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(54) Distributing system for a piston hydraulic engine

(57) A distribution system for a piston hydraulic en-
gine, in particular for the hydraulic engine comprising a
distribution body (3) and a piston block (14) to each of
them there is connected on the facing side thereof a dis-

tribution plate (10, 19) comprising distribution apertures
(11, 20), the dimensions, the outline and the radial spac-
ing thereof is adapted to the channels (7, 7'; 17) in the
distribution body (3) and the piston block (14), respec-
tively.
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Description

[0001] The present invention refers to a distribution
system for a piston hydraulic engine, in particularly for
an engine with a rotating piston block, said engine com-
prising a distribution body with distribution channels,
and a block with pistons and feeding channels arranged
coaxially to the distribution body.
[0002] A distributor with hydraulic engines is common
for all pistons, therefore, the piston position must alter-
nate with regard to the distributor, or vice versa. The cir-
cular distributor is placed coaxially with the engine axis
where it rotates, whereas the piston block remains sta-
tionary. Such a solution is disclosed in DE 19 653 591
C1. The drawback of said solution is wear and tear of
the mutually cooperating distributor surfaces, resulting
in an increased gap and leakage between channels and
from the distributor into the housing, which increases
with the power of three of the gap width. In addition, said
solution does not provide a hollow shaft design of a hy-
draulic engine.
[0003] A hydraulic engine comprising a distributor is
known from the publication of the patent application DE
44 05 123. With said solution the separation of the slid-
ing surfaces is solved by means of different combina-
tions of contact, sealing, and resilient elements by
means of which the fluid pressure is also applied to the
rear of the distributor. A constantly moving gap is
achieved therewith, while the stationary gap increases
due to wear, resulting in the seals preloading.
[0004] It is the object of the present invention to create
a distribution system for a piston hydraulic engine that
is easily maintained, and simultaneously the hydraulic
engine will attain, with the minimal weight and size, rel-
atively high pressures and revolutions with the same hy-
draulic losses of the distribution system.
[0005] According to the invention the object as set
above is solved by distribution plates being associated
in a pressure-tight manner with the facing ends of a dis-
tribution body and a piston block, respectively, said dis-
tribution plates, when installed, project in an axial direc-
tion above the surface of the distribution body and the
piston block, respectively. Each distribution plate is
formed with distribution apertures, the radial position
thereof is equal to the radial position of distribution chan-
nels in the distribution body and of feeding channels in
the piston block, respectively. The distribution apertures
coincide with said channels, where the outline of each
distribution aperture, in at least one of the distribution
plates, is selected to be a circle, square, rectangle or
trapezium, preferably an annular segment.
[0006] According to the present invention, such an
embodiment of the distribution system is possible, that
on the facing ends of the distribution body and the piston
block, respectively, annular spacers are inserted in a
pressure-tight manner into each mouth of the distribu-
tion channels being provided, equally radially spaced,
in the distribution body and piston block, respectively,

said annular spacers being covered and held by means
of an annular distribution plate. The latter is associated
in a pressure-tight manner with the distribution body and
piston block, respectively, and projects in an axial direc-
tion, when installed, above the surface of the distribution
body and the piston block, respectively. Each distribu-
tion plate is formed with distribution apertures, the radial
position thereof is equal to the radial position of the an-
nular spacers in the mouth of each distribution channels.
The outline of each distribution aperture, at least in one
of the distribution plates, is selected to be a circle,
square, rectangle or trapezium, preferably an annular
segment.
[0007] It has been proven that if one of the distribution
plates, preferably the distribution plate being associated
with the distribution body, is made of a wear-resistant
material. During operation of the hydraulic engine the
pistons and the piston block therewith wears more than
the distribution body. Therefore, it has been proven that
when the piston block has sufficient wear and requires
replacing, the less resistant distribution plate attached
to the piston block is replaced simultaneously.
[0008] The distribution plates and the annular spacers
are connected in a pressure-tight manner both mutually
as well as with the distribution body and the piston block,
respectively. Connection can be completed by means
of soldering, gluing or similar. Both the distribution
plates as well as the annular spacers can be manufac-
tured by means of punching, sintering, die casting or
similar convenient method.
[0009] Another embodiment of the distribution system
is possible according to the present invention, where on-
ly distribution plates are employed, without annular
spacers.
[0010] The present invention will become more fully
understood from the detailed description given herein-
after and the accompanying drawings, wherein

Fig. 1 shows a cross-section of a distributor of a hy-
draulic engine;

Fig. 2 shows the distributor viewed in the direction of
the arrow II of Fig. 1;

Fig. 3 shows a cross-section along the line III-III of
the distributor of Fig. 1; and

Fig. 4 shows piston block viewed in the direction of
the arrow IV of Fig. 1.

[0011] A piston hydraulic engine according to the in-
vention consist of a two-part housing 1a, 1b joined face
to face and a cam ring 2 arranged between the two
halves of the housing 1a, 1b, where each contact sur-
face between the housing and the cam ring 2 is appro-
priately sealed against leakage of hydraulic fluid. A cy-
lindrical distribution body 3 is arranged in the first half
of the housing 1a, said body 3 being in a manner known
per se separated from the housing 1a by means of a
plurality of sealing elements 4. Said housing 1a is
formed on the inner surface thereof being in contact with
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the distribution body 3 with annular chambers 5, 6 in-
tended for feeding and discharge, respectively, hydrau-
lic fluid, said chambers being arranged between each
pair of the sealing elements 4. In a given case, the first
chamber 5 is a high-pressure feeding chamber, while
the second chamber 6 is a low-pressure discharge
chamber. If it is required to change the direction of rota-
tion, the pressure only needs to be switched in each of
the chambers, so that the high-pressure chamber be-
comes the low-pressure chamber and vice versa. The
distribution body 3 is secured against rotation relatively
to the housing 1a in a manner known per se and there-
fore not shown in detail.
[0012] The distribution body 3 is in its radial edge area
and on the side facing the piston block formed with a
plurality of distribution channels 7, 7' being equally
spaced on the circumference of said body and extend-
ing parallel to the axis of the body 3, said channels being
alternately connected to the high-pressure feeding
chamber 5 and the low-pressure discharge chamber 6
provided in the housing 1a of the hydraulic engine. Said
connection of the channels and annular chambers is
carried out by means of transversal channels 8, 8'. The
total number of said channels is always even and cor-
responds to double the cam lobes of the cam ring 2, said
lobes cooperate with the pistons of the hydraulic engine.
The discharge portion of each distribution channel 7, 7'
facing the piston block is closed with an annular spacer
9 comprising a through-hole 9', the outline thereof on
the feeding side, i.e. the side facing each channel, is
adapted to the outline of the channel 7, 7', while the out-
line of the through-hole 9' on the discharge side, i.e. the
side averted from each channel, is selected in a manner
that the coefficient of the fluid resistance is as low as
possible. The outline of the through-hole 9' on the dis-
charge side can be a circle, a square, a rectangle or a
trapezium, preferably an annular segment, as it is
shown in Fig. 2, Fig. 3 and Fig. 4. The annular spacers
9 are covered and held with an annular distribution plate
10 associated with the distribution body 3 and, when in-
stalled, projecting in an axial direction above the surface
of the body 3. Said distribution plate 10 is formed with
distribution apertures 11 the radial position thereof is
equal to the radial position of the through-hole 9' of each
annular spacer 9, where the outline of each distribution
aperture 11 is identical to the outline of the through-hole
9' at the discharge side of each annular spacer 9, so that
the through-holes 9' and the distribution apertures 11
entirely coincide. The distribution body 3 is formed on
its opposite end with a plurality of radially spaced blind
holes wherein compression springs 12 are arranged.
The latter are loaded in the axial direction by means of
a pressure plate 13 attached to the housing 1a.
[0013] Furthermore, inside said two-part housing 1a,
1b, in the area under the cam ring 2, there is a piston
block 14 arranged coaxially with the distribution body 3
in which is arranged a plurality of pistons 15 being mov-
able in a radial direction. Here, each piston 15 is contin-

uously in contact with the cam ring 2 via a roller 16. The
piston block 14 on the side facing the distribution body
3 is provided with a plurality of feeding channels 17
equally spaced on the circumference of said body and
parallel to the axis of piston block 14, said channels be-
ing located at the same radial distance as are the chan-
nels 7, 7' in the distribution body 3. The number of the
feeding channels 17 equals the number of the pistons
15 in the block 14. The portion of each channel 17 facing
the distribution body 3 ends in an annular spacer 18
comprising a through-hole 18' the outline thereof at the
discharging side, i.e. the side being averted from each
channel, is adapted to the outline of the channel 17,
while the outline of the through-hole 18' at the feeding
side thereof, i.e. the side facing each channel, is select-
ed in a manner that the coefficient of the fluid resistance
is as low as possible. The outline of said through-hole
on the feeding side can be a circle, a square, a rectangle
or a trapezium, preferably an annular segment, as it is
provided with the through-holes 9' in the annular spac-
ers 9 in the distribution body 3. The annular spacers 18
are covered and held by means of a distribution plate
19 being associated with the piston block 14 and pro-
jecting, when installed, in an axial direction above the
surface of the block 14. Said distribution plate 19 is
formed with distribution apertures 20 the radial position
thereof equaling the radial position of the through-hole
18' of each annular spacer 18, the outline of each dis-
tribution aperture 20 is identical to the outline of the
through-hole 18' at the feeding side of each annular
spacer 18, so that the through-holes 18' and the distri-
bution apertures 20 entirely coincide.
[0014] The above mentioned pressure plate 13 which
presses a plurality of springs arranged in the distribution
body 3 continuously provides load in the axial direction
of the hydraulic engine resulting in the distribution plate
10 on the distribution body 3 being permanently pressed
against the distribution plate 19 on the piston block 14,
regardless of the wear and tear of the two distribution
plates or the pressure of the hydraulic fluid.
[0015] According to the present invention, the distri-
bution plates 10, 19 as well as the apertures 11, 20 could
be produced by means of punching, sintering, or die
casting, depending on the material used, since the
present invention facilitates the use of arbitrary materi-
als. Another embodiment of the distribution system is
possible according to the present invention, where only
distribution plates are employed, without annular spac-
ers. Dimensions of the distribution apertures in each dis-
tribution plate can be optionally modified and the same
applies to the channels. Such embodiment allows an in-
crease in the allowable rotational frequency and de-
creasing of the hydraulic loss, respectively. As a rule,
the distribution plate which is less resistant against the
wear and tear is installed on the piston block, thus it can
be replaced quickly and simply, if necessary, together
with the piston block.
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Claims

1. A distribution system for a piston hydraulic engine,
in particularly for an engine with a rotating piston
block, said engine comprising distribution body with
distribution channels, and a block with pistons and
feeding channels arranged coaxially to the distribu-
tion body, characterised in that distribution plates
(10; 19) are associated in a pressure-tight manner
with the facing ends of a distribution body (3) and a
piston block (14), respectively, said distribution
plates, when installed, project in an axial direction
above the surface of the distribution body (3) and
the piston block (14), respectively, that the distribu-
tion plate (10) is formed with distribution apertures
(11) and that the distribution plate (19) is formed
with distribution apertures (20), the radial position
of distribution apertures (11; 20) equals the radial
position of distribution channels (7, 7') in the distri-
bution body (3) and to the radial position of feeding
channels (17) in the piston block (14), respectively,
and that the distribution apertures (11; 20) coincide
with the channels (7, 7'; 17), where the outline of
each distribution aperture, in at least one of the dis-
tribution plates (10; 19), is selected to be a circle,
square, rectangle or trapezium, preferably an annu-
lar segment.

2. A distribution system for a piston hydraulic engine
according to claim 1, characterised in that on the
facing ends of the distribution body (3) and the pis-
ton block (14), respectively, annular spacers (9; 18)
are inserted in a pressure-tight manner into each
mouth of the distribution channels (7, 7'; 17) being
provided, equally radially spaced, in the distribution
body (3) and piston block (14), respectively, said an-
nular spacers (9; 18) being covered and held by
means of an annular distribution plate (10; 19) being
associated in a pressure-tight manner with the dis-
tribution body (3) and piston block (14), respective-
ly, and projects in axial direction, when installed,
above the surface of the distribution body (3) and
the piston block (14), respectively, where the distri-
bution plate (10) is formed with distribution aper-
tures (11) and the distribution plate (19) is formed
with distribution apertures (20), respectively, the ra-
dial position of distribution apertures (11; 20) is
equal to the radial position of the annular spacers
(9; 18) in the mouth of distribution channels (7, 7';
17), and that the outline of each distribution aper-
ture, at least in one of the distribution plates (10;
19), is selected to be a circle, square, rectangle or
trapezium, preferably an annular segment.

3. A distribution system for a piston hydraulic engine
according to claims 1 and 2, characterised in that
one of the distribution plates (10; 19), preferably the
distribution plate (10) being associated with the dis-

tribution body (3), is made of a material being more
resistant against wear and tear.

4. A distribution system for a piston hydraulic engine
according to claims 1 and 2, characterised in that
each annular spacer (9) associated with the distri-
bution body (3) comprises a through-hole (9') the
outline thereof at the feeding side is adapted to the
outline of each distribution channel (7, 7') in the dis-
tribution body (3), and that each annular spacer (18)
associated with the piston block (14) comprises a
through-hole (18') the outline thereof at the dis-
charge side is adapted to the outline of the feeding
channel (17) in the piston block (14).

5. A distribution system for a piston hydraulic engine
according to any of claims 1 to 4, characterised in
that the outline of the through-hole (9') in the annu-
lar spacer (9) at the discharge side and that the out-
line of the through-hole (18) in the annular spacer
(18) at the feeding side are adapted to the outline
of the apertures in each of the distribution plates
(10, 19).

6. A distribution system for a piston hydraulic engine
according to any of claims 1 to 5, characterised in
that the distribution plate (10) is formed with distri-
bution apertures (11) the radial position thereof is
equal to the radial position of the through-hole (9')
of each annular spacer (9), where the outline of
each through-hole (9') at the discharge side of each
annular spacer (9) is identical to the outline of the
distribution aperture (11), so that the through-holes
(9') of the annular spacer (9) and of the distribution
aperture (11) of the plate (10) entirely coincide.

7. A distribution system for a piston hydraulic engine
according to any of claims 1 to 6, characterised in
that the distribution plate (19) is formed with distri-
bution apertures (20) the radial position thereof is
equal to the radial position of the through-hole (18')
of each annular spacer (18), where the outline of
each through-hole (18') at the feeding side of each
annular spacer (18) is identical to the outline of the
distribution aperture (20), so that the through-holes
(18') of the annular spacer (18) and of the distribu-
tion aperture (20) of the plate (19) entirely coincide.

8. A distribution system for a piston hydraulic engine
according to any of claims 1 to 7, characterised in
that the total number of said distribution channels
(7, 7') in the distribution body (3) is always even and
corresponds to double the cam lobes of the cam
ring (2) which lobes cooperate with the pistons (15)
of the hydraulic engine.

9. A distribution system for a piston hydraulic engine
according to any of claims 1 to 8, characterised in
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that the number of the feeding channels (17) in the
piston block (14) is equal to the number of pistons
(15) in the block (14).

10. A distribution system for a piston hydraulic engine
according to any of claims I to 9, characterised in
that the distribution plates (10; 19) are connected
in a pressure-tight manner to the distribution body
(3) and the piston block (14), respectively, by means
of gluing, soldering and similar.

11. A distribution system for a piston hydraulic engine
according to any of claims 1 to 10, characterised
in that the the annular spacers (9; 18) are connect-
ed in a pressure-tight manner with the distribution
body (3) and piston block (14), respectively, as well
as with the distribution plate (10; 19), by means of
gluing, soldering and similar.
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