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'I'he present. 1nvention refers to. fuel injection

3 Claims.

! means. for internal combustion engines: having

no fuel compressor. More specifically. the inven-
tion refers to such compressorless internal com-~

“bustion: engines in which the :high fuel ‘pressure
~required- for -the injection is’ brought about by
‘means of a_piston pump drlven by & compressed

.fluid, and wherein the injection is performed by

means of a nozzle controlled by a needle valve..

In injection means of this kind, the invention
has for its primary object to improve the ‘working
cond1t1ons of the ‘high pressure fuel pump. so-as

“10 obtain an efficient fuel injection..

Generally speaking, the main charéeterlstlc of
the invention is that the fuel conveymg conduxt
between the high pressure pump and the needle -

- valve; or nozzle, is provided with a shut-off valve

20

25

30

T

: engine cylinder:

between the fuel piston of the high pressure

means adapted to coact with the movable mem=
bers: of .the high pressure piston pump.in such a
manner that the said conveying conduit is ‘closed:
at the conclusion of the mJectlon stroke of -the":
pump.

The result hereof will be that the fuel confined

pump and the injection nozzle ‘then closed by
the needle valve will act arresting on'the high
pressure piston and perform a soft stopping of the
same at the conclusion of the:-injection stroke.
Hereby it is advantageous to connect the valve
member adapted for closing of the fuel conveymg‘
conduit with the high pressure piston so that it
is brought to. move together with the latter, and
special advantages are gained in'case thls connec-
tion is-resilient. A resilient connection between
the said valve.member and the piston results in

- that the piston will be permitted to continue its

injection stroke until the compression of the con~:
firied' fuel is sufficient. for eﬁectmg a complete
stopping of the same, and in that the piston; after

) having been reversed at the end of ‘the injection
‘stroke, may perforni a certain part of its suction

stroke before the valve member is opened again,

so that the pressure of the confined quantity of .-
fuel has got time to decrease sufficiently for elim-
inating the risk.of after~injection of fuel mto the

An embodiment of the 1nvent10n 1s 111ust1ated in

. the accompanying dlagra,mmatlca.l drawing which
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i meéans-according to the invention.

shows a longitudinal section of the upper portion
of ‘an engine cylinder equipped with the inJectlon

In the embodiment of invention shown, the high o
pressure piston pump is supposed to be provided
with g differential piston | the larger piston mem-
ber of which-is adapted to ke driven by a com=

~decrease in g sufficient degree for elimmatmg an
-after-injection,
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pressed fluid, whereas the smaller plunger mem-
ber of the same is ada,pted to exert the required
pressure on the fuel, such differential piston being
reciprocably mounted within a houslng 3 enclos-_ ]
ing also the needle valve 2. T

The highly compressed fuel is mJected through: ‘
the nozzle 4 into the combustion chamber § of "
the engine after: having at first-passed a com-
munication conduit-7 connecting the needle valve
and-the nozzlé with the fuel compression cylinder 10
8 of the high pressure pump.

The shut-off valve member 6 is connected w1th

.the free end of the high pressure plunger by means

of 'a coil. spring '9, and. said valve member ‘is
adapted to coact with a seat 10 provided at the 15
bottom end of thé cylinder 8 and forming the
inlet. opening to-the commumcatmn conduit T.

.The fuel. enters the cylinder 8 by means of an

admission: channel- 11, and the driving fluid for

" the high pressure pump is a.dmltted to the cylinder 20

13 by means of the pipe 12. .
“When' the differential piston I is moved down-
wardly under influence from the. pressure within

.the cylinder- 13, the fuel is compressed within the

cylinder 8 and injected into the engine cylinder g5

by, the intermediary of the communication con-

duit 7, the needle valve 2 and the nozzle 4. At
the conclusmn of the 1nJect10n stroke of the pump,
the valve mémber 6 approaches the seat 10 and is

Pressed, against the same. under compression of 3¢ -
.the spring 9, so that the' inlet end of the conduit:

1 becomes closed. ‘The fiie]l confined between the
lower end face of the fuel piston and the valve
member; 6 is thereafter compressed and arrests
the movement .of tlié piston. . The valve member g5
will be kept-against its seat also during the first
part of the suction stroke of the piston; and until
the pressure within the cylinder 8 has got time to
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What I c]alm and desire to secure by Letters
Patent isi—
1. In a fuel mJectlon means for mtemal com-

_bustion engines of the character described, a high

pressure piston pump driven by a compressed 45

' fluid and adapted to raise the pressure-on the fuel -

in g sufficient degree for injection'into the working
cylinder of the engine, an injection nozzle means
mounted in'connection with the engine ‘eylinder: -
and adapted for injection of the fuel therein; a 50

. valve means ‘adapted for.closing of said nozzle

means, : & .communiecation conduit  between said

‘nozzle means and the high pressure fuel. chamber

of the piston pump, and.a shut-off valve means S
resiliently connected with the piston of the high 55




10

16

i

2

pressure fuel pump and adapted for closing of the
aforesaid communication conduit at the conclu-
sion of the injection stroke of said pump.

2. In a fuel injection means for internal com-
bustion engines of the character described, a high
pressure fuel piston pump having a differential
piston :the larger piston member of which is
adapted to be driven by a compressed fluid,
whereas the smaller piston member of the same
is adapted to exert the required pressure on.the
fuel, an injection nozzle means mounted in con-
nection with the engine cylinder and adapted for
injection of the fuel therein, a valve means
adapted for closing of said nozzle means, a com-~
munication conduit between said nozzle means
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and the high pressure fuel chamber of the piston
pump, and a shut-off valve means resiliently con-
nected with the smaller piston member of the
differential piston and adapted for closing of the
said communication conduit at the conclusion of
the injection stroke of the pump.

3. Ina fuel injection means according to claim
2, the additional feature, that the shut-off valve
means for the communication conduit is mounted

at the free end of the smaller piston member of 3¢

the differential piston and adapted to coact with
a seat at the bottom of the cylinder within which
sald piston member moves, such seat forming the
inlet end of said communication conduit.
THORLEIF EER.,




