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Description
Field of the Art

[0001] The present invention relates to the thermal
conditioning of the supply of fuel to vehicle diesel en-
gines, proposing a valve which allows determining, ac-
cording to the temperature of the fuel which is sent to-
wards the engine, a distribution of the return of hot fuel
from the injection pump towards the passage filter of the
fuel which is sent to the engine and towards the tank from
which the fuel is supplied.

State of the Art

[0002] In diesel engine vehicles there is the problem
that the paraffins contained in the fuel gel below certain
temperatures, which can cause the clogging of the filter
and failures in the operation of the engine system.
[0003] To prevent this problem it is necessary for the
fuelto acquire a certain temperature, for which two known
heating systems are applied:

- Bymeansof an electric heater, intercalating a device
of this type in the fuel circuit, before the inlet to the
filter.

- By means of a thermostatic valve, arranging a valve
of this type to divert, when the temperature of the
fuel is low, a flow of the hot fuel returning from the
injection pump to the circuit for the cold fuel which
is sent towards the engine, thus exploiting the heat
generated by the injection pump; such that when the
fuel reaches a determined temperature, a bimetal
element changes the circulation of the return hot fuel
towards the fuel tank.

[0004] The electric heating system has the advantage
of efficiency under any condition of room temperature
but, however, it significantly affects the electrical balance
of the vehicle of application, ultimately increasing CO,
emissions. And, furthermore, it is a comparatively more
expensive system due to its complex construction.
[0005] The thermostatic valve system has, in contrast,
the advantage of simplicity and the optimal exploitation
of the energy, since it recycles the heat produced by the
internal friction of the injection pump.

[0006] The thermostatic valves known for said appli-
cation generally have constructive structures which
make the design non-compact, resulting in several em-
bodiments which are too bulky and therefore contrary to
the increasingly demanding requirements of space re-
duction, and all the embodiments generally have a for-
mation having external joints, such as welds or others,
through which the fuel circulating therein may leak. Ther-
mostatic valves according to the state of the art are dis-
closed in FR 2 386 692 A and EP 1 270 925.
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Object of the invention

[0007] According to the invention, a thermostatic valve
is proposed for the mentioned application in the fuel cir-
cuit of vehicle diesel engines, with a constructive embod-
iment of said valve which improves the constructive and
functional qualities thereof.

[0008] This valve object of the invention comprises a
compact casing having two outwardly projecting tubes,
one for the connection to the return of the injection pump
and the other one for the connection to a conduit for com-
munication with the fuel tank.

[0009] The compactcasing houses therein a functional
assembly which is intercalated between an outlet for
communication with the filter of the fuel circuit and the
mouths of the tubes for the connection with the return of
the injection pump and with the conduit for communica-
tion with the fuel tank, said functional assembly deter-
mining a central chamber communicated with the inner
mouth of the tube for the connection with the return of
the injection pump and which is separated, by means of
respective check valves, with respect to the outlet for
communication with the filter and with respect to the inner
mouth of the tube for the connection with the conduit for
communication with the fuel tank.

[0010] Said functional assembly of the valve includes
a bimetal arranged in relation to the outlet for communi-
cation with thefilter, so that, according to the temperature
of the fuel, said bimetal opens or closes this outlet for
communication with the filter, establishing two modes of
operation, in one of which the hot fuel from the injection
pump return is distributed between this outlet for com-
munication with the filter and the outlet through the tube
for communication with the fuel tank, whereas in the other
mode of operation all the hot fuel from the injection pump
return exits through this tube for communication with the
fuel tank.

[0011] A valve is thus obtained which determines, ac-
cording to the temperature of the fuel circulating towards
the engine to which it is applied, a flow control of the hot
fuel returning from the injection pump, between a direc-
tion towards the fuel tank and another one towards the
filter of the fuel circuit, by means of an assembly which
is easy to mount, in which a bimetal with a large diameter
can be used, thus reducing the pressure drops which are
generated in the filter of application when the fuel passes.
[0012] Furthermore, the outer casing of the valve forms
asingle part cover, withoutinterruption as in other already
known embodiments, which in the arrangement of appli-
cation is attached atits lower edge, by means of welding,
over the filter to which it is applied, determining a com-
pletely closed mounting in which the functional assembly
is concealed inside the outer casing, without impervious
joints present in other already known valves, the possi-
bility of fuel leaks to the exterior thus being reduced.
[0013] Therefore, the proposed valve has truly advan-
tageous features, acquiring its own identity and a pre-
ferred character with respect to known valves with the
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same function.

Description of the Drawings

[0014]

Figure 1 shows a perspective exploded view of the
assembly forming a thermostatic valve according to
the invention.

Figure 2 is a diametric section view of the mounted
valve.

Figure 3 is a perspective view of the valve with a side
cut which allows observing the inner elements.
Figure 4 is a sectioned view of the valve in the op-
erational position when the fuel of the engine is hot.
Figure 5 is a view of the sectioned valve in the op-
erational position when the fuel of the engine is cold.
Figure 6 is a partial sectioned view of the lower part
of the valve, the closure for retaining the functional
assembly in the outer casing being observed in more
detail.

Figure 7 is a sectioned view of the valve according
to another practical embodiment with a different con-
figuration of the parts but with the same functional
concept.

Detailed Description of the Invention

[0015] The object of the invention relates to a thermo-
static flow distributing valve, intended to be incorporated
with respect to the filter of fuel circuits in diesel engine
vehicles, in relation to the hot fuel return from the injection
pump.

[0016] Said valve comprises an outer casing (1), from
which two tubes (2 and 3) emerge towards the exterior,
one of them (3) for being connected to the return of the
injection pump of the engine, whereas the other tube (2)
is for being connected to a conduit of communication with
the fuel tank.

[0017] Inside that outer casing (1) a functional assem-
bly is housed which is intercalated between an end outlet
(4) and the inner mouths of the tubes (2 and 3), that func-
tional assembly determining a central chamber (5), which
communicates through openings (6) with a peripheral
chamber (7) into which the tube (3) for connection with
the injection pump return opens out, whereas at the ends
of said central chamber (5) there are arranged respective
check valves (8 and 9) which, pushed by respective
springs (10), close that central chamber (5), respectively,
with respect to a chamber (11) into which the tube (2) for
the connection with the communication to the fuel tank
opens out and with respect to a chamber (12) communi-
cating with the end outlet (4).

[0018] In front of the end outlet (4) a bimetal (13) is
also arranged at the inner part, which bimetal opens or
closes said end outlet (4) according to the temperature.
[0019] Thus, in the practical application the valve is
arranged over the filter of the fuel circuit of application,
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with the end outlet (4) in communication with the inside
of said filter and the tubes (2 and 3) connected to the
conduit for communication with the fuel tank and to the
injection pump return, respectively, such that the hot fuel
from the injection pump return enters through the tube
(3) in the peripheral chamber (7) and from the latter
through the openings (6) in the central chamber (5), from
where, according to the position of the bimetal (13), two
possible outlet circulations are determined in the follow-
ing modes:

- When the fuel circulating through the filter exceeds
a certain temperature level, the bimetal (13) takes a
position closing the end outlet (4) of the valve, where-
by all the hot fuel from the injection pump return exits
through the chamber (11) through the tube (2) to-
wards the fuel tank, as shown in Figure 4.

- When the fuel circulating through the filter has a tem-
perature below a certain level, the bimetal (13) takes
aposition leaving the end outlet (4) of the valve open,
whereby the hot fuel from the injection pump return
is distributed, as shown in Figure 5, a part thereof
exiting through the chamber (11) through the tube
(2) towards the fuel tank, whereas another part exits
through the chamber (12) through the end outlet (4)
towards the filter, this part of the hot fuel being mixed
with the cold fuel circulating through the filter, raising
the temperature thereof.

[0020] The thermostatic valve thus formed determines
a compact structural assembly, the functional assembly
being housed within the outer casing (1), which is formed
by a single part without interruption, determining a cavity
in which the functional assembly is closed, by means of
a cover (14), on the mentioned outer casing (1), the end
outlet (4) of the valve being determined through said cov-
er (14) .

[0021] Thus, the assembly of the thermostatic valve is
easy to mount, it being possible to previously mount a
partial assembly formed by a body (15) and a receptacle
(16) which are coupled to one another with a snap-fitting
interlock (17), including therein the valve (9) which es-
tablishes the closure with respect to the chamber (12)
for communication with the end outlet (4), so that said
partial assembly can later be incorporated, as a single
mounting element, together with the valve (8) for closing
the central chamber (5) on the other side, with the bimetal
(13) and with the cover (14) for closing the entire assem-
bly, within the outer casing (1).

[0022] The retention of the closure is established, ac-
cording to an embodiment, by means of a ring (18) with
an inclined edge, which allows a forced insertion in the
outer casing (1), determining an interlock which prevents
retreat and therefore dismantling, as observed in Figure
6, a sealing gasket (19) being incorporated between said
ring (18) and the cover (14).

[0023] Without the concept of the thermostatic valve
according to the invention being altered, said closure of
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the functional assembly can be established with other
solutions for retaining the mounting, for example by
means of the engagement of the cover (14) itself with
fingers or flanges in its periphery, in an annular housing
or multiple corresponding housings, of the inner face of
the outer casing (1) .

[0024] Intheinstallation of application the thermostatic
valve is fixed by means of welding at the edge of the
mouth of the outer casing (1) on the filter to which it is
applied, so that the functional assembly is closed with
complete leak tightness, without any possibility of fuel
leaks through joints in the valve formation.

[0025] Figure 7 depicts a practical embodiment of the
thermostatic valve, with component parts of a different
configuration, but which complies with the same func-
tional concept, incorporating an additional sealing gasket
(20) between the functional assembly, the cover (14) and
the outer casing (1), the retention of the cover (14) being
established by means of a spring ring (21).

Claims

1. A thermostatic valve for fuel circuits, of the type in-
tended to establish a distribution of the circulation of
the hot fuel of the injection pump return of an engine,
between the filter of the circuit for supplying fuel to
the engine and a conduit towards the fuel tank, the
thermostatic valve comprising an outer casing (1)
from which extend respective tubes (2 and 3) for con-
necting to the injection pump return and to the con-
duit towards the fuel tank, there being, within said
casing (1), a functional assembly determining a cen-
tral chamber (5) with which the tube (3) for the con-
nection to the injection pump return communicates,
and characterized in that said central chamber (5)
is closed at the ends by means of respective check
valves (8 and 9) with respect to a second chamber
(11) into which the tube (2) for connection towards
the fuel tank opens out, and with respect to a third
chamber (12) communicating with an end outlet (4)
for communication with the filter of the fuel circuit,
and in that a bimetal (13) is internally arranged, with-
in said third chamber (12), facing said end outlet (4),
which bimetal determines the closing and opening
thereof according to the temperature.

2. The thermostatic valve for fuel circuits according to
claim 1, characterized in that the outer casing (1)
is structured in a single part, determining a continu-
ous covering on the functionalassembly, without out-
er joints.

3. The thermostatic valve for fuel circuits according to
claim 1, characterized in that the functional assem-
bly is secured and closed in the mounting arrange-
ment by means of a cover (14) which is established
in an axial retention, by means of a ring (18) or with

10

15

20

25

30

35

40

45

50

55

its own conformations, with respect to the outer cas-
ing (1).

4. The thermostatic valve for fuel circuits according to

claim 1, characterized in that the functional assem-
bly comprises a body (15) and a receptacle (16)
which are coupled to one another with a snap-fitting
interlock (17), forming an independent partial mount-
ing assembly which is incorporated as a single ele-
ment in the insertion of the functional assembly with
respect to the outer casing (1).

5. A fuel circuit comprising a filter and a thermostatic
valve according to any one of claims 1-4 arranged
over said filter, with said end outlet (4) in communi-
cation with the inside of the filter, wherein an edge
of amouth of said outer casing (1) of the thermostatic
valve is fixed to said filter by means of welding.

6. The fuel circuit of claim 5, further comprising a fuel
tank and a fuel injection pump, the tube (2) for con-
necting the thermostatic valve to the fuel tank being
connected to said fuel tank, and the tube (3) for con-
necting the thermostatic valve to the injection pump
return being connected to said fuel injection pump.

7. A method for assembling a thermostatic valve ac-
cording to any one of claims 1-4, comprising the
steps of:

- mounting a partial assembly formed by a body
(15) and a receptacle (16) coupled to one an-
other with a snap-fitting interlock (17), including
therein the check valve (9) for closing the central
chamber (5) with respect to the third chamber
(12);

- incorporating said partial assembly, as a single
mounting element, together with the check valve
(8) for closing the central element (5) with re-
spect to the second chamber (11), with the bi-
metal (13) and with a cover (14), the end outlet
(4) of the valve being determined through said
cover (14).

Patentanspriiche

1. Thermostatventil fir Kraftstoffkreislaufe des Typs,
der dazu bestimmtist, eine Verteilung der Zirkulation
des heilRen Kraftstoffs des Injektionspumpenriick-
laufs einer Maschine zwischen dem Filter des Kreis-
laufs zum Zufiihren von Kraftstoff zu der Maschine
und einer Leitung zu dem Kraftstofftank herzustel-
len, wobei das Thermostatventil ein dulReres Gehau-
se (1) aufweist, von dem sich jeweilige Réhren (2
und 3) zum Verbinden des Injektionspumpenriick-
laufs und der Leitung zu dem Kraftstofftank erstre-
cken, wobei innerhalb des Gehauses (1) eine Funk-
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tionsbaugruppe besteht, die eine zentrale Kammer
(5) festlegt, mit der die Réhre (3) zum Verbinden des
Injektionspumpenriicklaufs kommuniziert, und da-
durch gekennzeichnet, dass die zentrale Kammer
(5) an den Enden mittels jeweiliger Riickschlagven-
tile (8 und 9) in Bezug auf eine zweite Kammer (11)
geschlossen ist, in die die Réhre (2) zum Verbinden
mit dem Kraftstofftank miindet, und in Bezug auf eine
dritte Kammer (12), die mit einem Endauslass (4)
zur Kommunikation mit dem Filter des Kraftstoff-
kreislaufs kommuniziert, und dadurch, dass ein Bi-
metall (13) innerhalb der dritten Kammer (12), dem
Endauslass (4) zugewandt, eingerichtet ist, wobei
das Bimetall das SchlieRen und das Offnen in Ab-
hangigkeit von der Temperatur bestimmt.

Thermostatventil fir Kraftstoffkreislaufe gemaR An-
spruch 1, dadurch gekennzeichnet, dass das au-
Rere Gehause (1) in einem einzigen Teil strukturiert
ist, das eine kontinuierliche Abdeckung aufder Funk-
tionsbaugruppe ohne duflere Dichtungen festlegt.

Thermostatventil fir Kraftstoffkreislaufe gemaR An-
spruch 1, dadurch gekennzeichnet, dass die
Funktionsbaugruppe in der Montageanordnung mit-
tels einer Abdeckung (14) gesichert und geschlos-
senist, die in einer axialen Rickhaltung mittels eines
Rings (18) oder mit ihren eigenen Ausbildungen in
Bezug auf das dulRere Gehause (1) erstellt ist.

Thermostatventil fir Kraftstoffkreislaufe gemaR An-
spruch 1, dadurch gekennzeichnet, dass die
Funktionsbaugruppe einen Koérper (15) und eine
Aufnahme (16) aufweist, die miteinander mit einer
Schnappverriegelung (17) gekuppelt sind, indem ei-
ne unabhangige teilweise Montagebaugruppe gebil-
det wird, die als ein einzelnes Element bei dem Ein-
fugen der Funktionsbaugruppe in Bezug auf das au-
Rere Gehause (1) eingebaut ist.

Kraftstoffkreislauf, der ein Filter und ein Thermostat-
ventil gemaf einem der Anspriiche 1 bis 4 aufweist,
das Uber dem Filter mit dem Endauslass (4) in Kom-
munikation mit dem Inneren des Filters angeordnet
ist, wobei eine Kante einer (")ffnung des auleren Ge-
hauses (1) des Thermostatventils an dem Filter
durch Schweiflen befestigt ist.

Kraftstoffkreislauf nach Anspruch 5, der ferner einen
Kraftstofftank und eine Kraftstoffinjektionspumpe
aufweist, wobei die Réhre (2) zum Verbinden des
Thermostatventils mit dem Kraftstofftank an dem
Kraftstofftank befestigtist und die Réhre (3) zum Ver-
binden des Thermostatventils dem Injektionspum-
penricklauf mit der Kraftstoffinjektionspumpe ver-
bunden ist.

Verfahren zum Zusammenbauen eines Thermostat-
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ventils gemaf einem der Anspriiche 1 bis 4, das die
folgenden Schritte aufweist:

- Montieren einer teilweisen Baugruppe, die aus
einem Korper (15) und einer Aufnahme (16), die
miteinander miteiner Schnappverriegelung (17)
gekuppelt sind, in der das Ruckschlagventil (9)
zum SchlielRen der zentralen Kammer (5) in Be-
zug aufdie dritte Kammer (12) enthalten ist, aus-
gebildet ist,

- Einbauen der teilweisen Baugruppe als ein ein-
ziges Montageelement gemeinsam mit dem
Ruckschlagventil (8) zum SchlieRen des zentra-
len Elements (5) in Bezug auf die zweite Kam-
mer (11), mit dem Bimetall (13) und mit einer
Abdeckung (14), wobei der Endauslass (4) des
Ventils durch die Abdeckung (14) festgelegt ist.

Revendications

Soupape thermostatique pour des circuits de carbu-
rant, du type prévu pour établir une distribution de
la circulation du carburant chaud du retour de pompe
a injection d’'un moteur, entre le filtre du circuit des-
tiné adeélivrer du carburantau moteur etune conduite
vers le réservoir de carburant, la soupape thermos-
tatique comportant un boitier extérieur (1) duquel
s’étendent des tubes respectifs (2 et 3) pour le rac-
cordement au retour de pompe a injection et a la
conduite vers le réservoir de carburant, avec, dans
leditboitier (1), un ensemble fonctionnel déterminant
une chambre centrale (5) avec laquelle le tube (3)
pour le raccordement au retour de pompe a injection
communique, et caractérisée en ce que ladite
chambre centrale (5) est fermée aux extrémités au
moyen de clapets anti-retour respectifs (8 et 9) par
rapport a une deuxiéme chambre (11) dans laquelle
s’ouvre le tube (2) pour le raccordement vers le ré-
servoir de carburant, et par rapport a une troisiéme
chambre (12) qui communique avec une sortie d’ex-
trémité (4) pour communication avec le filtre du cir-
cuit de carburant, et en ce qu’un bimétal (13) est
disposé de maniéreinterne, al'intérieur de ladite troi-
siéme chambre (12), en faisant face a ladite sortie
d’extrémité (4), lequel bimétal détermine sa ferme-
ture et son ouverture en fonction de la température.

Soupape thermostatique pour des circuits de carbu-
rant selon la revendication 1, caractérisée en ce
que le boitier extérieur (1) est structuré dans une
partie unique, déterminant un capotage continu de
I'ensemble fonctionnel, sans joints externes.

Soupape thermostatique pour des circuits de carbu-
rant selon la revendication 1, caractérisée en ce
que I'ensemble fonctionnel est fixé et fermé dans
I'agencement de montage au moyen d’un capot (14)
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qui est établi dans une retenue axiale, au moyen
d’'une bague (18) ou avec ses propres conforma-
tions, par rapport au boitier extérieur (1).

Soupape thermostatique pour des circuits de carbu-
rant selon revendication 1, caractérisée en ce que
I'ensemble fonctionnel comporte un corps (15) et un
réceptacle (16) qui sont reliés I'un a 'autre avec une
liaison a encliquetage (17), formant un ensemble de
montage partiel indépendant qui est incorporé com-
me un élément unique dans l'insertion de 'ensemble
fonctionnel par rapport au boitier extérieur (1).

Circuit de carburant comportant un filtre et une sou-
pape thermostatique selon 'une quelconque des re-
vendications 1 a 4 disposée au-dessus dudit filtre,
avec ladite sortie d’extrémité (4) en communication
avec l'intérieur du filtre, dans lequel un bord d’une
embouchure dudit boitier extérieur (1) de la soupape
thermostatique estfixé sur ledit filtre au moyen d’'une
soudure.

Circuit de carburant selon la revendication 5, com-
portant en outre un réservoir de carburant et une
pompe a injection de carburant, le tube (2) destiné
a relier la soupape thermostatique au réservoir de
carburant étant relié audit réservoir de carburant, et
le tube (3) destiné arelier la soupape thermostatique
au retour de pompe a injection étant relié a ladite
pompe a injection de carburant.

Procédé d’assemblage d’une soupape thermostati-
que selon 'une quelconque des revendications 1 a
4, comportant les étapes consistant a :

- monter un ensemble partiel formé par un corps
(15) et un réceptacle (16) reliés 'un a l'autre
avec une liaison a encliquetage (17), compre-
nant un clapet anti-retour (9) destiné a fermer la
chambre centrale (5) par rapport a la troisieme
chambre (12) ;

- incorporer ledit ensemble partiel, comme uni-
que élément de montage, avec le clapet anti-
retour (8) destiné a fermer I'élément central (5)
par rapport a la deuxieme chambre (11), avec
le bimétal (13) etavec un couvercle (14),la sortie
d’extrémité (4) de la soupape étant déterminée
a travers ledit couvercle (14).
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