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ALIEN PROPERTY CUSTODIAN

" INTERNAL COMBUSTION ENGINE

— vlctor Breslav, Brassels, Belghwm; vested in
the Alien Property Custodian

)’Afppliestion filed Febriary 16, 1942

My invention relates t0 a device for varying the
gompression ratlo ln an internal combustion en-
gine, L

" Two opposed tendencies can actually bg Ob-
served in the construction of internal combustion
engines of the “Diesel” type.

.. The first of these tendencles, which results from
the necessity of obtaining the starting from cold
of the engine at any outer atmospheric tempera-
ture, tends to admit high compression ratios for
the-engine, :

On the contrary, the second of these tenden-
cles, which has in view to diminish the fatigue of
the mechanical parts of the engine, as weli as
the develppment of heat in the joints, tends to
admlt the lowest possible compression ratio which
is consistent with a good combustlon of the fuel,
&t the normal working speed of the engine under
full load. .

Moreaver, & great number of modern engines
are supercharged, that means that at the begin-
ning of the compression stroke the cylinders are
filled with air supplied by & ventilator or a com-
pressor under g bressure above atmospheric. As

the starting of the engine is always operated .at

a number of revolutions which is mueh lower
than that of the normal warking speed, the super-
charging does not produce any noticeable effect
at that moment, and the compression ratio for
starting the epgine must be determined so a8 to
ensure the starting from cold without teking into
account thé supercharging. That gives rise to
absolutely excessive compression ratlos at the
normal working speed.

Searches have been made in yview of establish-
ihg dévices for reducing the compression ratio
of an englne after starting and the well knaown
proposal has been made to subdivide the total
volume of the combustion chamber into two com-
partments communicating with each other
through a narrow channel which is obturated
by means of & needle for starting. This structure
has .the disadvantage that the communication
between the air contained In the second compart-
ment and the compartment in which the fuel
is Injected is formed by the abovementioned nar-
row chanhel only, so that sald ailr cannot ald the
combustion with the desired efficlency. Now, it is
just at the normal working speed and under full
load that the total amount of air available must
be effective.

In order to eliminate these disadvantages, my
invention provides a very simple device in which
the same general form of the cambustion cham-
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ber is maintained for the two extreme compres-
slon ratios. :

My invention is particularly intended to be ap-
pled to iInternal combustlon engines in which
the cylinder head Is replaced by an element which
1s, or not, movable during the working of the en-
gine and forms the inner end wall of the cylinder
In which it is slidably mounted, said element
being connected by the aid of a link mechanism
to a fixed shaft to which the pressure developed
by the exploston is transmitted.

According to my Invention, the shaft on which
the element slidable in the cylinder is rotatably
mounted, has an intermediate cranked portion
and can be glven, at will, an angular displace-
ment, of about 180° for causing the movement of
the sliding element between two distinct positions
and medifying the volume of the combustion
chamber, the centre of eccentricity of said shaft
in its two extreme positions and the centre of
rotation of this shaft being approximately located
in sllgnment with ths direction of transmission
of the straln developed by the compression and
the combustion, the arrangement being such that
the displacements imparted to the sliding element
by the cranked shaft may take place without de-
pending on the displacements which this element
might effect at each revolution of the engine for
controliing the distribution thereof.

Two embodiments of my invention will be here-
Inafter described with reference to the accom-
banying drawings, iz which:

- Fig, 1 Is an axial sectional view of a first em-
bod.!ment. of my invention;

Fig. 2 i3 an axial sectional view taken at right
angles to Fig, 1;

Flg. 3 is an axial sectional vlew of another
embodiment of my invention, and

Fig. 4 13 an axisl sectional view taken at right
angles to Fig, 3.

Ag shown in the drawings, the Inner end wall
of the eylinder b having & piston 8 slidably mount-
ed thereln, is formed by a sliding element 7. A
shaft 8, having a crahk pin 8, 15 arranged dla-
metrically relative to the cylinder and tg pivotally
mounted in bearings 10 which are rigidly sup-
ported by the end of the cylinder 8,

In the embodiment of my invention illustrated
in Fig. 1, the connection between the shaft 8 and
the sliding element T is formed by a block Ii
which is rotatably mounted on the crank pin 9
and is slidably arranged in a slide 12 formed in
an outer extension of the element 7.

On an extension 13 of the shaft 8, there g fixed
a control lever |14 provided with an elastical lock-
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ing bolt 15 which cooperates with notches 18
formed In a sector 17 integral with the engine,
for alternately locking said control lever in two
extreme bpositions spaced apart about 180° from
one another,

An angular displacement of the lever 14 causes
& corresponding rotation of the shaft 8, the crank
pin of which carries the block i1 with it during
its eccentric movement, thus producing a sliding
movement of sald block In the slide 12 and an
axial displacement of the sliding element T. Ac-
cording to the direction of the angular displace-
ment of the lever 14, the sliding element 7 is
brought from lts lowermost position into its up-
permost position, or inversely.

In the two extreme positions éf the element
1, each of which corresponds to a different vol-
ume of the combustion chamber, the gecmetrical
axis a of the shaft 8, as well as the axls b of ec-
centricity of the crank pin $, must be located sub-
stantially in an axla] plane of said sliding ele-
ment, in order that the strains applied to the
latter during the compression and the combus-
tlon might not give rise to a torslonal moment
which would tend to make automatically rotate
the shaft 8. The locking bolt 15, which main-
talns the control mechanism in the desired posi-
tions, also prevents any unsetting which might
result from the vibrations of the engine whil
working, :

To start the engine, the lever (4 is put into
its locked position corresponding to the lower-
most position of the sliding element in the cylin-
der, in order to obtain the highest compression-
ratio. Already after a few revolutions and be-
fore the engine attains lts hormal working speed,
the locking bolt t§ is removed and the lever 14
ig turned over and is then locked ln its position
corresponding to-the uppermost position of the
element T, which corresponds to the normal
worklng speed of the engine.

The stroke of -the element T is lndicated in
Fig. 1 and corresponds to the distance ¢ between
the two extreme angular positiong of the axls of
eccentricity of the crank pin 8.

The connection between the shaft 8 and the
sliding element T,.as shown in Figs. 1 and 2, could
also be formed by a rod pivotally connhected to
said shaft and said element, or by any other
mechanism capable of transforming the angular
movement of the cranked shaft into a rectilinear
niovement of the sliding element. The embodi-
ment shown in Fgs. 1 and 2 is given by way of
example only.

The embodiment shown in Figs. 3 and 4 con-
cerns the application of my invention In the par-
ticular case of an engine in which the movable
element forming the inner end wall of the cyl-
inder operates as a distribuior plston actuated
by means of a knee joint which is positively con-
trolled by cams.

In this case, there is a supplemental condition
in view of which it is hecessary that the axig of
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eccertricity of the crank pin 8 be located in its
two extreme positions at the same distance from
the centre of the cams, as otherwise the mecha-
nism would not be positively controlled.

The exhaust ports I8 of the engine according
to this embodiment, are controlled by the mov-
able element T which here operates as a distrib-
utor plston. The latter is provided with an axle
18 having a rod 20 rotatably mounted thereon,
the other end of which is rotatably mounted on
a plvot 21 carrying a roller 22 which is guided
by a cam 23. At the ends of the plyot 21, there
are fixed two webs 24 rotatably mounted on the
shaft 8 to which the pressure resulting from
the compression and the combustion are applied.

Rollers 25 are rotatably mounted on exten-
slons of the webg 24 and are guided by two cams
26.

The cams 23 and 26 are positively operating,
i. e. that their outlineg are combined so as to
impart to the webs 24 the same law of movement
about the shaft 8 and.to exactly determine at
every moment the position of the distributor
piston 1.

In this known distributor mechanism, the shaft
8 according to my invéntion is provided with a
crank pin 8 which is -eccentric relative to the
bearings (0 and upon which the webs 24 are ro-
tatably mounted. Evdry angular movement of
the shaft 8 causes a displacement of the axis of
rotation of sald webs, determined by the radius
of eccentricity R (Fig. 4) of sald crank pin, This
displacement causes & stroke C (Flg. 3) of the
movable element T, which modifies the volutne
of the combustion chamber without varying its
general form, -

The radius of eccentricity R is determined so
a8 to obtain the desiréd position of the element
T for the startlng of the engine.

Moreover, the amplitude of the requlred angu-
lar movement of the-shaft 8 i1s determined In
such a manner that -the centre of rotation of
the webs 24 be located, both in the starting posi-
tion and in the position for the normal worklng
speed of the engine, on a concentric circle rela-
tlve to the cam shaft 21, in order to ensure a
posltive operatlon of the cams.

In the embodiment shown In Flgs. 3 and 4, as
well as in that llustrated in Figs. 1 and 3, the
shaft 0 is controlled by & lever 14 which is Axed
in i:;;, extreme positlons by the locking system
15, 18, 11,

The little unsetting of the distribution result-
ing from the increase of the overlapping of the
exhaust port 18 by the movable element 7, does
not have practically any influence upon the free
running of the engine while starting. The stroke
of the element 1 aciing as a distributor piston
which is Influenced by the positively acting cams,
15 effected as well under the action of the highest
compression as when the engine Is running at
its normal gpeed.

VICTOR BRESLAV.





