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(57) The mvention relates to an internal combustion
engine comprising a crankcase (2) and a compressed-air
assisted fuel injection unit (21) whose reciprocating

(57) L’ivention concermne un moteur a combustion
interne presentant un carter de vilebrequin (2) et une
unite d’mjection de carburant assiste¢e par air comprime

(21), dont le compresseur a piston (12) comporte un
piston (15) guidé¢ dans un cylindre (18), avec un
vilebrequin d’entrainement reli¢ par une laison
d’entrainement au vilebrequin (6) du moteur.
L 1mvention vise a creer des conditions de conception
avantageuses. A cet effet, le carter de vilebrequin (2)
forme le cylindre (18) pour le piston (15) du compresseur
a piston (12).

I*I Industrie Canada  Industry Canada

compressor (12) comprises a piston (15) which 1s guided
in a cylinder (18) and has a drnive crankshaft which 1s
connected by a drive coupling with the engine crankshaft
(6). To provide advantageous construction conditions the
crankcase (2) forms the cylinder (18) for the piston (15)
of the reciprocating compressor (12).
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Abs tract

An internal combustion engine has a crankcase (2) and a
fuel injection system (21) supplied with compressed air, whose

piston compressor (12) has a piston (15) guided in a cylinder
(18) and a driving crankshaft in operating connection with the
engine crankshaft (6). To produce favorable construction
conditions, the crankcase (2) constitutes the cylinder (18) for

the piston (15) of the piston compressor (12).
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Technical Field

The invention relates to an internal combustion engine
with a crankcase and a fuel injection system supplied with

compressed air, whose piston compressor has a piston guided in
a cylinder and a driving crankshaft in operating connection

with the engine crankshaft.

State of the Art

It is known in two-stroke internal combustion engines (US
4,674,462) to provide a fuel injection supplied with compressed
air, which is connected to a piston compressor whose driving
crankshaft is in operating connection with the engine
crankshaft by a belt drive. Although a fuel injection assisted
by compressed air has advantages not only in two-stroke but
also in four-stroke internal combustion engines, these
advantages may be achieved only with relatively high
construction costs, which is due primarily to the piston

compressor whose space requirement must be taken into

consideration.

summary of the Invention

The object of the invention is, therefore, to design an
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internal combustion engine with a fuel injection systen
supplied by compressed air so that the space and construction
requirements resulting from the piston compressor are

substantially reduced.

In an internal combustion engine of the first described
type, the invention reaches this object by making the crankcase
the cylinder for the piston of the piston compressor.

This produces the advantageous condition of being able to
do away with a housing for thé piston compressor because the
crankcase of the internal combustion engine serves as the
housing for the piston compressor if the crankcase constitutes
its cylinder. For example, a cylindrical bushing for the

piston of the piston compressor may be inserted in a

cylindrical bore of the crankcase for this purpose. However,
it would also be possible to guide the piston of the piston
compressor directly in a coated cylindrical bore of the
crankcase. Regardless of the selected mode of construction, a
cylinder constituted by the crankcase dispenses with the cost
for the housing unavoidable in the known constructions, in
addition to which the arrangement saves space because the
cylinder with the piston of the piston compressor may be
arranged in the upper part of the crankcase without any change

in the cylinder block of the internal combustion engine.
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Although a direct drive by the crankshaft would be
possible, particularly advantageous construction conditions are
obtained if a compensating shaft driven by, and parallel to, a
crankshaft mounted in the crankcase constitutes the driving
crankshaft for the piston compressor because, in this case, the
crankshaft remains free and the compensating shaft, which is
present anyhow, may be used for this purpose so that there is
no expense that would otherwise be connected with the
arrangement of the crank drive for the piston compressor.
However, the compensating shaft must be so designed with
respect to the compensating masses that the mass force; and

moments of the crank drives of the internal combustion engines

as well as the piston compressor are taken into consideration.

If the compensating shaft projecting beyond its bearing on
the side of the piston compressor carries a crank arm at its
end face to which the piston rod of the piston compressor is
floatingly linked, the conventional mounting of the
compensating shaft in the crankcase may be retained, which must
be preferred for receiving the piston compressor at the end
face over the compensating shaft. Such a crankcase structure
may be readily taken into consideration when the crankcase is

cast so that any additional cost connected therewith hardly

counts.
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Brief Description of the Drawing

The drawing illustrates the subject matter of the

invention by way of example. There are shown in

FIG. 1 a two-stroke internal combustion engine in a
schematic, partly exposed end view of the crankcase, in the

area of the piston compressor, and

FIG. 2 a section alone line II-II of FIG. 1.

Preferred Embodiment of the Invention

As may be seen in FIG. 1, the two-stroke internal
combustion engine according to the illustrated embodiment has a
cylinder block 1 to which is attached a crankcase 2 comprising
upper part 3 and lower part 4. Not only engine crankshaft 6
but also a compensating shaft 7 are mounted in separating plane
5 between upper part 3 and lower part 4 of crankcase 2, the
compensating shaft rotating at the same speed as, but in the
opposite direction to, crankshaft 6. By suitably'matching the
compensating weights of crankshaft 6 and compensating shaft 7,
a substantial compensation of the resultant mass forces and

moments of the first order may be achieved.

As shown in FIG. 2, compensating shaft 7 projects axially

beyond end bearing 8 and its projecting end 9 carries crank arm
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10 to which rod 11 of piston compressor 12 is floatingly
linked. The linking axles is designated 13. Piston compressor
12 has a cylindrical bushing 14 for a piston 15. The
cylindrical bushing is inserted in upper part 3 of crankcase 2
and the piston is connected to rod 11 by bolt 16. Cylinder
head 17 of piston compressor 2 is flanged to cylinder 18 formed
by upper part 3 of crankcase 2} During the operation of the
two-stroke internal combustion engine, compensating shaft 7 is
driven by engine crankshaft 6 and constitutes a driving
crankshaft for piston compressor 12 whose piston 15 sucks in
air from intake conduit 19 in the downstroke and supplies it in
a conventional manner to pressure conduit 20 during the
compression stroke. This compressed air is supplied to a fuel
injection system 21 (FIG. 2), which has not been illustrated in
detail for the sake of clarity, to inject a metered and pre-
mixed amount of fuel into the cylinder of the two-stroke

internal combustion engine.

Since compensating shaft 7 mounted in crankcase 2
constitutes the driving crankshaft for piston compressor 12 and
piston 15 of the piston compressor 12 is guided in upper part 3
of crankcase 2 forming cylinder 18, crankcase 2 also functions
as the housing of piston compressor 12. This produces
particularly favorable construction conditions because it
dispenses with a separate housing for a driving crankshaft for
piston compressor 12. In addition, there is no need for a

separate driving connection between piston compressor 12 and
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engine crankshaft 6 because compensating shaft 7 drives piston
compressor 12. Furthermore, this arrangement saves space so
that the construction and the drive for piston compressor 12
provide simple assembly conditions. In this connection, it
must also be noted that a suitable arrangement and matching of
the compensating masses make possible a substantial
compensation of the mass forces and moments of the first order
of the crank drive of the internal combustion engine as well as

piston compressor 12.

Although the invention has been described in detail in
connection with the illustrated two-stroke internal combustion
engine, it is by no means limited to this field of utilization
and it may obviously be used in four-stroke internal combustion

engines with a fuel injection system supplied with compressed

air, too. In that case, the described advantages are also
obtained, and additional drive possibilities for the piston
compressor may be available because the drive for the piston
compressor may be provided not only by the crankshaft or the
compensating shaft but additionally, for example, by a water
pump shaft or by the camshaft itself.
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Patent Claims:

1; Internal combustion engine‘with‘a crankcase (2) and a
fuel injection system (21) supplied with compressed air, whose
piston compressor (12) has a piston (15) guided in a cylinder
(18) and a driving crankshaft in operating connection with the
engine crankshaft (6), characterized in that the crankcase (2)
constitutes the cylinder (18) for the piston (15) of the piston

compressor (12).

2. Internal combustion engine according to claim 1,
characterized in that a compensating shaft (7) driven by, and
parallel to, the crankshaft (6) is mounted in the crankcase (2)

and constitutes the driving crankshaft for the piston

compressor (12).

3. Internal combustion engine according to claims 1 and
2, characterized in that the compensating shaft (7) projects
beyond its bearing on the side of the piston compressor (12)
and carries a crank arm (10) at its end face, to which the

piéton rod (11) of the piston compressor (12) is floatingly
linked.

Fetherstonhaugh; ¢ .
Ottawa, Can-
Patent Aqert-
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