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This invention relates to a Diesel motor de-
signed especlally for frelght motor-cars, railway
motor-cars, and the like, and having, because
of these purposes, cylinders with a small diam-
eter and operating with a high number of revo-
lutions. The present improved Diesel motor Is
characterised by the parficular arrangement of
the parts important for the injection of the fuel
and the combustion thereof, The effect of that
arrangement which is fully described herelnafter
consists In an extremely low consumption of the
fuel, a very good combustion of the same, and
very easy and quick starting of the machine.
The motor is, besides, distinguished by its slm-
ple construction, including a very practical ar-
rangement of all members relatively to one an-
other.

The characteristlic features of the invention
are the following: The aperture of the fuel nozzle
is located about In the plane of that side or sur-
face of the cover of the cylinder which Is sit-
uated opposite the cylinder, and does not pro-
ject, therefore, appreciably into the cylinder, nor
18 it located conslderably far behind the said
plane In a cavity of the cover., Furthermore,
sald nozzle aperture is located ouiside of the
axis of the cylinder, and the axis of the nozzle
forms an acute angle with the axls of the cylin-
der. Within the piston i1s a globular combus-
tion space, the size or capacity of which is such
that It is able to recelve practically the entire
amount of the combustion alr in the upper dead-
centre position of the plston; the centre of sald
globuiar combustion space lies about in the axis
of the nozzle, The sald combustion space com-
municates with the Interior of the cylinder
through a ecircular aperture, the diameter of
which lles between 0,5 and 0,7 of the dlameter
of the combustion space. That slde of the cylin-
der cover which is located opposite the plston
and also the other zide of sald cover are plane,
‘The axls of sald communication, or of the large
aperture respectively, which connects the com-
bustion space with the cylinder space lles par-
allel to the axis of the cylinder and passes about
through the centre of the said large aperture or
communication,

I am aware of the fact that some of these
features are singly known and have been em-
ployed in Diesel motors. Thus, for instance, the
nozzle has already been arranged at an angle
wlth respect to the cylinder axis in order to
render possible to insert it easily into the cylin-
der cover from the outside of the same and in
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order to obviate removing the hood which covers 55

the valve levers, as Is the case also In the pres-
ent new arrangement and combination of the
parts. Also globular combustion spaces have
been used and these spaces have already been
provided In the pistons of Diesel motors, but
these spaces in the pistons are not of globular
shape and the globular spaces which have he-
come known are not In the plston of the Diesel
motor, In consequence whereof the favorable ef-
fect obtained with the present improved and
new comblnation could not be attained with the
older motors.

The characteristic feature also mentioned in
the second paragraph of this specification that
the combustion space can receive practically the
entire amount of the air charge means that the
piston approaches, In its upper dead centre posi-
tlon, the cylinder cover as near as possibie so
as to render the clearance as small as admissible,
and that no by-spaces or secondary spaces shall
exist which, perhaps, llkewise might take up a
certaln amount of combustion alr. The objects
sought to be attalned in these respects are at-
talned best by employing a cyllnder cover hav-
ing a plane bottom surface and a piston having
a plane top surface, as is the case with the pres-
ent improved Diesel motor.

The dlameter of the large aperture or com-
munication mentioned, viz, between 0,5 and 0,7
of the dlameter of the globular space 1s important
for the good combustion and for the qulck start-
ing of the machine, If sald aperture 18 too smalil,
there then arise strong air currents and eddies
when the compressed alr enters into the combus-
tlon space, so that the temperature of the alr con-
tained in the combustion space is practically uni-
form which is, however, counter to what is de-
sired, viz. that there is in the centre of the com-
bustion space a hot core which arlses and is main-
talned when the compressed alr can be displaced
from the cylinder Into the combustion space with-
out disturbing eddies. The more undisturbed the
hot core of the compressed alr in the combustion
space 1s, the easler and quicker will the engine
start, as the Injected fuel will be ignited the more
easily, the hotter the air is into which it is in-
Jected. If, on the other hand, the sald aperture
i1s too large, the eddies arising when the combus-
tion gases escape from the combustion chamber
and the speed of the current formed by sald gases
are too slight to mix the combustion gases with
the oxygen of the alr and to bum them quickiy
without any remainder. It has been ascertained
by tests that the best effect 13 attalned if the
numeral limits stated are observed.
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In order to maintain the said hot compression
core In the combustion chamber it is also im-
portant that the aperture in question has circular
shape and that its centre has the particular posi-
tion stated. The nozzle shall fill the entire globu-
lar space with the fuel as uniformly as possible,
and it is from this reason that its axls passes
through the centre of the globular space when
the piston 1s about in its upper dead-cenire posi-
tion, and that 1t 1s arranged about in the plane of
the bottom surface of the cylinder cover. In this
position the nozzle 1s very well protected from
the heat of the combustion space, and s, never-
theless, located so near to the aperture of the ball
that only a comparatively slight injection pres-
sure for the fuel is requisite.

It 1s known, as regards four-stroke ¢ycle motors
with eylinders with a small diameter, to make use,
preferably, of only one inlet-valve and only one
outlet-valve whereby it is rendered possible to do
with simple control members for the valves and
with simple actuating means for the same, These
advantages can be utilised in a particularly high
degree If the nozzle and the combustion space are
deslgned and arranged In accordance with this
Inventior. For the rest, the invention is ap-
plicable also in connection with two-stroke cycle
motors, as well as with four-stroke cycle motors,
irrespective of whether they are controlled by
valves or by other known means.

The invention is illustrated diagrammatically
and by way of example on the accompanying
drawing on which Figure 1 is a vertical longlitu-
dinal section through the upper part of a Diesel
motor, all mnembers hot pertaining to the inven-
tion being omitted in this figure. Figure 2 is a
plan of the piston of Fig. 1, the circular dotted
lines indicating the valves provided in the cyl-
inder cover, Figure 3 is a representation similar
to the lower half of Fig. 1 and shows a somewhat
otherwise arrangement of the nozzle in the cylin-
der cover and of the combustion space. And Fig-
ure 4 15 a view similar to Fig. 2 and shows & plan
of the piston of Fig. 4.

Referring to Fig. 1, | denotes the piston of the
Diesel motor, 2 the cylinder thereof, and 3 the
cover of this cylinder. In the piston | is the com-
bustion space 4 which has globular shape; & de-
notes the centre of the space 4, and 6 denotes
the large aperture in the top of the sald space,
viz. in the top surface of the plston. The noazle
aperture 1 lies in the plane of the bottom surface
of the cylinder cover, and the ejected conical
jet of fuel hag a cone angle 1a whieh amounts to
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about 80°. The axis 8 of the nozzle is directed
toward the centre 5§ of the combustion chamber 4
and forms an acute angle with the axis 14 of the
cylinder.

The advantage of this arrangement is that the
entire nozzle body 9 lies outside of the hood 10
which covers the driving means {1 for the valves

. 12 and 18.
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As the nozzle aperture lies laterally cutside of
the cylinder axis 14, it is possible to mount a
large inlet valve 12 and a large outlet valve 13,
as appears from Fig, 2.

Prom Flg. 1 appears that not only the nozzle
aperture 1 lies one-sided outside of the cylinder
axls 14, but this is true also of the centre § of
the combustion chamber 4. Also this is impor-
tant as this arrangement entails the favorable
possibility to mount the two large valves 12 and
13 mentioned.

With the mod{fication shown in Figs. 3 and 4
the angle between the axis 15 of the nozzle and
the axis I6 of the cylinder is larger than with
the constructional form illustrated in Figs. 1 and
2, Now, in order to provide that the fuel cone
does not contact with the rim or edge of the
aperture 11 of the combustion chamber 18, there
1s provided a small recess |6 below the nogzle
aperture. Tests carried out with this arrange-
ment have proved that said recess which inter-
rupts the rim or edge of the large opening 17
has no detrimental effect. It can, In fact, even
be assumed that the current of alr streaming
from the combustion chamber into the cylinder
is more strongly compressed just at the place
where there is said recess wherefrom an increased
favorable effect results as that compression oc-
curs in the proximity of the nozzle aperture.

In every case the gap 20 between the lower sur-
face of the cylinder cover and the top surface of
the piston must be as narrow as possible. With
g cylinder diameter of 1056 mm. it should have,
if possible, no larger width than 0.9 mm. The
lower surfaces of the valves (12 and 13, Fig. 1)
shall lie so closely at the cylinder cover as the
service condltions permit.

The tests carrled out with a Diesel motor built
according to this invention and having four cyl-
inders with s diameter of 105 mm. and a piston
stroke of 130 mm. have proved that the fuel con-
sumption is at least by 25% lower than with the
present Dies¢l motors of the same size. There
is, thus, great progress and corresponding merit
in the invention.

PAUL WIEBICKE.



