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1. 
This invention relates to fuel injection pumps 

for internal combustion engines, particularly 
though not exclusively, compression-ignition en 
gines. it is concerned with improvements in 
pumpS of the kind (hareinafter referred to as 
"the kind specified') in which the effective length 
of the delivery strokes of the respective pistons 
is similarly controlled simultaneously for all the 
pump cylinders by actuation of a common regu 
lating member which adjusts, for each cylinder, 
the position of an element which determines at 
What point in the delivery stroke fuel will be 
Spilled from the cylinder into a chamber or pas 
Sage in communication with the inlet side of the 
pump, the fuel tank or a like low-pressure region, 
the common regulating member being a plate or 
disc and the elements adjusted thereby being 
Sleeves fitted over the pump pistons or plungers 
to control the outlet ends of spill passages which 
run through the pistons or plungers from the 
operative end faces thereof to the cylindrical 
Surfaces thereof. 
Warious proposals have heretofore been made 

for controlling the delivery of pumps of the kind 
Specified automatically in accordance With the 
Speed and loading of the engines supplied thereby, 
S0 that a certain Speed governing action will be 
Secured which Will prevent the engine speed from 
varying to any Substantial extent from the value 
thereof corresponding to the setting for the time 
being of the manual or other control normally 
employed for actuating the Common regulating 
in ember. 
The object of the present invention is to pro 

vide an improved automatic delivery-controlling 
device for a pump of the kind Specified which 
shall be sensitive, efficient and of relatively sin 
ple construction. 
According to the invention, in a pump of the 

kind specified, the common regulating member is 
connected to a rigid or immovable part of the 
pump housing by means of a pressure-responsive 
element entirely disposed Within the housing, and 
means is provided for exposing the said element 
to the variable pressure in One of the manifolds 
of the engine being Supplied by the pump in Such 
a, Sense aS tO cause the presSure-responsive elle 
ment to move the regulating member in the direc 
tion for reducing the delivery of the pump as the 
engine Speed increases above the value for which 
it is set by the normal control means. 

It is preferred to utilise the reduced pressure 
in the intake manifold of the engine but the 
preSSure in the exhaust manifold may instead be 
utilised in the case of Supercharged engines. 
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2 
In order that the nature of the invention may 

be clearly understood, an example of the way in 
which it may be carried into effect will now be 
described in greater detail with reference to the 
accompanying drawings. 
In this example, the pump chosen for illustra 

tive purposes is constructed substantially in ac 
Cordance With the invention forming the Subject 
matter of application Serial No. 687,368, now Pat 
ent No. 2,517,483, but the present invention may 
be applied also to other constructions of pumps 
of the kind specified above without difficulty. 
In the drawings: 
Fig. 1A is the upper part of a section taken on 

the line I-I of Fig. 2, 
Fig. 1B is the lower part of the section, and 
Fig. 2 is a section taken on the line II-II of 

Fig. 1A. 
The pump, as shown in Fig. 1A, comprises a 

generally cylindrical housing having a cam 
chamber 2 (Fig. 1B) at one end, a spill chamber 
3 intermediate its length and a series of delivery 
connections 4 at its other end which are each 
connected to the fuel injection device of the re 
Spective engine cylinder. At this end of the hous 
ing there are the appropriate pump cylinders 5 
disposed around and parallel with the axis of the 
housing and each communicating through a de 
livery valve 6 with the corresponding delivery 
connection 4. The cylinders 5 and the respective 
pistons or plungers 7 are all identical and only 
one set of these parts need be described here. 
The cylinder wall is formed With radial bores 8 
near its outer end and is Surrounded at this loca 
tion by an annular fuel Supply passage 9. This 
is in permanent communication. With a central 
annular chamber 0 (supplied from an inlet (d. 
through a bore Ob) formed by a recess in the 
cylindrical wall of the enlarged inner end of 
an axial bore f2 in the housing provided to 
admit the passage of a stem 3 attached to a 
COmnon regulating member 4 located in the spill 
chamber 3. The regulating member 4 is of disc 
form. With a thickened edge 5 on to which is 
clamped a ring 6 Serving to position controlling 
sleeves which are a close sliding fit on the pis 
tons Working in the cylinders 5. Each piston 

is a close sliding fit in its cylinder 5 which pro 
jectS, With play, part-way into an aperture 8 in 
the thickened edge 5 of the regulating member, 
the corresponding controlling sleeve if being 
mounted on the latter in Such a manner that it 
may move laterally (e. g. radially or circumfer 
entially of the member) without being capable 
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cylinders and said cam, an element slidable On 
each plunger to determine the point in the stroke 
of the plunger at which the spill passage therein 
will be placed in communication with the Spill 
chamber, a regulating member dispiaceably 
mounted within the Spill chamber and operatively 
connected to each of the slidable elements, an 
abutment fixedly mounted. Within the spill cham 
ber, a flexible bellows disposed within the cham 
ber and operatively connected at one end to the 
regulating member and at the other end to the 
abutment, an inlet connection on the exterior of 
the housing and a passage leading from the inlet, 
connection to the interior of the bellows, 

2. A fuel injection pump comprising a housing, 
a plurality of fuel delivery conduits, a plurality 
of pump cylinders located within the housing 
With their Cne ends adjacent to one end of the 
housing, a valve-controlled connection from said 
end of each cylinder to a, espective delivery con 
duit, a pump plunger reciprocable in each cyl 
inder, a common can for reciprocating the 
plungers, a Spill paSSage in each plunger having 
an outlet end, a spill chamber located in the 
housing entirely between said ends of the cyl 
inders and Said can such that the outlet ends 
Of the Spill passages will be moved through the 
chamber by the reciprocation of the plungers, an 
element slidable on each plunger to determine 
for what proportion of each stroke of the respec 
tive plunger the outlet end of the spill passage 
therein will be in communication with the spill 
chamber, a common regulating member displace 
ably mounted within the Spill chamber, operative 
Connections between the Said member and the 
elements slidable on the plungers for causing 
these elements to innove in unison with the regu 
lating member, movement of the latter in one 
direction therefore resulting in a reduction in 
the output of the pump and movement in the 
opposite direction resulting in an increase in 
said output, an abutment fixedly mounted with 
in the spill chamber at a distance from that side 
of the regulating member which leads when the 
member is moved in the said one direction, a 
flexible bellows entirely located within the spill 
chamber and operatively connected at One end 
to the regulating member and at the other end 
to the abutment, an inlet connection on the ex 
terior of the pump housing, and a passage lead 
ing from the inlet connection to the interior of 
the bellows, 

3. A fuel injection pump comprising a housing, 
a plurality of fuel delivery conduits, a plurality 
of pump cylinders located within the housing 
With their one ends adjacent to one end of the 
housing, a valve-controlled connection from said 
end of each cylinder to a respective delivery con 
duit, a pump plunger reciprocable within each, 
cylinder, can means for reciprocating the plung 
ers, a spill passage in each plunger, a spill cham 
ber located entirely between said ends of the 
cylinders and Said can means, an element slid 
able on each plunger to determine the point in 
the stroke of the plunger at which the Spill pas 
sage therein will be placed in communication 
With the spill chamber, a regulating member dis 
placeably mounted Within the Spill chamber and 
operatively connected to each of the slidable ele 
ments, a partition member fixedly mounted with 
in and transversely of the spill chamber, a flex 
ibie bellows disposed. Within the chamber and di 
rectly connected at one end to the regulating 
member and at the other end to the partition 
member, an inlet connection on the exterior of 
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6 
the housing and a passage leading from the inlet 
connection to the interior of the bellows. 

4. A fuel injection pump comprising a housing, 
a plurality of fuel delivery conduits, a plurality 
of pump cylinders located within the housing 
with their one ends adjacent to One end of the 
housing, a valve-controlled connection from said 
end of each cylinder to a respective delivery con 
duit, a pump plunger reciprocable Within each 
cylinder, can means for reciprocating the plung 
erS, a Spill paSSage in each plunger, a Spill cham 
ber located entirely between said ends of the cyl 
inders and Said can means, an element Slidable 
on each plunger to determine the point in the 
Stroke of the plunger at which the spill passage 
therein will be placed in communication with the 
Spill chamber, a regulating member displaceably 
Inounted within the spill chamber and operative 
ly connected to each of the slidable elements, a 
partition member fixedly mounted within and 
transversely of the spill chamber, a flexible bel 
loWS directly connected at one end to the regu 
lating member and at the other end to the par 
tition member to define a secondary chamber 
located entirely within the spill chamber, an in 
let connection on the exterior of the housing and 
a paSSage leading from the inlet connection to 
Said Secondary chamber. 

5. A fuel injection pump comprising a housing, 
j a plurality of fuel delivery conduits, a plurality 
of pump cylinders located within the housing 
With their one ends adjacent to one end of the 
housing, a valve-controlled connection from said 
end of each cylinder to a respective delivery con 

5 duit, a pump plunger reciprocable within each 
cylinder, can means for reciprocating the plung 
erS, a Spill paSSage in each plunger, a Spill cham 
ber located entirely between said ends of the 
cylinderS and said can means, an element slid 
able on each plunger to determine the point in 
the stroke of the plunger at which the spill pas 
Sage theirein Will be placed in communication with 
the Spill chamber, a regulating member displace 
ably mounted within the spill chamber and op 
eratively connected to each of the slidable elle 
Inents, a partition member fixedly mounted with 
in and transversely of the spill chamber, a flex 
ible bellows directly connected at one end to the 
regulating member and at the other end to the 
partition member to define a secondary chamber 
located entirely within the spill chamber, an in 
let connection on the exterior of the housing and 
a radial bore through Said partition member 
communicating at one end with said inlet con 
nection and at the other end with said secondary 
chamber. 

6. A fuel injection punp comprising a housing, 
a plurality of fuel delivery connections on the 
exterior of the housing, a plurality of pump cyl 
inders located within the housing with their one 
ends adjacent to one end of the housing, a valve 
connecting said end of each cylinder to its re 
Spective delivery connection, a pump plunger re 
ciprocable Within each cylinder, a cam for re 
Ciprocating the plungers, a spill passage in each 
plunger, a Spill chamber located entirely between 
Said ends of the cylinders and said cam, an ele 
ment sidable on each plunger to determine the 
point in the stroke of the plunger at which the 
Spill passage therein Will be placed in communi 
cation. With the Spill chamber, a regulating 
member displaceably mounted within said spill 
chamber and operatively connected to each of 
the slidable elements, a partition member fixedly 
mounted Within and transversely of the Spill 
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one eind "tö the regulating membër and at the 
other endªtö the partition member tör define a 
secondary chamber located entirely within the 
spill chamber, a guide formation on said regu 
lating member, a "complementary formation on 
said partition member, said two formations be 
ing capable of sliding engagement with each 
other, an inlet connection on the exterior of said housing and a radial bore through said partition 
member communicating at one end with said 
inlet connection and at the other end with said 
secondary chamber. 

7. A fuel injection pump for an internal com 
büstion en?ine cömprising a pümp hoüsing, a'plu 
rality of fuel delivery conduits, a plurality of 
pump cylinderslócated within the housing, valve 
contrólled connections léading from correspond 
ingends of the cylinders each to a respective 
delivery conduit, a piston reciprocable within 
each cylinder, a cam for 'reciprocating the pis 
tons, a spill passage in each piston, a spill cham 
ber located within the housing entirely between 
säidends of the cylinders and said cam, för re 
ceiving fuelejected through the spill passages, 
an element associated with each piston for “de 
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8 
termining the point in the delivery stroke of the 
piston at which the spill passage therefn will be 
placed in communication with the spill chamber 
and a common regulating member displaceable 
within said chamber for adjusting said elements 
simultaneously, a part fixedly mounted within 
the spill chamber, a fluid pressure-responsive 
element connecting the common regulatingmem 
berto said part and exposed on one side to the 
pressure prevailing within the spill chamber and 
adapted to respond to variations in a fluid pres 
süre tö the action of which its other'side is ex 
posed and a fluid pressure-conducting connection 
extending from the exterior of the pump housing 
to the said other side of said element. y - 

WILLIAM FRIEDLANDER. 
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