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(54) PISTON PUMP WITH QUICK EXHAUST SLIDE VALVES

(57) The present invention relates to a pneumatically
driven piston pump and its quick exhaust slide valves,
which allows air to be evacuated from the piston pump’s
piston chambers directly into the environment without
having to pass through the main distributor valve, in such
a way that it does not cause a drop in temperature due to
the expansion of the compressed air which freezes the
humidity of the air itself, clogging the compressed air
circulation ducts and causing the pump to shut down or
stall. Such an air-operated piston pump with quick ex-
haust valves allows the passage of air with low restriction,
which increases the efficiency of the piston pump and
decreases its compressed air consumption compared to
the same air motor without quick exhaust valves.
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Description

PURPOSE OF THE INVENTION

[0001] The present invention relates to a piston pump
with quick exhaust slide valves, which allows the air
coming from the air piston chambers to be evacuated
directly from each chamber to the atmosphere, without
needing to travel the return path to the above-mentioned
main distributor valve to exit to the atmosphere, prevent-
ing the build-up of ice in the main pneumatic distributor
control valve, which is used in pneumatically actuated
reciprocating piston pumps. The use of quick exhaust
valves improves the performance of the pump by redu-
cing the resistance to air flow (or pressure drop) through
the internal ducts of the engine, since a large part of this
flow is avoided by directly evacuating the piston cham-
bers to the atmosphere, thus reducing the consumption
of compressed air.

FIELD OF APPLICATION OF THE INVENTION

[0002] The main application of this invention is in the
industry sector of pneumatically actuated pumps for the
supply of fluids under pressure, such as hydrocarbons,
chlorinated hydrocarbons, acids, bases, oils, greases,
paints, varnishes, sealants, silicones, adhesives and
other chemical products used in industrial processes.
[0003] The invention of the quick exhaust slide valve
can be applied to any compressed air system in pneu-
matic actuators of all types, piston and diaphragm
pumps, motors and pneumatic circuits as they can be
incorporated into such systems to gain performance,
prevent freezing or reduce dimensions.

BACKGROUND TO THE INVENTION

[0004] Most of the pneumatically actuated piston
pumps for transferring fluids under pressure on the mar-
ket have mechanisms that do not guarantee the removal
of air from the air piston chambers without causing the
main air distribution valve to freeze under certain operat-
ing conditions, such as medium/high pressures, contin-
uous operation and compressed air that has not been
adequately dried.
[0005] The sudden expansion of this compressed air
causes the temperature inside the motor, and therefore
also in the main air distribution valve, to drop below the
freezing temperature of the moisture that may be present
in the compressed air, producing ice which, in continuous
operation, can block the air passages and stop or stall the
piston pump of the pneumatic pump.Some models on the
market have a mechanism whereby the temperature at
the outlet does not fall below freezing temperature. This is
achieved by the controlled leakage of compressed air,
with a higher temperature than air at atmospheric pres-
sure, from the inlet to the outlet of the main air distribution
valve. This method causes excessive air consumption

and, under certain circumstances of continuous opera-
tion at high pressures, the energy provided is not suffi-
cient and the main air distribution valve also freezes. This
party is unaware of the existence of a pneumatic fluid
transfer piston pump where the air evacuated from the air
piston chambers is discharged directly from the air piston
chambers into the environment by means of a quick
exhaust valve, which prevents the air from flowing back
into the main air distribution valve and causing it to freeze
and consequently slow down or even stall and stall the
pump.
[0006] The quick exhaust slide valves proposed in the
present invention are new and solve and improve two
problems of the existing quick exhaust valves. Firstly,
they eliminate the possibility of misalignment of its mobile
element, thanks to a slide-type design that ensures the
guidance of said mobile element, and secondly, they
allow the compressed air passage cross section to be
increased, reducing the pressure loss and improving the
performance of the valve compared to the designs of the
same-sized valves existing at present.
[0007] There are no known quick exhaust valves in the
current configuration applied to pneumatic piston pumps.

DESCRIPTION OF THE INVENTION

[0008] The air motor that drives the piston pump has a
power piston that separates the two air chambers that
make up the pump and moves alternately from one
chamber to the other, causing the pump to move. The
air motor also has a compressed air inlet to a main air
distribution valve, which feeds compressed air alter-
nately into the air piston chambers to cause their reci-
procating motion aided by the actuation of the end-of-
stroke sensors. The quick exhaust valves are located in
the communication ports with the two air piston chambers
and are intended to evacuate the compressed air from
the piston pump piston chambers without passing
through the main compressed air distribution valve of
the motor.
[0009] Two quick exhaust valves are required for each
pneumatically driven piston pump: ‑one evacuates the air
from the upper air piston chamber and the other evacu-
ates the air from the lower air piston chamber. In this way,
both chambers have their own valve for evacuating air
directly to the outside, preventing the air to be evacuated
from having to pass through the main air distribution valve
and preventing the sudden expansion of the compressed
air from causing the generation of ice in the main dis-
tribution valve that could prevent its normal operation and
draught, and also reducing the pressure loss from the
extraction of compressed air from the motor to the atmo-
sphere. The quick exhaust valves with slide system have
a movable element which has a dual function: firstly,
when in the air inlet position, it allows air to enter the
corresponding air piston chamber; secondly, when in the
air exhaust position, it allows air from the air piston
chamber to escape directly into the atmosphere via the
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pump’s silencing system and in turn prevents the air from
having to return to the main distributor valve before it is
released into the environment.
[0010] The invention consists of a piston pump and two
quick exhaust valves with slide mechanism, each con-
sisting of:

• a moving part. Such a moving part may consist of a
single piece of elastomeric material or an assembly
consisting of a rigid structure and two elastomeric
sealing elements assembled to it. This moving part
alternates between two positions depending on
whether compressed air is entering or leaving the
air piston chamber, closing the corresponding air
port (either the one communicating with the main
distributor valve or the one communicating to the
atmosphere) and leaving the other one open, alter-
nately.

• a stationary sleeve. The sleeve consists of a rigid
part that houses and guides the moving part and
provides a sealing layer at the air passage port to the
atmosphere.

• a housing containing the moving part and the sta-
tionary cylinder sleeve, which in the case of piston air
motors may be part of the construction parts of such
a motor that benefit from the smaller size required to
achieve the same performance as traditional ex-
haust valves, allowing the motor construction parts
to be smaller, or of the same size, but with superior
pneumatic performance....";".

[0011] Compared to existing quick exhaust valves, this
invention improves on existing quick exhaust valves by
removing obstacles in the air passage from the main air
distribution valve to the air piston chamber. This is
achieved with a moving part of greater length than usual,
allowing it to seal against a surface outside the geometric
space between the air piston chamber port and the main
distributor valve port. Moreover, since the sleeve and the
moving part are prismatic in shape, the moving part is
always guided by the sleeve, thus avoiding any possibility
of misalignment that could lead to irregular operation or
even failure, which can occur with existing valves.
[0012] This piston pump with quick exhaust valve has
one of its applications in pneumatically driven reciprocat-
ing piston pumps for fluid transfer. The piston pump with
quick exhaust valve allows the air stored in the air piston
chambers of the piston pump’s air motor to be exhausted
directly into the environment without passing through the
internal ducts of the motor or the main air distribution
valve, and without causing it to freeze. This prevents the
creation of ice in the motor’s air ducts and in its main
distributor valve, which can cause the piston pump to stop
and stall. On the other hand, this arrangement of the
quick exhaust valves minimises pressure losses in the
motor’s operating air circuit, increasing its efficiency and

reducing compressed air consumption.
[0013] The piston pump (fig. 1a) consists of:

.‑ a compressed air inlet connection (1),

.‑ a main air distributor valve (2),

.‑ two piston limit switch sensors (3a and 3b),

.‑ air piston chambers (4a and 4b),

.‑ quick exhaust slide valves (5a and 5b),

.‑ pneumatic piston pump silencing system (6),

.‑ air chamber piston (7)

[0014] Quick exhaust valves with slide mechanism (fig.
4a) are composed of:

.‑ compressed air inlet port (7),

.‑ air outlet port to the atmosphere (8),

.‑ air motor port (9),

- moving part of quick exhaust slide valve (10),

.‑ stationary part of quick exhaust slide valve (11),

.‑ quick exhaust slide valve body/housing (12),

DESCRIPTION OF THE DRAWINGS

[0015]

- Fig. 1a shows a pneumatic diagram of the pneuma-
tically driven piston pump with quick exhaust valves
and slide mechanism.

- Fig. 1b shows a longitudinal section of the piston
pump of a pneumatically driven piston pump with
quick exhaust valves and slide mechanism.

- Fig. 2 shows a pneumatic diagram of the pneuma-
tically driven piston pump with quick exhaust valves
and slide mechanism, operating in a downward di-
rection.

- Fig. 2 shows a pneumatic diagram of the pneuma-
tically driven piston pump with quick exhaust valves
and slide mechanism, operating in an upward direc-
tion.

- Fig. 4a shows a diagram of the quick exhaust valve
with its air inlet port, air outlet port, motor port, moving
part, stationary part and housing.
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- Fig. 4b shows a longitudinal section of the quick
exhaust valve with its air inlet port, air outlet port,
motor port, moving part, stationary part and housing.

- Fig. 5 shows a diagram of the quick exhaust slide
valve in the air release position.

- Fig. 6 shows a diagram of the quick exhaust slide
valve in the air inlet position.

PREFERRED IMPLEMENTATION OF THE INVEN-
TION

[0016] Figure (fig 1a) shows the operating diagram of
the piston pump air motor of which a sectional view is
shown in figure (1b) with all its component systems in the
position of filling the upper piston chamber (4a) and
emptying the lower piston chamber (4b).
[0017] When the main air distribution valve (2) is in the
downward position (fig 2), it sends compressed air to the
air inlet of the upper quick exhaust valve (5a) and com-
municates the air inlet of the lower quick exhaust valve
(5b) to the atmosphere. The dynamic air pressure is
responsible for positioning the moving part of the upper
quick exhaust valve (5a) to allow air to flow into the upper
air piston chamber (4a), and for positioning the moving
part of the lower quick exhaust valve (5b) to exhaust air
from the lower air piston chamber (4b) to the atmosphere
via the silencer (6), preventing the exhaust air from
returning to the main distributor valve (2) and protecting
it against temperature drops and freezing. Since the
upper air piston chamber (4a) is supplied with com-
pressed air and the lower air piston chamber (4b) is
connected to the atmosphere, the air piston chamber
(7) moves downwards.
[0018] When the air chamber piston (7) reaches its
downward stroke end, the lower stroke end sensor
(3b) is actuated by the air piston (7), causing the main
distributor valve (2) to switch to its upward position as
shown in the figure (fig 3).
[0019] When the main air distributor valve (2) is in the
upward position (fig 3), it sends compressed air to the air
inlet of the lower quick exhaust valve (5b) and commu-
nicates the air inlet of the upper quick exhaust valve (5a)
to the atmosphere. The dynamic air pressure is respon-
sible for positioning the moving part of the lower quick
exhaust valve (5b) to pass air into the lower air piston
chamber (4b), and for positioning the moving part of the
upper quick exhaust valve (5a) to exhaust air from the
upper air piston chamber (4a) to the atmosphere via the
silencer (6), preventing the exhaust air from returning to
the main distributor valve (2) and protecting it against
temperature drops and freezing. Since the lower air
piston chamber (4b) is supplied with compressed air
and the upper air piston chamber (4a) is connected to
the atmosphere, the air piston moves upwards.
[0020] The limit switch sensors (3a and 3b) can be of
any type to actuate the main distributor valve (2) and can

have sensing technology of any type such as pneumatic,
electrical or mechanical. These sensors may be inde-
pendent elements attached to the motor from the outside
or they may form a constructive part of the motor itself.
[0021] Figure (fig 4b) shows a sectional view of a quick
exhaust valve with a slide mechanism, the housing of
which is part of one of the piston pump parts.
[0022] The quick exhaust slide valve (5a, 5b) has two
operating positions which alternate with each change of
position of the main air distributor valve (2).
[0023] One of these two positions, the air evacuation
position (fig 5), occurs when there is no compressed air at
the compressed air inlet port (7), because the main
distributor valve (2) is in the position that communicates
the port (7) of the quick exhaust valve in question with the
atmosphere. In this position, the air piston chamber (4a or
4b) to which the quick exhaust slide valve (5a or 5b) is
connected has compressed air which must be exhausted
to the atmosphere. The compressed air enters the quick
exhaust valve with slide mechanism through the air motor
port (9), and the dynamic air pressure pushes the moving
part (10) to close the compressed air inlet port (7). When
the moving part (10) is placed in this position, the air outlet
port to the atmosphere (8) remains open, so that the
compressed air in the piston chamber (4a or 4b) is ex-
hausted to the atmosphere.
[0024] The other operating position of the quick ex-
haust slide valve (5a, 5b), in which the air inlet is repre-
sented in the figure (fig 6), is when compressed air is
present at the compressed air inlet port (7), because the
main distributor valve (2) has been positioned to com-
municate air pressure to this quick exhaust valve with
slide mechanism (5a or 5b).
[0025] In this position, the compressed air in the air
inlet port (7) pushes the moving part (10) and the dynamic
pressure of the air causes the moving part (10) to position
itself and maintain the position shown in the image (fig 6)
and the flexible element of the moving part to deform
elastically, allowing the air to pass through. In this way,
the compressed air flows to the air motor through the
motor port (9), while simultaneously the moving part (10)
closes the air outlet port to the atmosphere (8).
[0026] The passage from one position to another of the
moving part (10) is always a guided linear movement, as
part of the moving part (10) remains inside the stationary
part (11), in the form of a prismatic or sliding system, with
reduced play between the two parts to ensure the guiding
effect. This avoids misalignment of the moving part
(10) that may cause malfunction due to poor sealing or
deterioration of the seal (10).

Claims

1. Piston pump with quick exhaust slide valves char-
acterised by a single piston in the air chamber with
reciprocating motion separating the piston cham-
bers and two quick exhaust valves, one for each
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air piston chamber, which prevent, by means of their
sliding mechanism, the evacuation of the air from the
air piston chambers through the main air distribution
valve, preventing it from freezing and allowing it to be
discharged directly into the environment, thus avoid-
ing its freezing. The air is then discharged directly
into the environment through the main exhaust sys-
tem of the piston pump which consists of:

• at least one compressed air inlet connection
(1),
• at least one main air distribution valve (2),
• at least two piston limit switch sensors (3a and
3b),
• air piston chambers (4a and 4b),
• at least two quick exhaust slide valves (5a and
5b),
• at least one pneumatic piston pump silencing
system (6),
• air chamber piston (7),
Quick exhaust slide valves have a guided slide
or moving part which allows air to enter the air
piston chamber on the one hand, and on the
other hand, when the stroke is reversed, to be
exhausted directly from the air piston chamber
into the environment via the main exhaust sys-
tem of the pump.
The quick exhaust valves consist of a prismatic
slide system with a moving part, a stationary
sleeve and housing, so that the moving part
has a linear travel guided by the stationary part.
The valve has 3 ports, one of which is always
open, and the other two are closed by the mov-
ing part, one in each operating position of the
moving part. The moving part is displaced by the
dynamic pressure of the compressed air, de-
pending on whether it arrives at one port or
the other and consists of:

• compressed air inlet port (7),
• air outlet port to the atmosphere (8),
• air motor port (9)
• moving part of quick exhaust slide valve
(10),
• stationary part of quick exhaust slide valve
(11),
• quick exhaust slide valve body/housing
(12),

2. Piston pump with quick exhaust sliding valves ac-
cording to the first claim, characterised in that the
quick exhaust valves are independent accessories
externally coupled to the piston pump, and these
accessories can be used in any pneumatic system
as independent quick exhaust valves.

3. Piston pump with quick exhaust slide valves accord-
ing to the first claim, characterised in that the quick

exhaust mechanism can be electronically operated.

4. Piston pump with quick exhaust slide valves accord-
ing to the first claim, characterised in that the
moving part of the valves has a part of flexible and
elastic material which deforms elastically when it
receives air under pressure from its convex side,
contracting and allowing the passage of pressurised
air and, when it receives the pressurised air from its
concave side, it elastically deforms and expands to
fill the entire cylindrical cross-section of the housing.
The elastic part of the housing (casing) exerts the
necessary thrust force to move the moving part until it
butts against the housing (casing), sealing the air
inlet port of the valve.

5. Piston pump with quick exhaust sliding valves ac-
cording to the previous claim, characterised in that
the mobile element has a part of flexible and elastic
material located in the area that contacts the sta-
tionary element in one of the operating positions,
sealing the air outlet port of the valve.

6. Piston pump with quick exhaust slide valves accord-
ing to the two previous claims, characterised in that
the moving part has the two flexible parts indicated
above assembled by means of fittings or bolted to a
structure of rigid material, whether metallic or plastic.

7. Piston pump with quick exhaust slide valves accord-
ing to claims 2, 4, 5 and 6, characterised in that the
moving part is entirely made of a single piece of
flexible and elastic material.

8. Piston pump with quick exhaust slide valves accord-
ing to the first claim,characterised in that the valves
themselves are integrated in the pneumatic actuator
on which theyare to operate. Thus, the quick exhaust
valve housing is not a separate part, but is part of one
of the parts of the actuator in question, which has
housings into which the moving and stationary parts
of the quick exhaust valves are inserted.

9. Piston pump with quick exhaust slide valves accord-
ing to the first claim, characterised in that the de-
sign of the valves prevents the possibility of misa-
lignment of its mobile element, ensuring the gui-
dance of said moving part, which makes it possible
to lengthen its travel to increase the section of the
compressed air passage, reducing load loss and
improving the performance of the valve with respect
to currently existing designs of the same size, which
must have a short travel so that the moving part,
without guidance, does not become misaligned and
cause leaks and/or malfunctioning.
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