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Description

[0001] The present invention concerns bearing by an
arrangement for power transmission where linear mo-
tion is transmitted into rotating motion or reverse. The
invention is primarily intended to be used for power ma-
chines such as combustion engines, pumps and com-
pressors, but is not limited to this field of application.
[0002] Transmission of power from a to and fro motion
to a rotating motion generally is by means of some kind
of crankshaft or the like device. In some cases however
crankshafts are less suitable and this is especially the
case when to and fro motions of different, often directly
opposite directions together shall be transmitted into a
rotating motion. Especially this holds for the kind of pow-
er machines where two pistons at the same time work
against each other in a common cylinder bore or in cyl-
inder bores which are in line with one another. In these
cases the use of crankshafts brings with it complicated
mechanical designs to put together the power from to
or more in pairs arranged pistons to a common rotating
motion. Instead of camshafts designs using a cam disc
may be used, one such design is described in the Swed-
ish patent application No 9601282-8, which comprises
the features mentioned in the preamble of claim 1 of the
present invention.
[0003] In prior known designs the bearing is so made
that there are bearings on both sides of a plane through
the centre line of each pair of pistons. It follows from this
that the device have throughgoing shafts or coaxially ar-
ranged shaft parts on both sides of the combustion
chamber or corresponding, which is common for the pis-
tons.
[0004] The present invention is for a bearing by trans-
mission of power from a to and fro motion to a rotating
motion in a cam disc machine. The invention and em-
bodiments thereof have the characteristics which are
mentioned in the claims.
[0005] The bearing device by the cam disc machine
to which he invention relates is so made that the rotating
cam disc is enclosed by a stationary housing whereby
a bearing between the stationary and rotating parts is
arranged only at one side of the cylinder bore and in
connection to the outgoing shaft as disclosed in
WO97/37155. This can be deep groove ball bearings or
other bearings without or with only a limited ability to
take up turning axially momentum forces, "consoleforc-
es". The shaft and/or thereto belonging mounting device
to the rotating disc are hollow, in a preferred embodi-
ment the bearing arrangement comprises to separated
bearings, one bearing is arranged outside the shaft and
one bearing is arranged inside the shaft or the mounting
means. Preferably a line through the centre of the bear-
ings extends through the centre of combustion or a cor-
responding point in the centre of the cylinder.
[0006] The bearing and the design arrangement in
other aspects is so made that the shaft is affected by
forces with strive to make the shaft rotate axially while

other forces which occur in the device black out each
other in such a way that the shaft is not exposed to ra-
dially directed forces which with an illustrating word may
be named "consoleforces". This makes it possible to use
bearings of such a design which cannot take up console
forces, for example comparatively simple deep groove
ball bearings may be used. As there are no bending forc-
es comparatively small bearings may be used also for
large machines. The forces which shall be taken up by
the bearings is only the gravitation force, and other forc-
es from the outside. The bearing shall thus be so ar-
ranged that the centre of combustion or a corresponding
point by other machines than combustion engines is on
a line through the centre of the bearings.
[0007] The invention will below be described more in
detail with reference to the embodiment which is shown
in the enclosed figures.
[0008] Figure 1 is a perspective view of a cross-sec-
tion of a device according to the invention.
[0009] Figure 2 is a cross-section of another embod-
iment of the invention.
[0010] Figure 3 is a cross-section of an embodiment
where two engines have a common shaft.
[0011] The device shown in the figures comprises a
cylinder bore with two pistons which work with a com-
mon combustion chamber. The linear to and fro motion
of the pistons is transmitted to a rotating motion of the
disc 101 in which there is a track 12. Closely thereto is
a stationary disc 102 which has a straight track 11, 24
for each of the power transmitting device. Permanently
joined to each piston is a piston rod at the opposite end
of which there is a holder means for the ball which runs
in the tracks and by which the power from the to and fro
motion is transmitted to the rotating disc. The ball hold-
ers 17, 18 are specially designed so that the transmis-
sion of power shall take place with as small losses as
possible and with avoidance of uneven load. The design
is then primarily directed to the phase of operation when
the pistons at the combustion of fuel are forced away
from each other and so exercise a force on the piston
rods which by ball holder and balls is transmitted to the
rotating disc. In the other phases of operation the forces
in the direction of the piston rod are lower. The tracks,
balls and ball holders of the device are designed and
dimensioned so that contact between the parts takes
place not only at single points but along linear contact
surfaces. In order to obtain the best efficiency and avoid
uneven loads in the tracks in which the balls run, the
contact surfaces ought to be formed as parts of great
circles on the balls and be situated in the same plane or
in planes at right angles to each other, as concerns forc-
es and counterforces. This is obtained by special design
of tracks and ball holders with adaptation to the appli-
cation in question.
[0012] The bearing arrangement of the rotating parts
according to the invention is made in the way which in
principle is apparent from figure 1. In this embodiment
the outgoing shaft and also the connecting part 107, with
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which the shaft is connected to the rotating disc, are hol-
low. For the application of the invention it is not neces-
sary that the shaft 104 is hollow, but it is sufficient that
the connecting part 107 is hollow, for example by being
bowl-shaped as in the embodiments which are shown
in the figures.
[0013] In the embodiment shown in figure 3 two en-
gines work with a common shaft to drive a machine
which is positioned between the engines, for example
an electric generator. The engines and the machine are
built together into one unit which is air-cooled by airflows
which are marked with arrows in the figure. In this em-
bodiment air is taken in around the cylinder of each en-
gine directed through the hollow shaft and further inside
the housing which surrounds the machine which is driv-
en by the engines. The bearing is common for both en-
gines and the machine and comprises two inner bear-
ings 26, 28 adjacent to the machine and two outer bear-
ings 25, 27 closely adjacent to the engines. The housing
30 of the machine is fixedly joined to the housings 31,
32 which partly enclose each of the engines. The hous-
ings 31, 32 partly form a part of the housing 103 which
is fixed joined to or forms a part of the stationary parts
of the respective engine.
[0014] Also in this embodiment the bearing for the en-
gines is thus arranged only in connection with the out-
going shaft and only at one side of the cylinder bore.
This embodiment of the invention thus gives a very com-
pact and space saving combustion engine driven elec-
tric generator which can be used for various purposes,
for example hybrid vehicles.
[0015] The above specification relates to the embod-
iments which are shown in the figures. In other embod-
iments the rotating disc and the connecting part may for
example be made in one piece and the bearing may be
entirely between this piece and the stationary parts. The
tracks may in some embodiments be substituted for by
raised edges with contact surfaces for roll and slide
bearings on the sides of the edge. Several engines may
also in other ways be arranged together to drive for ex-
ample a propeller shaft for an outboard engine for boats.
It is then suitable that the outgoing shaft from each en-
gine ends with a tooth-wheel which is included in a com-
mon worm gear.

Claims

1. Device by power machine having two pistons which
are arranged in a common cylinder bore and work
synchronously against each other and means for
transmission of power between linear motion from
the pistons to rotating motion, comprising a rotating
first disc or the like (101) and a stationary second
disc or the like (102) and one outgoing shaft (104),
connected by means of connection means (107) to
the rotating disc (104), wherein the stationary disc
(102) is permanently joined to or forms a part of a

housing (103) which encloses the rotating disc
(101), where bearing means between the stationary
and rotating parts is arranged in connection to the
outgoing shaft (104) at one side of said common
cylinder bore, characterized therein that the shaft
(104) and/or its connecting means (107) to the ro-
tating disc (101) is hollow and one bearing (105) is
mounted outside the shaft and one bearing (106) is
mounted inside the shaft or the connecting means
(107).

2. Device according to claim 1 characterized therein
that the bearing means are two from each other
separate bearings (105, 106).

3. Device according to claim 2 characterized therein
that the bearings are deep groove ball bearings or
other bearings which have no or small ability to take
up turning axial momentum forces.

4. Device according to any of the preceeding claims
characterized therein that the centre of combus-
tion or a corresponding point is situated on a line
through the centre of the bearing.

Patentansprüche

1. Anordnung für Brennkraftmaschinen, die zwei Kol-
ben aufweisen, die in einer gemeinsamen Zylinder-
bohrung angeordnet sind und synchron gegen ein-
ander arbeiten, und eine Vorrichtung zur Übertra-
gung von Kraft aus linearer Bewegung von den Kol-
ben in eine Rotationsbewegung, umfassend eine
erste, rotierende Scheibe oder dergleichen (101),
eine zweite, feste Scheibe oder dergleichen (102)
und eine mit der rotierenden Scheibe mittels eines
Verbindungsteils (107) verbundene, abgehende
Welle (104), wobei die feste Scheibe (102) mit dem
Gehäuse (103) permanent verbunden ist oder ei-
nen Teil davon darstellt, der die rotierende Scheibe
(101) umhüllt, wobei eine Lageranordnung zwi-
schen den festen und den rotierenden Teilen und in
Verbindung mit der abgehender Welle (104) auf ei-
ner Seite der genannten, gemeinsamen Zylinder-
bohrung angeordnet ist, dadurch gekennzeich-
net, dass die Welle (104) und/oder ihr Verbin-
dungsteil (107) an der rotierenden Scheibe (101)
hohl ist, und dass ein Lager (105) ausserhalb der
Welle und ein Lager (106) in der Welle oder im Ver-
bindungsteil (107) angeordnet sind.

2. Anordnung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Lageranordnung aus zwei von
einander getrennten Lagern (105, 106) besteht.

3. Anordnung nach Anspruch 2, dadurch gekenn-
zeichnet, dass die Lager, Tiefspur-Kugellager oder

3 4



EP 0 910 759 B1

4

5

10

15

20

25

30

35

40

45

50

55

sonstige Lager, die keine oder nur geringe Möglich-
keiten haben, rotierende Axial-Momentkräfte auf-
zunehmen, sind.

4. Anordnung nach einem der Ansprüche 1 - 3, da-
durch gekennzeichnet, dass das Zentrum der
Verbrennung oder ein entsprechender Punkt auf ei-
ner Linie durch die Mitte des Lagers angeordnet ist.

Revendications

1. Dispositif pour moteur ayant deux pistons qui sont
agencés dans un alésage de vérin commun et qui
fonctionnent de manière synchrone l'un contre
l'autre et des moyens de transmission d'énergie en-
tre un déplacement linéaire depuis les pistons et un
déplacement rotatif, comprenant un premier disque
rotatif ou analogue (101) et un second disque fixe
ou analogue (102) et un arbre de sortie (104) relié
à l'aide de moyens de raccordement (107) au dis-
que rotatif, dans lequel le disque fixe (102) est relié
en permanence à ou forme une partie d'un carter
(103) qui renferme le disque rotatif (101), où des
moyens de roulement entre les parties fixe et rota-
tive sont agencés de manière à être raccordés à
l'arbre de sortie (104) d'un côté dudit alésage de
vérin commun, caractérisé en ce que l'arbre (104)
et/ou ses moyens de raccordement (107) au disque
rotatif (101) est/sont creux et en ce qu'un roulement
(105) est monté à l'extérieur de l'arbre et un roule-
ment (106) est monté à l'intérieur de l'arbre ou des
moyens de raccordement (107).

2. Dispositif selon la revendication 1, caractérisé en
ce que les moyens de roulement sont deux roule-
ments séparés l'un de l'autre (105, 106).

3. Dispositif selon la revendication 2, caractérisé en
ce que les roulements sont des roulements à billes
à rainure profonde ou d'autres roulements qui ne
peuvent pas ou peuvent à peine recevoir des forces
de quantité de mouvement axiales tournantes.

4. Dispositif selon l'une quelconque des revendica-
tions précédentes, caractérisé en ce que le centre
de combustion ou un point correspondant est situé
sur une ligne traversant le centre du roulement.
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