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" This invention relates to a fuel pump with
a-pressure pump and a distributor, which in
this form can be employed for a multi-cylin-
der oil engine with self-ignition, the regulat-
b ing of the fuel injected being effected with a
Ereferably conical rotating valve, and the
ore of which, during each revolution, trav-
els over two recesses or grooves provided in
two rotatable valve saddles, through which
10 recesses the fuel under pressure escapes back
into the suction chamber. Not only the quan-
tity of fuel but also the advancement of the
injection admits of being regulated by means
of the rotatable saddles.

By this invention the result is obtained that
earlierorlater injections (advanced ignition),
and also the exact quantity of fuel injected
with a definitely adjusted advance ignition
can be regulated by the position of the two
80 rotatable valve saddles. The quantity of fuel

is regulated by the two radial bores of the ro-
tating valve coming simultaneously into com-
munication with the recesses in the two ro-
tatable saddles, the delivery chamber of the
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85 fuel pump being connected with the suction-

chamber, so that upon the valve bore moving
over the saddle recesses the delivery pipe 1s
relieved of pressure, owing to the fuel flowin
intothesuction chamber. _On the other hand,
%0 when, during the turning of the valve, the
mouths of the valve bores leave the recesses in
the saddles and bear upon the ground conical
surface of the saddles, the pressure fuel can-
not escape into the suction chamber, and it
8 flows to the nozzle. The injection time also,
or the diminution in volume of the compres-
sion spaces, can be adjusted by corresponding
rotation of the two rotatable saddles relative-
ly to one another. Besides this, by joint rota-

# tion of the two saddles, the advanced ignition.

can be adjusted with a definitely regulated

quantity of fuel injected. ‘
The invention’also has the advantage that

by the construction of the preferably conical

® distributor the result is obtained that.only one’

pump, in conjunction with a distributor, is
employed for operating a motor with any
number of cylinders; and it may be empha-
sized that the pump and distributor operate
with precision, owing to the fact that the regu-

. that by this construction any inexactitude is

lating apertures are located on the surface of
the conical valve plug, whereby faultless seal-
ing is obtained, which on the other hand is
self-evident with a conical valve. The device
also has the further advantage that the dis-
tributor containing the regulating mechanism
already mentioned automatieally passes the
pressure naphtha or other fuel into the indi-
vidual cylinders in the injection periods, as
necessitated by the method of working of a
multi-cylinder engine. so that by this means
one distributor in conjunction with one pres-
sure pump suffices for operating a multi-cyl-
inder engine, : - ,

From what has been stated above it is ob-
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vious that by this invention all the sensitive

or delicate parts are eliminated from the fuel
pump, the piston can if desired be made satis-.
factorily fluid-tight on both sides, and the dis-
tributing mechanism is arranged on the coni-
cal valve face of its saddle, whereby perfect
sealing is obtained. Owing to this, the pump
maintains the high pressure that is necessary
for the complete atomization of the fuel, so
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76
eliminated, and the pump does not lose its ac-
curacy even after long use, since the distribut-
ing mechanism is the conical valve and saddle,
which form an oil-tight seal even after wear.
The invention is illustrated by way of ex-
ample in the accompanying drawings, in
which—- _ < -
Fig. 1 shows a sectional elevation of the
pump and the distributor. L
Figs. 2, 3, 4 and 5 show cross-sections of 85 .
the regulating and distributing mechanisms
on the lines 2—2, 3—3, 4—4 and 5—5 re-
spectively in Fig. 1, and
Figs. 6 and 7 show further cross-sections -
on the line 3—3 in Fig. 1 with the saddles
and the valve plug in different positions.
Fig. 1 shows a pump 1, having a differ-
ential piston 2, which delivers at each stroke
a quantity of fuel proportional to the differ-
ence in area of the upper and lower pistons.
The piston 2 is moved by & connecting rod
4 and a crank 5 mounted on a shaft 6. On
the same shaft is mounted a toothed bevel
wheel 7, which meshes with a similarl
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8 of a distributing valve 8’. The rotation of
the valve is therefore dependent upon the
speed of the pump 1 and therefore upon the
speed of the engine, the transmission ratio
of the bevel wheels 7, 7 being determined ac-
cording to the number of engine cylinders.
The valve 8" revolves in a valve saddle 12,
in the framework of which are inserted two
regulating saddles 10 and 11, which are ro-
tatable relatively to one another and also
both at once, and also a saddle 9, which car-
ries the fuel delivery pipes to the individual
cylinders. This saddle 9 is not rotatable

but is firmly secured to the main saddle

framework. The space 25 is a fuel-storage
chamber. Fuel is supplied to the chamber
25 from a main fuel tank through an aper-
ture or duct 26. The valve 8’ is pressed on
to the saddle 9, 10, 11, 12 by a spring 27.
The pump 1 is connected with the main sad-
dle framework 12 of the distributor by
means of a member 138, which is screwed into
both, and which contains a small suction
valve 16, which serves as an air outlet valve
or vent. This valve 16 is positively actuated
in such a way that it opens even before the
termination of the delivery or feeding stroke
of the pump 1 and closes after the end of
the suction stroke, just when the air venting
begins, and it does this by virtue of the fact
that at the commencement of the delivery
stroke the fuel is discharged through this
valve and passes through a bore or duct 24
into the storage chamber 25. The mechanism

for opening this valve is not shown in the
drawings, as it does not form part of the

subject-matter of this invention.

The drawing illustrates by way of ex-.

" ample the arrangement of fhe pump and
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distributor for a two-cylinder engine work-
Ing on the four-stroke cycle. The pump acts
in the following manner :—

When the piston 2 sucks fuel into the com-
pressor chamber 28, at the commencement
of the delivery stroke, and only for a short
time, the valve 16 still remains open, and the
fuel, together with any air or vapor forced
in, escapes through this valve into the stor-

. age chamber 25. Obviously the fuel can also

50

- During the advance of the pump piston, and_
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the bores 19 and 20 and the bore 21 or 92.

owing to the rotation of the valve, the valve

.bores 21 and 22 are disconnected from the

saddle recesses or grooves 35 and 86. The
volume of the compression space is dimin-
ished, and the fuel is forced to the nozzle,
and hence injection occurs, which continues
until the bores 21 and 22 have: rotated so
far that they come into communication again
with the recesses 85 and 36. The fuel under
pressure now escapes into the storage cham-
ber 25, thereby relieving the nozzle valve,
which closes quickly owing to spring pres-
sure. The valve bores 21 and 22 are then

escage into the storage chamber 25 through -
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in.communication with the recesses 85 and
36 until a fresh injection period occurs,
which, in the case under consideration, al-
ways occurs after half a revolution of the
valve, since when the pump is eXecuting one
revolution, the valve 8" executes half a rev-
olution, as the engine has two cylinders.
This operation is illustrated in Figs. 3 and 4.
Now if the regulating saddles 10 and 11
are rotated together in such a way that their
recesses move out of the position shown in
Fig. 4, into the position shown in Fig. 6, the
valve bores 22 and 21 now leave the re-
cesses 35 and 36 earlier, or in other words
there arises an .earlier diminution in volume
of the delivery spaces and therefore also an
earlier injection and advanced ignition.
Now if in the case of Fig. 6 the single
regulating saddle 11 or 10 is rotated in such
a way that it comes into the position shown

in full lines in Fig. 7, with a given advanced -

ignition, the quantity of fuel injected is re-
duced to about:one half, since, as.will be
obvious from Fig. 7, the bore 21 comes into
communication with the recess 86 in the
lower regulating saddle 11 before the bore
22 comes into communication with the re-
cess 35 in the upper saddle 10, so that .
through the recess in the lower saddle the
naphtha under pressure already escapes upon
the valve being rotated through an angle, a,.
1t is clear that «; may have any value from
zero to «, that is to say, the quantity of fuel
injected can be regulated from zero up to
a maximum value, and from a maximum
down to zero, this being done merely by ro-
tating the saddle 10 relatively to the saddle
11, whereas by joint rotation of the two
saddles out of their mean position, the ad-
vance ignition is adjusted. _
The distributing of the fuel under pressure
to the individual cylinders is illustrated in
Fig. 2. Since the example illustrated relates
to a two-cylinder engine, the distribution
saddle 9 is provided with two outlet pipes 14
and 15 for conveying the fuel under pressure
to the individual nozzles. In this figure, be-
sides the bore 23, further radial bores are
provided, which are shown as being sepa-
rated by angles of 120°. These three bores
are for the purpose of relieving the valve of
the radial pressures.” In other respects the
action is obvious from the drawing itself.
The supplying of fuel to the rotating valve
8! is effected by providing the valve saddle
12 or the valve plug itself with a recess or
groove 37 round the entire periphery, as-
shown in Fig. 5, so that the bore 19 is in unin-
terrupted communication with the recess 87,
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so that the bores 19 and 20 are always con- -

nected with the pump chamber 28.

It is obvious that alternatively the saddle
12 might rotate and the inner portion, that
is to say the valve plug 8, might be station-
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ary, withotut going outside the scope of the
invention. '

The valve may be made cylindrical in-
stead of conical and the other details for car-
rying the invention into effect may be modi-
fied without departing from the spirit of the
invention. I also wish it to be understood
that the invention may also be applied for
use in place of the carburettor in internal-
combustion engines for automobiles and
aeroplanes.

What I claim is: ‘

1. A fuel pump for multi-cylinderinternal-
combustion engines working with self-igni-
tion and with fuel injection without the help
of air, comprising a single pressure pump in
combination with a fuel distributor capable
of supplying fuel to the nozzles of the various
cylinders and having a stationary saddle, a
revolvable valve plug within the said saddle
and an annular passage between the saddle

~ and the valve plug and the valve plug having

an axial bore and radial bores leading from .

the said axial bore to the said annular passage
and radial bores leading to the nozzfo)as2 and
in further combination with a pump delivery
chamber with which the said axial bore is in
open communication and with means for re-
volving the valve plug for establishing ‘an
open communication from the said axial bore

to the various injection nozzles in turn, as set

- forth." ‘
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“axial bore an

2. A fuel pump as claimed in claim 1 and

in which the means for establishing an open
communication between the pump delivery

chamber and the axial bore in the valve plug -
comprise a complete circumferential passage

between the stationary saddle and the revolv-

able valve plug, a passage leading from the
“said circumferential passage to the pump de-

livery chamber and a radial bore leading
from the said circumferential
axial bore in the valve plug. _

3. A fuel pump for mlﬁti-cylinder inter-
nal-cumbustion engines working with self-
ignition and with fuel injection without the

help of air, comprising a single pressure.

pump in combination with a fuel distributor
capable of supplying fuel to the nozzles of

the various cylinders and having a stationary

passage to the -

3

ﬁ'hereby the beginning and end of the mjec-l

tion can be adjusted by an adjustment of the

movable saddles relatively to one another in
a circumferential direction:

4. A fuel pump as claimed in claim 3 and ,
"having a fuel storage chamber between the

single pressure pump and the rotary saddles

.and the latter having radial passages in open
‘communication with the said fuel storage

chamber and the segmental passages between
the rotary saddles and the valve plug, as set

- forth.

In testimony whereof I have signed my

name to this specification.

JOSEF BENES.

saddle, two saddles within.the stationary .

saddle and capable of rotating relatively to

the latter, 3 valve plug within the said sta--

tionary and rotatable saddles, a complete cir-

cumferential passage between the stationary -

saddle and the valve plug and segmental pas-

sages between the sais

the valve plug and the valve plug having an
5 radial bores leading from the

circumferential and segmental passages to

‘the said axial bore and from the latter to the
,nozzles of the various cylinders, whereby the

regulation of the fuel injected can be effected
by adjusting the position of the rotary sad-
dles relatively to the stationary saddle and

two rotary saddles and
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