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(57) Abstract

Hydraulic operating device, in particular for the opera-
tion of a selector fork (40) of a gearbox, and gearbox provided
with such an operating device. The device comprises a double-
acting cylinder (1), which is coupled to the selector fork (40),
and a reversible pump (2). The pump is connected to the work-
ing chambers (11, 12) of the cylinder (1) by supply lines (9,
10). A valve (14, 15) is mounted in each of the supply lines
(9, 10) which is operated by fluid flow. This valve (14, 15)
comprises a body, a bore formed in the body, a piston, which
divides the bore into two chambers, a through-channel, formed
in the piston and designed as a flow orifice, connecting the two
chambers.

&0

] N
ANTw

e




applications under the PCT.

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing intemational

Austria
Australia
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus
Canada
Central African Republic
Congo
Switzerland
Cbte d'Ivoire
Cameroon
China
Czechoslovakia
Czech Republic
Germany
Denmark

Spain

Finland

France

Gabon

United Kingdom
Georgia

Guinea

Greece

Hungary

Ireland

Italy

Japan

Kenya

Kyrgystan
Democratic People’s Republic
of Korea

Republic of Korea
Kazakhstan
Liechtenstein

Sri Lanka
Luxembourg
Latvia

Monaco

Republic of Moldova
Madagascar

Mali

Mongolia

Mauritania

Malawi

Niger

Netherlands
Norway

New Zealand
Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Slovenia

Slovakia

Senegal

Chad

Togo

Tajikistan
Trinidad and Tobago
Ukraine

United States of America
Uzbekistan

Viet Nam




WO 96/12108 PCT/NL95/00349

Hydraulic operating device and gearbox provided with such

an operating device.

The present invention relates to a hydraulic
operating device, in particular for the operation of a
selector fork of a gearbox, comprising a double-acting
cylinder, a pump, and a reservoir for hydraulic fluid.

5 A hydraulic operating device for the operation of a
selector fork of a gearpox is known. This known device
comprises a single-acting electrically driven pump, the
suction port of which is connected to the reservoir and the
pressure port is connected, according to choice, via an

10 electrically operated valve to one of the two working
chambers of the double-acting cylinder. The working
chamber which is not connected to the pump is then
connected to the reservoir. The valve has a non-operating
position in which both working chambers of the

15 double-acting cylinder are connected to the reservoir.

For the effecting of a fast movement of the
selector fork, the pump, which has a high output, is
switched on for a short period, whilst at the same moment
the valve is operated and this connects the pressure port

20 of the pump to the desired operating chamber. As soon as
the pump is switched off, operation of the valve is
discontinued such that this valve again takes up its
non-operating position. It is important that this device
ensures that the double-acting cylinder is now

25 ‘'pressureless", that is that there is no residual pressure
remaining in the cylinder which would continue to load the
selector fork. This would in practice lead to excessive
loading and wear of the synchronizing rings normally
present in a gearbox.

30 The known device has the disadvantage that the use
of the electrical valve leads to an undesirably high cost.

The present invention therefore aims to provide a
hydraulic operating device of the type mentioned in the
preamble, in particular for the operation of a selector

35 fork of a gearbox, in which the electrically operated valve
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is eliminated.

This objective is achieved by a hydraulic operating
device according to claim 1.

The requested exclusive right also relates to a
gearbox provided with a hydraulic operating device
according to the invention.

The invention will be further clarified in the
following on the basis of an exemplary embodiment shown in
the drawing of the hydraulic operating device in accordance
with the invention. 1In the drawing:

- Fig. 1 shows a diagram of the hydraulic operating
device in accordance with the invention, and

- Fig. 2 shows a side view of (left half in section)
of a flow-controlled valve from the diagram of Fig. 1.

In Fig. 1 a hydraulic operating device for the
operation of a selector fork of a gearbox is shown. The
device comprises a double-acting cylinder 1, which is
connected to a selector fork 40 of a gearbox of a motor
vehicle. The device also includes an electrically driven
pump 2 with reversible pumping direction and a reservoir 3
for hydraulic oil.

The pump 2 has, as is normal with this type of
pump, two ports 4 and 5, which depending on the pumping
direction serve as suction port or pressure port. Each of
the ports 4 and 5 are on the one hand connected to the
reservoir 3 via a reservoir line, 6 and 7 respectively, 1n
which a non-return valve 8, closing in the direction of the
reservoir, is mounted. Furthermore, each of the ports 4
and 5 is connected to one of the working chambers 11, 12 of
the double-acting cylinder 1 via a supply line 9 and 10,
respectively. The working chambers 11 and 12 have
identical cross-sections, that is to say that during
movement of the piston in the cylinder 1 the volume
increase of the one working chamber is equal to the volume
decrease of the other working chamber.

In each of the supply lines 9, 10, a valve 14, 15,
respectively, is mounted which can be operated by fluid
flow. The valves 14 and 15 are identical and the

construction will now be further explained in combination
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with Fig. 2, in which the valve 14 is shown in more detail.

As can be seen in Fig. 2 valve 14 comprises a metal
body 21, in which a cylindrical bore 22 is formed. 1In the
bore 22 there is a piston 23, which fits in the bore 22
with a sliding fit. The bore 22 is divided into two
chambers 24 and 25 by the piston 23. These two chambers 24
and 25 are mutually connected by a through-channel 26
formed in the piston 23. The through-channel 26 has on the
side of the chamber 24 a section 27 with a smaller passage
than the part connected to it, by means of which the
section 27 acts as a flow orifice.

The valve 14 further comprises an inlet channel 28
formed in the body 21, which connects the chamber 24 to the
port 4 of the pump 2 and that via the through-channel 26 is
connected in every position of the piston 23 to a first
outlet channel 29 formed in the body 21, which connects the
other chamber 25 of the bore 22 to the working chamber 11
of the double-acting cylinder 1. Four radial holes 30 are
formed in the body 21 at equal spacing around the
circumference of the body 21, which all form part of a
second outlet channel 31. Between the body 21 and the
piston 23 there is a compression spring 32, which serves as
a return spring for the piston 23 and which presses the
piston 23 against the ring 33.

In Fig. 1 it can be seen that the second outlet
channels 31 of the two valves 14 and 15 are directly
connected together.

The functioning of the hydraulic operating device
will be explained on the basis of the following example.

To effect a selector movement of the selector fork
40 to the left in Fig. 1, the pump 2 is switched on such
that o0il is pumped into the working chamber 11. This means
that o0il is forced from the port 4 to the supply channel 28
of the valve 14 and that a fluid flow is thus created
through the through-channel 26 from the side of the inlet
channel 28 to the side of the first outlet channel 29. As
a result of this, the force generated by the flow orifice
27 will move the piston 23 against the resistance of the

return spring 32 from the position shown in Fig. 2 in the
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direction of the first outlet channel 29 and thus close off
the radial holes 30 of the second outlet channel 31.

Through the movement of the piston in the cylinder
1 oil will at the same time be pushed out of the working
chamber 12 and as a result will be supplied directly to the
port 5, which then serves as suction port. Through the
position of the valve 14, there is no oil flow between the
two valves 15 and 14.

As soon as the selector movement is completed the
pump 2 is stopped. This means that the fluid flow from the
inlet channel 28 to the first outlet channel 29 stops
abruptly. As a result the return spring 32 will return the
piston 23 to its position shown in Fig. 2 and the piston 23
will thus move clear of the holes 30 of the second outlet
channel 31. This means that both working chambers 11 and
12 are now connected together via valves 14 and 15, as a
result of which a pressure equalization will immediately
occur. The piston in the cylinder 1 and with it the
selector fork 40 is then unloaded which prevents wear of
the gearbox.

From the drawing it is apparent that radial holes
30 of the second outlet channel connect with the same
chamber 25 as the first outlet channel 29. This has the
advantage that any possible fluid flow between the two
outlet channels 29 and 31 is not impeded by the orifice in
the piston 23.

In order not to impede the fluid flow from the
inlet channel 28 to the first outlet channel 29
unnecessarily, it is advantageous in the dimensioning of
the valve 14 to strive to make section 27 of the
through-channel 26 large. Although a limited orifice
effect is achieved thereby, but by at the same time making
the spring 32 weak, that is to say easily compressible, the
piston 23 will still move guickly to the position in which
the holes 30 are covered over by the piston 23 and the
second outlet channel 31 is closed off.

The piston 23 has in fact two positions, the
position shown in Fig. 2 if there is no flow from the
supply channel 28 to the first outlet channel 29, and the
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position in which the piston 23 covers the holes 30 if

there is a flow from inlet channel 28 to first outlet
channel 29.
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CLAIMS

1. Hydraulic operating device, in particular for the
operation of a selector fork of a gearbox, comprising a
double-acting cylinder, a pump, and a reservoir for
hydraulic fluid, characterized in that the pump is a pump
(2) with reversible pumping direction having two ports
(4,5), which depending on the pumping direction serve as
suction port or pressure port, each of the ports (4,5)
being, on the one hand, connected to the reservoir (3) via
a reservoir line (6,7), in which a non-return valve (8),
closing in the direction of the reservoir (3), 1is mounted,
and on the other hand, to one of the working chambers
(11,12) of the double-acting cylinder (1) via a supply line
(9,10), a fluid-flow controlled valve (14,15) being mounted
in each of the supply lines, which valve comprises a body
(21), a bore (22) formed in the body, a piston (23) which
fits and can slide inside the bore and which divides the
bore into two chambers (24,25), a through-channel (26,27)
formed in the piston and designed as flow orifice
connecting the two chambers (24,25), an inlet channel (28)
formed in the body, which connects the port (4) of the pump
(2) to one (24) of the chambers of the bore and via the
through-channel in each position of the piston is connected
to a first outlet channel (29) formed in the body (21),
which connects the other chamber (25) of the bore to the
working chamber (11) of the double-acting cylinder (1), a
second outlet channel (30) formed in the body, which
connects with one of the two chambers of the bore and can
be closed with respect to the bore by the piston, and a
return spring (32) positioned between the body and the
piston, such that in the presence of fluid flow through the
through-channel from the inlet channel side to the first
outlet channel side, the force generated by the flow
orifice moves the piston against the resistance of the
return spring and the piston as a result closes off the
second outlet channel, and, in the absence of fluid flow
from the inlet channel to the first outlet channel, the

return spring returns the piston and the piston thereby
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opens the second outlet channel, the second outlet channels
(31) of both valves (14,15) being connected together.
2. Hydraulic operating device in accordance with claim
1, characterized in that the second outlet channels are
5 connected to the reservoir.

3. Gearbox comprising a selector fork and a hydraulic
operating device in accordance with one of the preceding
claims for the operation of the selector fork.
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