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Patented Aug. 20, 1935

 UNITED STATES

e

2,012,128

PATENT OFFICE

2,012,128 ;

. DEVICE FOR INJECTING FUEL INTO INTER-
* NAL COMBUSTION ENGINES .

Knut Jonas Elias Hesselman, Saitsjo Storangem,
" - Sweden | | -

Application August 26, 1930, Serial No. 477,932
A In Sweden September 9, 1920

5 Claims. (CL 123—139)

This invention relates to devices for injecting
fuel into internal combustion engines of the
kind which consist of pumping means, such as &

fuel pump, and one or more injection nozzles
having, however, no special fuel valve but only

one or more pressure valves between the piston -

of the fuel pump .and the injection nozzle or

 the fuel injection by means of & special relief
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valve which is opened during the compression

stroke of the pump piston and thus places the
compression side of the pump in communijcation
sither with the suction pipe of the pump or with

g special pipe which leads the oil flowing through

the relief valve back to the fuel container.
On the opening of the relief valve during the
compression stroke of the pump piston, the pres-
sure in the pump space and the pressure pipe
drops quickly to about atmospheric pressure. The
closing movement of the pressure valve does not
take place instantaneously upon this drop, how-

ever light the valve may be and however power-
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ful its spring loading. As a result there is an
opportunity for the high pressure which is set up

in the, motor cylinder during  the injection to

force & part of the -cil back past the pressure

30

- 35

40

!

-
=

to drop at the end of the injection period below
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valve before the latter has had time to close.

This in turn results in hot gases flowing through
the fine holes in the injection nozzle into vhe sup-

ply passage in the neighborhood of these holes-
and - producing coking or carbonization: of the

oil in the holes and in the passage behind them.
Such coking has a harmful infiuence on the in-

jection process and on the atomization of the
) | o - - - -
The object of the invention is to prevent the -

oil from flowing. back in this way. With this

object in view, the relief valve, according to the
~ present invention, opens into a space provided -

with a spring-loaded outlet valve, the spring-
loading of which is such that this outlet valve
opens at a pressure which approximately corre-
sponds to or exceeds the pressure present in the

combustion space of the motor at the end of the

injection, that is at the instant when the relief
. valve is opened. This valve arrangement makes

it impossible for the pressure in the pump space

the pressure in the combustion space of the mo-
tor. Flowing back of the oil as described above

is therefore prevented, as also is any coking in
the ‘holes of the nozzles or in the passage be-

hind them. After the pressure valve has once
returned to its closed position, it can, of course,
be assumed that it will hold tight and it is there-

fore possible subsequenﬂy to allow the pressure
in the pump space to drop without risk.

In order that the. invention may be clearly un-
derstood and readily carried into-effect, two de-
vices constructed in accordance therewith will.

now be described by way of example with refer-
ence to the accompanying drawing in which Fig-

ures 1 and 2 show longitudinal sections through

the two devices. 'The device shown in Figure 1.

is applicable to & low pressure motor in which

_the end of the injection takes place at the same

crank angle at all loads, while in Figure 2 & de-
vice is shown for a motor with compression ig-

nition in which the beginning of the injection .

remains. constant but the end of the injection

or later in any suitable manner. _
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may be varied by opening the relief valve earlier

- Referring first to Figure 1, the pump casingofa

fuel pump or supply means is shown at { and the
piston at 2. The piston 2 is driven by a cam 3
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- fixed.-on & shaft 4. This shaft can, for instance,

be the control shaft of an explosion or prolonged

combustion engine. As shown in the drawing the

pump is provided with a suction valve 3, which

controls the communication between the pump

space or compression chamber & and the suction
passage 1, and also with a pressure or check valve

3 which is arranged at the end of a pressure sup- -

ply passage 9 immediately in front of an injection
nozzle 10. The latter projects.into the combus-
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tion space of a motor which is not shown. A
relief valve [{ is provided on a bore in line with .

‘the piston 2 and is opened by the piston 2 during
the stroke of the latter for the purpose of inter-

rupting the fuel supply. The relief valve 6 con-
trols the communication between the pump space

35

or compression chamber 6 and a chamber (2

which is separated from the suction passage 1 by
a spring-loaded valve i3. The spring for biasing

the movable valve member towards its seat is
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located between the valve member and an ad-.

justable plug screwed into a threaded hole of the

this valve 13 is made such that the pressure re-
quired to open the valve is of the order of the
pressure in the combustion space of the motor at

ing of the relief valve 1. The valve i3 thus en-

sures that at the interruption of the injection the
pressurein the pump space 6 shall not drop below

the pressure in the cylinder. The closing of the

- pump casing. The spring-loading or biasing of

‘the end of the fuel injection, that is on the open-

pressure valve 8 at the end of the injection pe- .

riod is effected by the pressure in the combustion

space and the spring for the valve. The pressure

_with which the spring forces the valve towards its
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space, 1s greater than the pressure of the fuel in

conduit 9.  The closing .of the pressure valve 8
may take somewhat more time than in ordinary
arrangements In spite of this fact no gases can
escape from the combustion space infto the fuel

supply conduit 9 as the fuel pressure in conduit 9

1s as great or greater than the pressure in the
~combustion space at the time when valve 8 closes.

The slower closing of the pressure valve 8 has the

advantage also -that it minimizes undesirable os-
cﬂlatmns of ‘the fuel in conduit 9. The risk men-

tioned above of coking or carbonizing in the outlet
holes or in the passage of the nozzle 10 is conse-
quently removed, since on account of the said

- pressure ratio no oil will fiow back past the. pres-
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. ther movement of the pump piston the pressure
in the pump space 6 or ckhamber (2 drops.-
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14 is not necessary. In the absence of this, a

sure valve8. The pressure required to open the

valve 13 is, however, lower than that required to
open the pressure valve 8, so that during the fur-
ther movement of the piston 2, after this has
opened the relief valve [1, oil can flow back from
the chamber 12 to the suetmn passage 7.

In order that the pressure valve may be se-

curely held in its closed position, the relief valve

may be arranged in such a way that on the fur-

This
is effected, in the construction shown in Figure
1, by providing the relief valve i with a. passage
14 which opens above the guide 5 of the valve
rod when the relief valve moves further outward.

‘This arrangement has the advantage that any air

which may be present in the pump space on the

‘starting of the motor is given an opportunity of
35

escaping freely through the relief valve.-

- In the construction shown in Figure 2, 1 as be-
fore indicates the pump or fuel supply casing, 2
the pump piston, 3 the driving cam, 4 the cam
shait, 9 .the suction valve, 6 the pump space or
compression chamber and 7 the suction pipe. In
this construction the pressure valve 8 is arranged
in a special valve casing 23 immediately before an
injection nozzle {0, the valve casing being mount-

‘ed in the cover of a motor cylinder and being
placed by a pipe 24 in communication with the
pressure passage 9 in the pump casing 1.

The
cam 3 in this case actuates the piston 2 through
biasing means, such as a spring-loaded interme-
diate member 20. The relief valve 1 is not actu-
ated by the piston but by a lever arm 21 actuated

- by the intermediate member 20 and carried on an
eccentric 22, so,that it can be set to open the relief -

valve earlier or later during the compression
stroke of the piston 2. The relief valve controls
the communication between the pump space or

~-compression chamber 6 and'a chamber 12, from

which a Dassage 29 and a pipe 26 lead to the suc-
tion pipe 1. The spring-loaded valve 13 is placed
in the passage 25. The sprmg-loa.dmg of this

valve is determined in the same way as iIs de-

scribed above with reference to the velve i3 shewn

“in Figure 1.

In this construction also a, pressure-reducmg

and air escape passage 14 is provided in the spin-.
dle of the relief valve 11, and places the chamber

- 12 in communication with a by-pass passage 217,

leading to the passage 29; after the valve 11 has
opened to a given extent.

‘The invention is not limited to the construc-—
tions described but may be applied to other con-
structions, For example the air escape passage

pressure is preferably maintained in the pump
space which, during the whole time that there is

- pressure in the cylinder space, is higher than that

‘tween the pump and the nozzle, a
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seat together with the pressure in the combustion

pressure The height of the préessure in the pump
space. is determined by the spring-loading of the
valve 13, and the time during which the pressure
must be maintained is adjusted by the cam 3
of suitable dimensions.
made for reduction of pressure or escape of air,
the passage 14 may be replaced by any suitable
passage or opening controlled by the relief valve

~and uncovered or opened after the latter has

‘moved off its seat through a predetermmed dis-
,_tance

I have described the principle of operation of
my invention, together with the apparatus which

. I now consider to represent the best embodiment

thereof; but I desire to have it understood that
the apparatus shown is only illustrative and that
the invention may be carried out by other means.

Having now particularly described and ascer-
tained the nature of my said invention and in
what manner the same is to be performed I de-
clare that what I claim is:

1. In combination with an engine having a
combustion cylinder, a device for injection of
fuel into the cylinder, said device including a
fuel pump comprising a compression space and
a piston, at least one fuel injecting nozzle in said
cylinder, a conduit for connecting said nozzle
with the compression space, a pressure valve bhe-
relief valve
opening into the compressicn space, a chamber
defined by the pump casing, said relief valve
opening into said chamber, a spring-loaded out-
let valve in said chamber, said outlet valve being
so loaded by the spring, that the pressure neces-
sary to open 1t is of the order of the pressure in

' the combustion space of the cylinder to prevent,

backflow of gases from the combustion space into
the compression space during the opening of the

relief valve and ‘before the pressure valve is

seated.

2. In combination with an engine having a
combustion cylinder, a device for injection of fuel

into the cylinder, said device including a fuel

pump, a piston in said pump, at least one fuel
injecting nozzle in said cylinder, a pipe connect-
ing said nozzle with the compression space of
said pump, a pressure valve between the pump

and the nozzle, a relief valve in said pump, &

space-in said pump, said relief valve opening into
sald space, a spring-loaded outlet valve in said
space, said outlet valve being S0 loaded by the
spring, that the pressure necessary to open it at
least corresponds to the pressure in the combus-
tion space of the cylinder at moment at which
the relief valve is opened, a bypass for said outlet
valve, said bypass leading from:said pump space
and being opened after said relief valve has

. moved off its.seat through a predetermmed dis-
‘tance.

3. In combination Wlth an engine having a
combustion cylinder, means for injecting fuel
into the cylinder comprising a compression cham-
ber, pump means for supplying fuel to the cham-

- ber, a conduit between the chamber and the cylin-

der, a check valve means including a biasing
spring in the conduit and means including said
check valve for inferrupting the fuel injection to
the cylinder comprising a valve means, and

- means for biasing the valve means against its

seat with a pressure of the order of the pressure

- existing -in the combustion space of the cylinder
- at the moment when the check valve means is

closed to prevent hack flow of fuel from the cylin-
der into the conduit.

Again when provision is
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4, In combmation with an engine having a 78
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pression chamber and a piston, a conduit between

combustion cylinder, means for injecting fuel into
the eylinder, a fuel pumping means having a com-
pression chamber, a conduit between the com-
pression chamber and the fuel injecting means, &
pressure valve means in the conduif, another
chamber, a relief valve means between the com-
pression chamber of the pumping means and the
other chamber actuated by the pumping means,
an outlet valve in the other chamber, and means
for biasing the outlet valve against its seat with

a pressure of the order of the pressure existing

in the combustion space of the cylinder at the

moment when the relief valve is opened.

5. In combination with an engine having &
combustion cylinder, a nozzle for injecting fuel
into the cylinder, a fuel pump comprising & com-

the compression chamber and the nozzle, a pres-
sure valve in the conduit, means for supplying
fuel to the compression chamber,-another cham-

per adjacent the compression chamber, a relief

valve between the two chambers actuated by the
piston, an outlet valve for the other chamber,

and means biasing the outlet valve against its

seat with a pressure of the order of the pressure

in the combustion space of the cylinder and 10
adapted to permit opening of the valve when the

relief valve is opened, the pressure of the biasing

‘means being lower than the pressure for forcing

the pressure valve against its seat.

KNUT JONAS ELIAS IESSELMAN
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