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The present invention relates to fuel feed
_mechanism for multi-cylinder internat combus-
tion engines, particularly for the engines of mo-
tor vehicles in which the delivery of individual
fuel pumps to the respective cylinders of an
engine can be cut off in succession or in groups
when the load is light or when the engine is
running free so that fuel is only injected into
some of the engine cylinders. This cutting off
of individual cylinders of an engine has the well
known advantage that the cylinders still work-
ing must be correspondingly more heavily load-
ed, thereby allowing un-interrupted running of
these cylinders under a light load or on running
free.

In the known fuel feed mechanism of the type
described, the individual pumps are cut off by
control members actuated arbitrarily, for in-
stance by cams which retain an overflow valve
oven for the duration of the compression stroke
or by reversible cocks which in one position al-
low the fuel delivered to flow to the engine cyl~
inders but in another position return it to the
suction chamber.

Control members of this type for cutting off
the suppily of fuel to certain cylinders of an en-
gine can be avoided aceording to the present in-
vention by the provision of control means com--
mon to all the fuel pumps of an engine.

Three forms of construction of the invention
are shown in the accompanying drawing in
which:i—_ ‘

Figure 1 is a longitudinal section through one
form of construction of 2a four-cylinder fuel
pump. In the position shown the pump is sup-
plying its maximum delivery. -

Figure 2 is a plan view of the four pump pistons
of the pump shown in Figure 1.

Figure 3 shows in plan view a second form of
construction, again of a four-cylinder fuel pump,
the elements being in their position of maximum
delivery as in Figure 1.

Figure 4 shows the elements shown in Figure
3 in position when the engine is running free.

Figure 5 is an end view of the common regu-
iating member, :

Figure 6 is a similar view to Figure 3 of a third
form of construction, also of a four-cylinder fuel
pump, the elements being again shown in their,
position of full delivery.

Figure 7 shows the elements shown in Figure
‘g in their position when the engine is running
free. : . '

Pump pistons ¢, 1, g, 7, reciprocate in four cyl-
“inders @, b, ¢, d of & pump shown in Figure 1
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.and thereby feed fuel sucked out of a common

suction pipe i through a branch pipe k, and
through pressure valves m into delivery pipes I,
I, 111, IV leading to the engine cylinders. The
quantity of fuel supplied to the delivery pipes 60

on each delivery stroke is regulated by a rack

rod 7 mounted in the pump housing which meshes
with teeth on each pump piston so that on mov-
ing the rack coupled through a connecting rod
with 'a pedal o the pump pistons are rotated;
thereby rotating the inclined, undercut faces q
provided thereon which control the opening of
return ducts p. The height of a control face

[~

5

“sliding over a return duct p varies on rotation

of the piston and the quantity of fuel supplied 70
to the corresponding delivery pipe varies in pro- .
portion.

A tension spring 7 anchored to the rod 7 tends
to return the rod into the free running position
against the action of pressure exerted on the 75
pedal o.

The inclined undercut control faces are ad-
justed with regard to their respective return ducts
so that the effective delivery of all the pump cyl-
inders on returning the regulating rod from full 80
delivery position at first decreases absolutely uni-
formly in all the pump cylinders. The control
faces g on the pistons fand g associated with the
compression pipes leading to the engine cylin-
ders II and TIT. measured on the curve are shorter - 85
than the controlling faces of the pistons e and h.
The angle z through which the pistons f and ¢
have to be turned back from the full load posi-
tion in order to position the vertical end faces s
of the controlling faces ¢ opposite the return 90
duets p is smaller than the angle y through which
the two pistons e and h must be rotated in order
to attain the same result. If therefore the
pistons are turned back from the full load posi-
tion through the angle x the two central pump 95
cylinders b and c are cut off on further return
movement and only the two outer cylinders a
and d deliver fuel to their respective engine cyl-
inders. The effective delivery of the cylinders
¢ and d after cutting off the two cylinders b and ¢ 100
is such that it is sufficient to maintain reliable
uninterrupted free running of the two corre-
sponding engine cylinders.

The second form of construction shown in Fig-
ures 3-5 differs from the first form chiefly in the 105
control faces of the pump pistons not belng differ-
ent as in the first example but being abso-
lutely similar to one another and in the regulat-
ing rod instead consisting of two co-axial por--
tions £ and » whilst in the former case the regu- 110



10

15

20

56

70

75

2

lating rod is made in one piece. A tension spring
2 is inserted in longitudinal borings » and w pro-
vided in the opposite ends of the portions of the
rod. Each end of the spring is anchored to one
of the portions ¢ and .

If-the rod is displaced from the full delivery
position shown in Figure 3, the delivery of all the

four pump cylinders is uniformly decreased until. -

further movement of the portion z of the rod is
stopped, when the stop 10 mounted on its end
bears against a stationary stop 11. The force
acting on the control rod can now only displace
the portion ¢ of the rod whereupon the tension

spring 2, the tensjon of which is so adjusted that:

it does not yield until contact takes place between
the stops 10 and 11, is extended (Fig. 4). Finally
the pistons e and f controlled by the portion £ of
the control rod are rotated further than the
pistons g and h by an amount such that the end
faces s of their control faces uncover the return

‘ducts. After this, the pump cylinders a and b,

with which the pump pistons e and 7 are asso-
ciated, supply no fuel to their compression pipes
and the fuel supply to the corresponding engine
cylinders is thus cut off.

In order to ensure un-interrupted free running
of the two engine cylinders fed from the pump
cylinders c and d, the stop 19 must bear against
the stop 11 when the delivery of the two pump
cylinders ¢ and d controlled by the portion u of
the rod, and which cannot be decreased any
further, is still sufficient for free running of these
engine cylinders. The stop 10 is adjustable in

order to allow of regulation of this limit.

In the third form of construction shown in Figs.

6 and 7 the control rod is constructed- exactly

as in the second example but the stop 10 is
omitted and the displacement force here acts on
the portion u of the control rod. A cable 12
actuated at will from the driver’s seat is secured
to the free end of the portion ¢ of the rod. .
The control rod can be returned from the full
delivery position shown in Figure 6 by releasing
the pedal o until all the pump pistons are rotated
so that they all cease delivering, the control rod
being then in the stop position. The return
movement of thé control rod can however be lim-
ited by means of a stop 13, movable from the

- steering wheel so that it cannot return completely

into the stop position.

If the engine is to run free or under a light
load for a long period the portion ¢ of the con-
trol rod can be drawn by means of the cable 12
into the position shown in Figure 7 in which the
pump cylinders a and b deliver no fuel. The cor-
responding engine cylinders are then cut off and
the engine continues to run, only being driven
however by the other two eylinders corresponding
to pump pistons ¢ and 2. In order. to prevent
the portion u of the control rod returning too
far and the quantity of fuel being too small for
the two engine cylinders still working alone the
stop 13 actuated from the steering wheel must
be suitably positioned.

The invention is applicable not only to pumps
of the type described in which the pump pistons
themselves regulate the return of the fuel but
also to pumps with any other type of regulation
of the delivery which can be used for fuel pumps.

What we claim is:

1. Fuel feeding mechanism for multi-cylinder
internal combustion engines comprising a plu-
rality of fuel pumps individusally associated with
the engine eylinders, means in each pump for
regulating the amount of fuel delivery, and com-~
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mon operating means for said fuel regulating
means, said regulating and operating means be-
ing arranged to provide substantially equal fuel
delivery from each of the pumps at all loads be-
tween full load and light load and to cut off the 8!
fuel delivery of certain of said pumps in the light-
load range of adjustment of said operating means.

2. Fuel feeding mechanism for multi-cylinder
mternal combustion engines comprising a plu-
rality of fuel pumps individually associated with
the engine cylinders, means in each pump for
regulating the amount of fuel delivery, common.
means for operating said fuel regulating means,
operating conneutmns between said regulating
means and said common operating means, said
regulating and operating means being arranged
to provide substantially equal fuel delivery from
each of the pumps at all loads between full load
and light load and certain of said fuel regulating
means and their operating connections being ar-
ranged to cut off the fuel delivery of their respec-
tive pumps while the remaining pumps continue
to deliver fuel for light loads. ]

3. Fuel feed mechanism for mutli-cylinder in-
ternal combustion engines comprising a plurality 100
.of fuel pumps, a control member formed of at
least two resiliently connected portions each of
which portions is operatively associated with cer-
tain of said pumps, actuating means for moving
sald-control member to regulate the delivery of 10§
said pumps to the respective cylinders of an en-
gine and stop means for limiting the movement
of at least one of sa.id portions in the cut off di-
rection.

4. Fuel feed mechamsm for multi-cylinder in--110
ternal combustion engines comprising a plurality
of fuel pumps, a control member formed of at
least two portions each of which portions is oper-
atively associated with certain of said pumps,
resilient connecting means intermediate of said 115
portions, actuating means for moving said control
member to regulate the delivery of said pumps
to the respective cylinders of an engine and sep-
arate actuating means for at least one of said
portions.

5. Fuel feed mechanism for multi-cylinder in-
ternal combustion engines comprising a plurality
of -fuel pumps, a control member formed of at
least two portions each of which portions is oper-
atively associated with certain of said pumps,’ 128
resilient connecting means intermediate of said
portions, actuating means for moving said con~
trol member to regulate the delivery of said
pumps to the respective cylinders of an engine,
stop means for limiting the movement of at least 180
one of said portions in the cut off direction and
separate actuating means for at least one other
of said portions.

8. Fuel feed mechanism for muti-cylinder in-
ternal combustion engines comprising a plural-
ity of fuel pumps, a control member formed of

8l

o

‘120

135

at least two portions at least two of which have

axial borings in the adjacent ends thereof, each
of which portions is operatively assoclated with
certain of said pumps, a connecting spring In--
termediate of said portions and housed in said
borings, actuating means for moving the con-.
trol member and stop means for limiting the

140

‘movement of at least one.of sa.id portions in the

cut off direction.

- 7. Fuel feeding mechanism for multi-cylinder
internal combustion engines comprising & plu-
rality of fuel pumps individually associated with
the engine cylinders, fuel control means for each
pump comprising & movable member having s 150

145
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range of movement for uniformly controlling the
amount of fuel delivery and a range of move-
ment of no-fuel delivery, said control means
having the same total range of movement, but
certain of said means having a wider control
range than other of said means, and common
means for operating said fuel control means to-
gether and in the same direction, whereby the
fuel delivery of certain pumps are cub off at a
point in the movement of said common operating
means still within the control range of move-
ment of the remaining pumps. )

8. Fuel feeding mechanism for multi-cylinder
internal combustion engines comprising a plu-
rality of fuel pumps individually associated with
the engine cylinders, fuel control means for each
pump comprising a duct formed in the surface
of the pump piston having an inclined wall face
cooperating with a return duct formed in the
pump cylinder around said piston, said pump
pistons being rotatable to vary the point at which
said return duct becomes effective,-the effective
control inclined faces of certain of said pump
pistons being shorter than the inclined faces of
the remaining pump Dpistons, and a cominon
means for rotating said pistons simultaneously
and in the same direction, whereby the fuel de-
livery of the pumps having the shorter control
faces are cut-off at a point in the movement of
said common operating means still within the
control range of movement of the remaining
pumps.

9. Fuel feeding mechanism for multi-cylinder
internal combustion engines comprising a plu-
rality of fuel pumps individually associated with
the engine cylinders, means in each pump for
controlling the amount of fuel delivery, and com-~
mon means for operating said control means
operable from full-load to no-load position, said
common operating means comprising two parts
each controlling the fuel control means of cer-
tain pumps, and means for moving both parts
from full-load position towards no-load - posi-
tion for uniformly reducing the fuel supply of
all pumps, and means for arresting the move-

3
ment of one of said parts at a point interme-
diate full-load and no-load to prevent the fur-
ther reduction in fuel delivery of the pumps con-
trolled thereby while permitting the cther part
to be further shifted towards no-load position
to reduce and finally cut-off fuel delivery of the
pumps controlled by said second part.

10. A fuel feeding mechanism as claimed in
claim 9 wherein the two parts of the common
operating means are connected by a spring which
tends.to force said parts together, and in which
one of said parts elements is drawn by the other
through said spring, said spring being adjusted
to have a tension greater than the force re-
quired for regulating the fuel control means
operated by the part which is drawn by said
spring. ’ '

11. A fuel feeding mechanism according to
claim 9, wherein the common operating means
is enclosed within the pump housing, and the
two parts of said common operating means are
joined together by a spring arranged in aligned
holes formed in the abutting ends of said parts,
said spring tending to force said parts together
and having a tension greater than the force re-
quired for regulating the fuel control means as-
sociated with either of said parts.

12. In a vehicle, the combination of a crude
oil engine of the multi-cylinder type, a fuel pump
for supplying fuel to the cylinders, and & regu-
lating mechanism for said fuel pump comprising
two spring-connected movable elements, oper-
ative at times to regulate a section of said pump,
and means for limiting the stroke of one of said
elements in a position in which the associated
part of the pump supplies the corresponding
cylinders with sufficient fuel to keep the engine
idling, and means for shifting the other of said
elements to a position in which the supply of
fuel from the other pump section associated
therewith, to the corresponding other cylinders,
is interrupted. ] )

' ERICH CARL RASSBACH.
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