4, wherein a 15   with the injection pump.
The covers 56     filter is seated in each of the openings in the 75 being
individually mounted for each cylin-  housing to filter out particles of a
predeter- der. can be removed individually to service  mined size. the
rocker 50 and associated parts without    6. An  internal  combustion
engine disturbing the fuel line connections. With  according to any of
claims I to 5, wherein a 20   the cover 56 removed, the injection pump
filter is seated in the inlet end of each fuel 95 and injection pump
housing 96 can be re-  passage. moved and the filter screens 124 can be
7. An  internal  combustion  engine cleaned or replaced all without
disturbing  according to claim 4. wherein the passage- the connection of
the fuel lines to the cylin-  way around each housing is formed in align-
25    der head. The screens 88 may be used in  ment with the openings
therein, and is de- 85 short passage 76 to further filter the fuel en-
fined by a first shoulder on the housing tering the injection pump 95. The
screens 88  axially spaced from a second shoulder in the may be used with
filter screens 124 or may  wall of the injection pump opening in the be
used separately.                       cylinder head, a first sealing ring
being sea- 30      WHAT WE CLAIM  IS:-                     ted on the
housing above the first shoulder 90 1. An internal combustion engine hav-
and a second sealing ring being seated on ing a plurality of cylinders
formed in a cylin-  the housing below the second shoulder both der block: a
cvlinder head mounted on the  rings bearing between the housing and the
cylinder block, a plurality of openings in the  wall of the opening in the
cylinder head. 35    cylinder head, each opening being associ-   8. An
internal  combustion  engine  95 ated with a respective cylinder and being
according to any of claims 1 to 7. the engine arranged to house. in use. a
fuel injection carrying a fuel manifold having a fuel supply pump for
supplying fuel to the combustion  portion and a fuel return portion: an
indi- chamber of the associated cylinder: a plural-  vidual conduit
connecting the fuel supply 40   ity of fuel passages formed in the cylinder
portion to the inlet end of each fuel passage  100 head. each passage being
associated with a  and a further individual conduit connecting respective
injection pump opening and hav-  the fuel return portion to the outlet end
of ing an inlet end to one side of the opening  each fuel passage. whereby.
in use. fuel in and an outlet end to the other side of the  the fuel supply
portion of tfie manifold is de- 45    opening.
livered to each injection pump and surplus  105 2. An  internal  combustion
engine  fuel in each injection pump is returned to according to claim  1 or
claim 2 wherein  the fuel return portion of the manifold. each cvlinder has
a cover for the injection    9. An  internal  combustion  engine pump
fastened to the cylinder head. with  according to claim 8. wherein the fuel
man- 50    adjacent covers being spaced from  each  ifold is mounted on the
engine above the top  110 other a distance sufficient to permit the
surface of the cylinder head. location of the inlet end of the passage for
10. An  internal  combustion  engine one injection pump and the outlet end
of the  according to claim  1. substantially as de- passage for the
adjacent pump therebe- scribed with reference to the accompanying  1 55
tween.                                     drawings. 3. An  internal
combustion  engine                 For the Applicant according to claim I
or claim 2. wherein an    GILL JENNINGS & EVERY. injection pump housing is
seated in each of       Chartered Patent Agents. the injection pump
openings in the cylinder       53 to 64 Chancery Lane.           1 60
head each housing having at least two              London WC2A IHN.
20 Printed for Her Majesty's Stationery Office, by Croydon Printing Company
Limited. Croydon, Surrey, 1979. Published by The Patent Office. 25
Southampton Buildings. London. WC2A lAY. from which copies may be obtained.
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5 for return to the fuel supply, all without ex-  openings communicating
with the respective posing the fuel lines to possible leakin into  fuel
passage in the cylinder head whereby, the lubricating oil system whereby
the lubri-  in use fuel may pass into or out of an injec- cating oil would
be diluted and contamin-  tion pump seated in the housing. 5   ated by the
fuel oil. Filter screens are pro-    4. An  internal  combustion  engine 65
vided in the passages into the injection  according to claim 3, wherein a
passageway pump housing, which screens have openings  is formed around each
injection pump hous- of a size to prevent any particles passing  ing in
communication with the respective in- therethrough that are large enough to
block  let and outlet ends of the fuel passage asso- 10   or interfere with
the operation of the injec-  ciated therewith, whereby surplus fuel sup- 70
tion pump. The additional filters at the  plied to the injection pump can
be bypassed points of entry of fuel into the injection  to the outlet end
of the passage. pumps, filters out, at the last possible loca-    5. An
internal  combustion  engine tion, any particles that are likely to
interfere according to claim 3 or claim 4, wherein a 15   with the
injection pump. The covers 56,  filter is seated in each of the openings in
the 75 being individually mounted for each cylin-  housing to filter out
particles of a predeter- der, can be removed individually to service  mined
size. the rocker 50 and associated parts without    6. An  internal
combustion  engine disturbing the fuel line connections. With  according to
any of claims 1 to 5, wherein a 20   the cover 56 removed, the injection
pump  filter is seated in the inlet end of each fuel 80 95 and injection
pump housing 96 can be re-  passage. moved and the filter screens 124 can
be    7. An  internal  combustion  engine cleaned or replaced all without
disturbing  according to claim 4, wherein the passage- the connection of
the fuel lines to the cylin-  way around each housing is formed in align-
25   der head. The screens 88 may be used in  ment with the openings
therein, and is de- 85 short passage 76 to further filter the fuel en-
fined by a first shoulder on the housing tering the injection pump 95. The
screens 88  axially spaced from a second shoulder in the may be used with
filter screens 124 or may  wall of the injection pump opening in the be
used separately.                       cylinder head, a first sealing ring
being sea- 30      WHAT WE CLAIM IS:-                     ted on the
housing above the first shoulder 90 1. An internal combustion engine hav-
and a second sealing ring being seated on ing a plurality of cylinders
formed in a cylin-  the housing below the second shoulder both der block; a
cylinder head mounted on the  rings bearing between the housing and the
cylinder block; a plurality of openings in the  wall of the opening in the
cylinder head. 35   cylinder head, each opening being associ-   8. An
internal  combustion  engine  95 ated with a respective cylinder and being
according to any of claims I to 7, the engine arranged to house in use a
fuel injection  carrying a fuel manifold having a fuel supply pump for
supplying fuel to the combustion  portion and a fuel return portion; an
indi- chamber of the associated cylinder; a plural-  vidual conduit
connecting the fuel supply 40   ity of fuel passages formed in the cylinder
portion to the inlet end of each fuel passage  100 head, each passage being
associated with a  and a further individual conduit connecting respective
injection pump opening and hav- the fuel return portion to the outlet end
of ing an inlet end to one side of the opening  each fuel passage. whereby.
in use. fuel in and an outlet end to the other side of the  the fuel supply
portion of the manifold is de- 45    opening.
livered to each injection pump and surplus  105 2. An  internal  combustion
engine  fuel in each injection pump is returned to according to claim  1 or
claim 2 wherein  the fuel return portion of the manifold. each cylinder has
a cover for the injection    9. An  internal  combustion  engine pump
fastened to the cylinder head with  according to claim 8. wherein the fuel
man- 50    adjacent covers being spaced from  each  ifold is mounted on the
engine above the top  110 other a distance sufficient to permit the
surface of the cylinder head. location of the inlet end of the passage for
10. An  internal  combustion  engine one injection pump and the outlet end
of the  according to claim  1, substantially as de- passage for the
adjacent pump therebe- scribed with reference to the accompanying  11 55
tween.                                     drawings.
5 3. An  internal  combustion  engine                For the Applicant
according to claim 1 or claim 2 wherein an    GILL JENNINGS & EVERY.
injection pump housing is seated in each of       Chartered Patent Agents.
the injection pump openings in the cylinder       53 to 64 Chancery Lane.
60    head. each housing having at least two              London WC2A IHN.
120 Printed for Her Majesty's Stationery Office, by Croydon Printing
Company Limited, Croydon, Surrey, 1979. Published by The Patent Office, 25
Southampton Buildings, London, WC2A 1AY, from which copies may be obtained.


