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Description

[0001] The present invention relates to a by-pass
valve in particular for pressure-washing machines.
[0002] Pressure-washing machines are normally
used for washing using high-pressure water, where the
delivery pressure reaches a value of the order of 100
bar or more, and may be used both at ambient temper-
ature and in hot conditions.
[0003] A pressure-washing machine is connected to
a washing gun generally supplied by a volumetric piston
pump designed so as to delivery a constant flow of fluid.
[0004] This gives rise to a few problems; firstly the op-
erating pressure must be regulated and, since it is
measured at the delivery outlet of the machine, it de-
pends on the head losses in the fluid-dynamic circuit
present between the pump delivery outlet and the envi-
ronment; secondly, when the delivery gun is closed, it is
necessary to discharge the flow, keeping the delivery
pressure of the pump as small as possible so as to re-
duce the energy consumption and the wear thereof.
[0005] The problems listed above may normally be
solved by introducing, downstream of the pump, a valve
which regulates the washing pressure, discharging a
part of the flow, thereby causing by-passing of the entire
flow when the gun is closed or in the case where a pres-
sure higher than a threshold pressure occurs inside the
system. The by-passed water is conveyed back to the
pump supply system.
[0006] As mentioned above, the said valve performs
at the same time and in the same manner the discharg-
ing and safety functions: as soon as the pressure down-
stream of the valve exceeds a threshold value, the flow
is by-passed and the zones respectively downstream
and upstream of the valve remain isolated from each
other.
[0007] The main problem which the abovementioned
machines have is the considerable degree of rigidity to
which the rubber pipe is subject as a result of the high
pressure present inside it when the gun is closed. This
limits considerably the ease of handling of the pipe and
consequently of the washing gun.
[0008] In conventional machines, even after the pump
has stopped, a high pressure exists inside the circuit
which can be discharged by opening the gun. If the latter
operation is not performed and in this situation any joint
in the circuit is accidentally removed, there is a violent
release of pressure with spray and a dangerous whip-
lash effect of any disconnected rubber pipes.
[0009] If the circuit is left under pressure after use, this
causes in the long run damage to the rubber pipe and
the gun, in particular in the event of exposure to the sun.
[0010] On account of the high pressure present, op-
eration of the gun results in a strong reaction force due
to the water flow. Normally there is a sudden delivery of
the flow upon opening since the pressure is even higher
than the operating pressure; this results in a violent re-
action of the gun which may result in a dangerous loss

of control by the operator, in particular at higher pres-
sures.
[0011] Moreover, since the flow is discharged as soon
as the pressure downstream of the valve exceeds a
threshold value, the by-pass duct is continuously open
and is therefore particularly subject to wear as a result
of abrasion by the outflowing fluid.
[0012] In order to try to solve these problems, GB
2082733 shows a dump actuated by-pass valve where
a pilot flow is mantained in a discharge line outlet to the
dump control valve. This device is very complex, and
does not allow a complete shut of the discharge pipe,
because in the off load condition a relative small pilot
flow is allowed to exit freely and continously. Also, US
4,385,640 shows an hydraulic unloader where a differ-
ential pressure is created between an inlet port and the
pressure outlet, by a piston acting on a shutter on the
by-pass valve. This device creates a high differential
pressure drop between the inlet port, and the pressure
outlet when running; and also the translation of the by-
pass valve against the conical valve seat may cause the
wear, due to abrasion, of both, and may limit the duration
and the efficiency of the valve.
[0013] The object of the present invention is to elimi-
nate the abovementioned drawbacks by providing a by-
pass valve in particular for pressure-washing machines,
which allows the flow of the pump to be discharged via
the by-pass when the gun is closed, allowing at [dele-
tion(s)] the same time low pressure values in the whole
delivery circuit.
[0014] A further advantage of the present invention
consists in the fact that, by lowering the pressure inside
the pipe when the gun is closed, the ease of handling is
increased considerably also with respect to the condi-
tion where the gun is open.
[0015] Moreover, as a result of the present invention,
it is possible to avoid problems or damage which may
affect the rubber pipe and, in the event of accidental dis-
assembly, also any injury to the user.
[0016] With application of the invention, operation of
the gun requires a limited amount of force on the part of
the operator, the pressure which is to be overcome in
this case being limited. This fact, in addition to producing
improvements during use, safeguards the activating
mechanisms of the gun. In fact, during the transient
stage where the gun obturator is opened, there is a lim-
ited pressure, a limited flowrate and therefore limited
abrasive wear of the mechanisms, which is in particular
undesirable during this stage.
[0017] In addition to that indicated above, the inven-
tion results in a gentle delivery of the flow at the start of
each delivery cycle, due to its operating transient, which
avoids a violent reaction of the gun and possible loss of
control by the operator.
[0018] The invention, combined with the valve nor-
mally present in the system, prevents the latter from
continuously opening the by-pass duct. This limits the
wear, due to abrasion, of the outflowing fluid and in-
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creases the duration and the efficiency of the valve
known as a safety valve.
[0019] This therefore results in a pressure-washing
machine which is simpler, more reliable and safer to use.
[0020] Said objects are fully achieved by the by-pass
valve in particular for pressure-washing machines, ac-
cording to the present invention, which is characterized
by the contents of the claims indicated below and in par-
ticular by the fact that it comprises means for shutting
off the discharge section or the outlet section, which are
located inside the chamber and actuated in a recipro-
cating manner by a difference in pressure and by resil-
ient means and provided with means for communication
between the inlet section and the outlet section operat-
ing during discharging of the flow through the discharge
section.
[0021] These and other characteristic features will
emerge more clearly from the following description of a
preferred embodiment illustrated, purely by way of a
non-limiting example, in the accompanying plates of
drawings in which:

- Fig. 1 shows a diagram of a pressure-washing ma-
chine comprising a by-pass valve according to the
invention;

- Fig. 2 shows a cross-sectional view of this function-
al by-pass valve during by-passing of the flow;

- Figure 3 shows a cross-sectional view of the same
valve with the flow passing through it during normal
use;

- Figure 4 shows a cross-sectional view of the valve
during a transition stage, i.e. when passing from the
position in Fig. 2 to the position in Fig. 3.

[0022] With reference to the Figures, 20 denotes in its
entirety a pressure-washing machine comprising in par-
ticular a volumetric pump 21 of the known type, a max-
imum-pressure or safety valve 22 also of the known
type, a functional by-pass valve 23 as per the invention,
a flexible pipe 24 and a known delivery gun 25.
[0023] 1 denotes an external housing of the by-pass
valve 23, in particular for pressure-washing machines.
[0024] The abovementioned external housing has a
substantially cylindrical extension and defines a cham-
ber 2 through which a flow of fluid, in particular water,
passes and which is provided with an inlet section 3, an
outlet section 4 and a functional by-pass discharge sec-
tion 5.
[0025] The outlet section 4 consists of an element 15
for closing the said valve, which is inserted inside and
fixed to the external housing 1 by means of a threaded
connection 18. Other threaded connections 19a, 19b
and 19c allow insertion of the valve into the system of a
pressure-washing machine and in particular allow con-
nection, respectively, of the inlet section 3, the outlet
section 4 and the discharge section 5.
[0026] The chamber 2 is provided internally with
means 6 for shutting off the discharge section 5 or the

outlet section 4. These shut-off means 6 are provided
with means 8 for communication between the inlet sec-
tion 3 and the outlet section 4.
[0027] In particular the shut-off means 6 comprise a
piston 9, sliding inside the chamber 2 between two por-
tions 2a, 2b with different diameters, and between a first
contact surface 10 and a second contact surface 11.
[0028] The first contact surface 10 consists of the end
of the chamber 2 in the vicinity of the inlet section 3,
while the second contact surface 11 is formed in the
closing element 15 of the said valve.
[0029] The piston 9 is provided with a first internal
channel 12 communicating with the inlet section 3.
[0030] The side surface of the piston 9 is provided with
a few openings 13 which connect the first internal chan-
nel 12 to the discharge section 5 or to the portion 2b of
the chamber 2, depending on the position of the piston 9.
[0031] The communication means 8 comprise a sec-
ond internal channel 14 with a limited cross-section
which is formed in the end surface of the piston 9 and
is such as to connect the first internal channel 12 to the
portion 2b of the chamber 2, so as to establish commu-
nication between the inlet section 3 and the outlet sec-
tion 4.
[0032] Formed as a central channel or hole 14, the
communication means 8 may, according to a variation
not shown, be obtained for example in the form of a
loose coupled arrangement of piston 9 and external
housing 1, obtained by a leaving a larger amount of play
or allowing for greater constructional tolerance during
coupling of the two parts.
[0033] 17 indicates a compression spring forming part
of the resilient means 7 and inserted between the end
surface of the piston 9 and the closing element 15 of the
said valve.
[0034] Shown as a spring 17, the resilient means 7
may, according to a variation of embodiment, also not
be present inside the valve 1, being replaced by the re-
silience of the walls of the flexible piping 24 which results
in a transitory reflux of fluid at the moment of closing of
the gun 25, this return flow resulting in displacement of
the piston into the by-pass position as shown in Fig. 2.
[0035] The closing element 15 is also provided with
eyelets 16 communicating with the outlet section 4.
[0036] The valve as described above is inserted in a
pressure-washing machine 20, downstream of the vol-
umetric pump 21 and the safety valve 22 already form-
ing the circuit of the machine itself, and upstream of the
external gun 25, as shown in Fig. 1.
[0037] As regards operation of the abovementioned
by-pass valve, with reference to the figures, three oper-
ating sequences of the said valve are illustrated.
[0038] The position illustrated in Figure 2 shows the
valve during by-passing of the flow with the gun closed.
[0039] The first internal channel 12 communicates
with the inlet section 3 and with the discharge section 5,
via the openings 13.
[0040] The water is discharged without encountering
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high fluid-dynamic resistance and therefore with limited,
but predefined head losses, so that the pressure inside
the circuit is kept low.
[0041] Since the discharge flow through the outlet
section 4, and therefore through the communication
means 8, is zero, the pressure between the portion 2a
and the portion 2b is practically equal and balanced.
[0042] Any difference in pressure which may exist be-
tween the portion 2a and the portion 2b of the chamber
2 may be eliminated owing to the presence of the sec-
ond internal channel 14 present in the end of the piston
9. When the flow through the second internal channel
14 is eliminated, the head losses and the difference in
pressure upstream and downstream of the piston 9 are
therefore also eliminated. The position shown in Figure
1, when the gun is closed, is stable because the piston
9 is kept pressed against the first contact surface 10 by
means of the compression spring 17.
[0043] When the gun is opened, the second internal
channel 14, which has a limited cross-section and by
way of guidance a diameter ø with a value of the order
of 1 mm, is passed through by a flow insufficient for sup-
plying the system downstream and the pressure down-
stream of the piston 9 is temporarily lowered, while up-
stream of the piston a limited pressure value remains.
[0044] It is envisaged that the force produced on the
piston 9 by the pressure upstream of the piston itself
(chamber 2a) exceeds the force of the compression
spring 17 and the frictional forces: this is also obtained
by suitably reducing the diameter ø of the channel 14
which generally must not exceed the value of 1 mm.
[0045] The abovementioned result is also obtained by
increasing, if necessary, the value of the pressure inside
the chamber 2a by means of the introduction of a ran-
dom head loss such as, for example, a limited reduction
in cross-section (not shown in the Figures) of the dis-
charge duct 5.
[0046] The piston 9 then moves along the chamber 2
and closes the discharge section 5.
[0047] Figure 4 shows the transition stage of the pis-
ton 9 when it passes between the position shown in Fig-
ure 2 and the position shown in Figure 3.
[0048] Figure 3 shows the position of normal use of
the by-pass valve described above, namely when the
water flow flows from the inlet section 3 to the outlet sec-
tion 4, while the discharge section 5 is closed by the said
side walls of the piston 9.
[0049] When passing from the position shown in Fig-
ure 2 to the position shown in Figure 3, the pressure
increases up to the working value which can be regulat-
ed by means of the safety valve 22 of the known type
inserted upstream.
[0050] In this position, the apertures 13 are uncovered
inside the cylindrical chamber 2b which is envisaged
having a diameter greater than that of the chamber 2a,
thus allowing the working flow to pass to the outlet 4 via
the eyelets or holes 16.
[0051] On account of the twisting and random nature

of the path inside the piston 9, the fluid which passes
through it is subject to a pressure drop which produces
a force on the said piston of a magnitude depending on
the value of the actual pressure drop. This force is great-
er than the force of the spring 17 and keeps the piston
9 stably against the second contact surface 11, allowing
the fluid to pass through the outlet apertures or eyelets
16 and the outlet section 4.
[0052] When the gun is closed again, the flowrate at
the delivery outlet of the valve is zeroed, therefore also
zeroing the head losses and the hydraulic force acting
on the piston 9 which is therefore acted on only by the
force of the spring 17.
[0053] The piston therefore reassumes the position
shown in Fig. 2 where the flow of fluid is completely by-
passed through the discharge section 5.
[0054] The invention as described above does not re-
place the safety and regulating valve 22 already inserted
in the circuit of a pressure-washing machine of the
known type. The object of the present invention is to re-
place the abovementioned valve only with regard to the
by-passing function operating when the gun is closed.
For this purpose, the form, the arrangement and the type
of components may be varied without thereby departing
from the scope of protection of the present patent.
[0055] Illustrated in the example shown as a function-
al by-pass valve 23 which is designed separate from the
safety valve 22, the invention may, by way of a variation,
be realised by forming said valves 22, 23 in a single
body, the two functions and constructional structures as
described above remaining separate.

Claims

1. Functional by-pass valve, in particular for pressure-
washing machines, of the type comprising an exter-
nal housing (1) defining a chamber (2) provided with
an inlet section (3), an outlet section (4) and a dis-
charge section (5),
means (6) for shutting-off the discharge section (5)
or the outlet section (4), which are located inside
the chamber (2) comprising a piston (9) sliding in-
side the chamber (2) between two portions (2a, 2b)
thereof, and actuated in a reciprocating manner by
a difference in pressure and by resilient means (7)
and provided with means (8) for communication be-
tween the inlet section (8) and the outlet section (4)
characterized in that said piston (9) is provided
with a first internal channel (12) communicating with
the inlet section (3), and openings (13) provided on
the side surface.

2. Valve according to Claim 1, in which the shut-off
means (6) are acting, between a first contact sur-
face (10) and a second contact surface (11).

3. Valve according to the preceding Claim 1, charac-
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terized in that the two portions (2a, 2b) of the
chamber 2 are formed with different diameters.

4. Valve according to Claim 1 in which the communi-
cation means (8) comprise a second internal chan-
nel (14) formed in the end surface of the piston (9)
so as to connect the inlet section (3) and the outlet
section (4).

5. Valve according to the preceding Claim 4, in which
the second internal channel (14) has a cross-sec-
tion with limited dimensions, the diameter thereof
being of the order of 1 mm.

6. Valve according to Claim 1, in which the means (8)
connecting the inlet section (3) and the outlet sec-
tion (4) comprise a through-opening obtained by
providing a loose coupled arrangement of piston (9)
and external housing (1).

7. Valve according to Claims 2 and 3, in which the sec-
ond contact surface (11) is formed in a closing ele-
ment (15) of the said valve, provided with apertures
or eyelets (16) communicating with the outlet sec-
tion (4).

8. Valve according to Claim 1, in which the resilient
means (7) comprise a compression spring (17) in-
serted between the end surface of the piston (9) and
a closing element (15) of the said valve.

9. Pressure-washing machine (20), of the type com-
prising a volumetric pump (21) and a safety valve
(22), characterized in that it comprises, down-
stream of abovementioned safety valve, a function-
al by-pass valve (23) in accordance with any one of
the preceding claims.

Patentansprüche

1. Funktionelles Ableitungsventil, insbesondere für
Hochdruck-Reinigungsmaschinen, vom Typ enthal-
tend ein Aussengehäuse (1), welches eine Kammer
(2) beschreibt und mit einem Einlassabschnitt (3),
einem Auslassabschnitt (4) und einem Ablass (5)
versehen ist, sowie mit Mitteln (6) zum Absperren
des Ablasses (5) oder des Auslassabschnittes (4),
welche im Inneren der Kammer (2) angeordnet sind
und einen Kolben (9) enthalten, der im Inneren der
Kammer (2) zwischen zwei Bereichen (2a, 2b) der-
selben gleitet und wechselweise durch einen
Druckunterschied und durch elastische Mittel (7)
angetrieben wird, und das mit Mitteln (8) zur Ver-
bindung zwischen dem Einlassabschnitt (3) und
dem Auslassabschnitt (4) versehen ist, dadurch
gekennzeichnet, dass der genannte Kolben (9)
mit einem ersten internen Kanal (12) versehen ist,

der mit dem Einlassabschnitt (3) in Verbindung
steht, sowie mit Öffnungen (13), die an der seitli-
chen Oberfläche vorgesehen sind.

2. Ventil nach Patentanspruch 1, bei welchem die Ab-
sperrmittel (6) zwischen einer ersten Anschlagflä-
che (10) und einer zweiten Anschlagfläche (11) ar-
beiten.

3. Ventil nach dem vorstehenden Patentanspruch 1,
dadurch gekennzeichnet, dass die beiden Berei-
che (2a, 2b) der Kammer (2) mit unterschiedlichen
Durchmessern ausgebildet sind.

4. Ventil nach Patentanspruch 1, bei welchem die Ver-
bindungsmittel (8) einen zweiten internen Kanal
(14) enthalten, eingearbeitet in die Endfläche des
Kolbens (9), so dass der Einlassabschnitt (3) und
der Auslassabschnitt (4) miteinander verbunden
werden.

5. Ventil nach dem vorstehenden Patentanspruch 4,
bei welchem der zweite interne Kanal (14) einen
Querschnitt von begrenzten Abmessungen hat,
dessen Durchmesser bei 1 mm liegt.

6. Ventil nach Patentanspruch 1, bei welchem die Mit-
tel (8) zum Verbinden des Einlassabschnittes (3)
und des Auslassabschnittes (4) eine durchgehende
Öffnung enthalten, erhalten durch das Vorsehen ei-
ner losen Verbindung zwischen Kolben (9) und Aus-
sengehäuse (1).

7. Ventil nach Patentanspruch 2, bei welchem die
zweite Anschlagfläche (11) in ein Verschlussele-
ment (15) des genannten Ventils eingearbeitet ist,
versehen mit Öffnungen oder Schlitzen (16), die mit
dem Auslassabschnitt (4) in Verbindung stehen.

8. Ventil nach Patentanspruch 1, bei welchem die ela-
stischen Mittel (7) eine Druckfeder (17) enthalten,
eingesetzt zwischen der Endfläche des Kolbens (9)
und dem Verschlusselement (15) des genannten
Ventils.

9. Hochdruck-Reinigungsmaschine (20) vom Typ ent-
haltend eine Verdrängerpumpe (21) und ein Sicher-
heitsventil (22), dadurch gekennzeichnet, dass
sie stromabwärts des oben erwähnten Sicherheits-
ventils ein funktionelles Ableitungsventil (23) ent-
hält, und zwar in Übereinstimmung mit jedem der
vorstehenden Patentansprüche.

Revendications

1. Valve de dérivation fonctionnelle, en particulier pour
des unités de nettoyage à haute pression, du type
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comprenant un logement externe (1) définissant
une chambre (2) pourvue d'une section d'entrée (3),
une section de sortie (4) et une section d'évacuation
(5), des moyens (6) d'interception de la section
d'évacuation (5) ou de la section de sortie (4), dis-
posés à l'intérieur de la chambre (2), comprenant
un piston (9) coulissant à l'intérieur de la chambre
(2) entre deux portions (2a, 2b) de cette dernière,
et actionnés de manière alternative par une diffé-
rence de pression et par des moyens élastiques (7)
et pourvus de moyens (8) de communication entre
la section d'entrée (8) et la section de sortie (4),
caractérisée en ce que ledit piston (9) est pourvu
d'un premier canal interne (12) communiquant avec
la section d'entrée (3), et des ouvertures (13) prati-
quées sur la surface latérale.

2. Valve selon la revendication 1, dans laquelle les
moyens d'interception (6) agissent entre une pre-
mière surface de contact (10) et une seconde sur-
face de contact (11).

3. Valve selon la revendicaion 1, caractérisée en ce
que les deux portions (2a, 2b) de la chambre 2 sont
formées avec des diamètres différents.

4. Valve selon la revendication 1, dans laquelle les
moyens de communication (8) comprennent un se-
cond canal interne (14) formé dans la surface d'ex-
trémité du piston (9) de manière à connecter la sec-
tion d'entrée (3) et la section de sortie (4).

5. Valve selon la revendication 4, dans laquelle le se-
cond canal interne (14) présente une section trans-
versale de dimensions limitées, son diamètre étant
de l'ordre de 1 mm.

6. Valve selon la revendication 1, dans laquelle les
moyens (8) reliant la section d'entrée (3) et la sec-
tion de sortie (4) comprennent une lumière de pas-
sage obtenue de part un accouplement lâche entre
le piston (9) et le logement externe (1).

7. Valve selon la revendication 2, dans laquelle la se-
conde surface de contact (11) est formée dans un
élément de fermeture (15) de ladite valve, pourvu
d'ouvertures ou fentes (16) communiquant avec la
section de sortie (4).

8. Valve selon la revendication 1, dans laquelle les
moyens élastiques (7) comprennent un ressort à
compression (17) inséré entre la surface d'extrémi-
té du piston (9) et un élément de fermeture (15) de
ladite valve.

9. Unité de nettoyage à haute pression (20), du type
comprenant une pompe volumétrique (21) et une
valve de sécurité (22), caractérisée en ce qu'elle

comprend, en aval de la valve de sécurité mention-
née ci-dessus, une valve de dérivation fonctionnelle
(23) selon n'importe laquelle des revendications
précédentes.
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