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Description

This invention refers to a device for the circulation
of the oil for lubrication and for cooling the oil in com-
pressors of the rotary type described in DE-A-
2500046 and US-A-4537346 and, in particular, is
directed to a special arrangement of a thermostatic
valve and recycling filter for the lubrication and cool-
ing oil to considerably simplify the construction of the
compressor and improve lubrication in operating con-
ditions of particularly low temperatures ; besides this,
it allows easy inspection and/or substitution of both
the filter and the thermostatic valve.

This is obtained, according to the innovative prin-
ciples of this invention, by coaxially arranging the ther-
mostatic valve and the oil filter in an oil circulation path
of a cooling device for an air compressor, comprising
the characterizing features of claim 1.

In particular, the thermostatic valve comprises a
hollow cylindrical body sealingly housed inside the
above-mentioned casing, and a closing cylindricat
member operated by a thermostatic control element ;
the cylindrical member slides between two extreme
operative positions in which it opens or closes some
exit ports for the oil towards a passage for the direct
recycling of the oil from the compressor oil chamber
to the stator chamber, and respectively for connecting
a cooling circuit towards the above mentioned recycl-
ing filter. Preferably, the oil filter and the thermostatic
valve are made accessible by removing a closure
cover of said cylindrical casing so as to be easily
removable for maintenance or substitution.

These and further characteristics of the device
according to the present invention will be shown in the
description that follows with reference to the attached
drawings in which :

Fig. 1 is a cross-sectional view of the lower part

of a generic rotary air compressor, at the point in

conrespondence with the longitudinal axis of the
casing housing the filter and the thermostatic
valve ;

Fig. 2 is a section according to the line 2-2 of fig-

ure 1.

A rotary air compressor of the type with radial
blades, as per se known, comprises an external cylin-
drical body defining an annular chamber 11, only par-
tially shown, in which a suitable quantity of oil
necessary for the operation of the compressor is con-
tained, and an internai cylindrical body 12, also refer-
red to as stator, which defines a chamber 13 in which,
as per se known, a blade rotor rotates (not shown).
The whole compressor, with all its relative automatic
control devices, is not shown completely here, with
the exception of the oil circulation device, since itdoes
not constitute an innovative part of the present inven-
tion and is realizable in any of several ways.

In a position underneath the body 10 of the com-
pressor and placed in direct contact with the lower
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part of the oil chamber 11 is a cylindrical casing 14 in
which a thermostatic valve 15 and a filter 16 are
housed or coaxially arranged in alignment with each
other. -

In particular, the thermostatic valve 15 comprises
a hollow cylindrical body 17 in the form of a cup-sha-
ped element, the closed bottom 17a of which is facing
towards the filter 16. The inside of the hollow body 17
is in communication with the oil chamber 11 of the
compressor by means of a lateral inlet hole 18 aligned
with a hole 19 which opens towards the bottom of the
oil chamber 11.

Near the bottom 17a of the valve body 17 a first
set of exit ports 20 has been provided which ports
communicate, through longitudinal passages or chan-
nels 21 with the space 22 in which the filtering
cartridge 23 is housed, said space 22 for the filter
being a continuation of the space in which the valve
15 is housed. The inside 24 of the filter cartridge in its
turn communicates on one side with a conduit 25
which RECYCLES the oil directly or through suitable
distributors (not shown) inside the chamber 13 of the
stator.

The other open end of the valve body 17 termi-
nates in correspondence with a second exit port 26 in
the casing 14 which is connected to an inlet port 27
of the filter space 22 by means of a branched off circuit
for cooling the oil, comprising a heat exchanger 28.

Inside the valve body 17 is an axially hollow cyli-
nder or closing member 29 which sealingly slides be-
tween a first end position, shown in Fig. 1, against an
annular edge 30 of a closure cover 31, in which posi-
tion the closing member completely closes the oil pas-
sage towards the second exit port 26, and a second
operative position opposite the preceding one, in
which the closing member 29 closes the radial ports
20 of direct communication with the filter 16 againstan
annular seat 32 on the bottom of the cup-shaped ele-
ment mentioned above.

The cylindrical closing member 29 is moved be-
tween its two end positions by means of a thermosta-
tic control element 33 for example of the wax type, or
equivalent element, which, through changes of the
temperature of the oil coming from the chamber 11 is
extended or retracted thus moving the closing mem-
ber mentioned above. According to the example
shown, the bulb of the thermostatic element 33 is fas-
tened to a supporting member inside the cylinder 29
surrounded by a set of holes 34 for the passage of the
oil, while the rod 35 of the thermostatic element is fas-
tened to the cover 31 in any suitable way; for
example, by means of a cup member 36 housed in a
seat in the cover 31 and pushed towards the above-
mentioned shaft by a spring 37. A second spring 38
is disposed between the bottom 17a of the valve body
17 and the perforated support member 17b for the
thermostatic element 33 in the closing cylinder 29 {o
push the cylinder towards the above mentioned first
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operative position, thus opposing the action of the
thermostatic element 33.

It must be explained also that the cartridge 23 of
the filter, like the thermostatic valve, can be withdro-
wen and removed simply by removing the end closure
cover 39 of the housing 14 since the cartridge 23 of
the filter is fixed to the cover 39 by means of a tie rod
40 as shown.

The working of the device is as follows : the cyli-
nder 29 of the thermostatic valve 15, operated by the
element 33 sensitive to temperature moves gradually
from one position, where the passage 26 towards the
conduit leading to the heat exchanger 28 is com-
pletely closed and the direct passages 20 and 21 to
the oil filter 16 are completely open, to the opposite
position, where the condition of the above-mentioned
passages is reversed.

Therefore, when the oil entering the body of the
thermostatic valve from the chamber 11 through the
hole 18 has a temperature below a certain determined
value, it passes through the ports 20 left uncovered by
the hollow cylinder 29 and from these, by means of the
slots 21 on the external wall of the valve body 17 it
directly reaches the adjacent space 22 where the
cartridge 23 of the oil filter is housed and, passing
through the filter, it goes into the stator-rotor unit of the
compressor by means of a conduit 25.

Gradually as the oil heats up, the thermostatic
bulb 33 with which it comes in contact pushes out the
rod 35 and forces the closing cylinder 29 to move
towards the right, partially closing the passage ports
20 leading to the oil filter and uncovering contem-
poraneously part of the port 42 towards the opening
26 connected to the conduit towards the cooler 28.
Therefore, part of the oil will begin to flow through the
appropriate holes 34 in the closing cylinder, and from
these towards the exit 26 connected to the cooler 28.

When the maximum calibration temperature is
reached, the cylinder 29 will have completely closed
the direct passage towards the filter 16 and all the oil
will have to circulate through the cooler 28 to return to
the filter 16 by an appropriate return conduit connec-
ted to the inlet port 27 of the filter housing.

When the temperature of the oil decreases, the
thermostat bulb 33 cools as a consequence, causing
the rod 35 to retract into the same bulb consequently
moving towards the left the cylinder 29 which, passing
through intermediate positions, will move to the above
mentioned first operative positon.

From what has been said and shown, it is evident
that a device is supplied for the circulation and cooling
of the oil passing from the oil chamber of a rotary com-
pressor to the stator chamber, which makes use of a
particular arrangement of a unit comprising a ther-
mostatic valve and an oil circulation filter, housed and
aligned in a single casing positioned underneath and
in direct contact with the oil chamber of the compres-
sor. In this way, not only is the whole device simplified
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constructionally, making its parts easily accessible for
maintenance or control, but also at the same time heat
losses are reduced by maintaining the circulation of
oil at an adequate temperature for a good working of
the compressor even in particularly difficult condi-
tions, with very cold or very low ambient temperat-
ures.

Claims

1. A device for the cooling and the circulation of
the oil between an oil chamber (11) and a stator cham-
ber (13) in the body (10) of a rotary type air compres-
sor, the device comprising a then'naW actuated
control vaive (15) and an oil filter (16), in an oil circu-
lation path between the oil chamber (11) and the
stator chamber (13) of the air compressor, said con-
trol valve (15) and said oil filter (16) being axially
arranged and connectable in said path direct and re-
spectively through a branched off circuit charac-
terized in that the device comprises a cylindrical
casing for said axially arranged control valve (115) and
oil filter (16), said casing being thermally in contact
with and positioned underneath the oil chamber in
said body (10) of the air compressor.

2. A device as claimed in claim 1, characterized
in that the thermostatic valve (15) comprises a cup-
shaped hollow cylindrical body (17), the bottom (17a)
of which is facing towards the oil filter (16), said valve
body (17) presenting, near the bottom, a set (20) of
first oil exit ports, connected to the oil filter (16)
through direct channels (21), said valve body (17) ter-
minating at its other open end in correspondence with
a second oil exit (26) connected to a cooling branched
off circuit (28) and by the fact that the thermostatic
valve (15) comprises a hollow closing cylinder (29),
defining an axial passage between an oil inlet (18) into
the body (17) of the valve (15) and the exit port (26)
at one end of the valve body (17), and an axially
extensible and retractable thermostatic control ele-
ment (33), operatively connected between the closing
cylinder (29) and a connecting portion (31) fixed to or
integral with the casing (14) of the valve (15).

3. A device as claimed in claim 2, characterized
in that said thermostatic element (33) comprises a
bulb sensitive to temperature, seated inside the clos-
ing cylinder (29), and a sliding rod operatively connec-
ted to the end closure cover (31) of the casing (114) for
the thermostatic valve (15).

4. A device as claimed in claim 3, characterized
in that the thermostatic valve (15) can be withdrawn
through the end of the casing (14), which is closed by
the above mentioned end cover (31).

5. A device as claimed in claim 2, characterized
in that the said first set of oil exit ports (20) in the valve
body (17), communicate with the oil filter space (22)
through longitudinal conduits (21) on the external sur-
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face of the valve body (17).

6. A device as claimed in claim 1, characterized
in that the oil filter cartrridge (23) is carried directly by
a closure cover (39) of the space (22) housing the filter
(16).

7. A device as claimed in claim 1, characterized
by comprising a single casing (14) containing both the
thermostatic valve (15) and the oil filter (16), said cas-
ing (14) being integral with the compressor body (10)
and in correspondence with the bottom of the oil
chamber (11) of same.

Anspriiche

1. Eine Vorrichtung fiir die Kiihlung und den
Umlauf des Ols zwischen einer Olkammer (11) und
einer Statorkammer (13) im Geh&use (10) eines Dreh-
Luftkompressors, wobei die Vorrichtung ein ther-
misch betétigtes Regelventil (15) und einen Offilter
(16) aufweist, in einem Olumlaufweg zwischen der
Olkammer (11) und der Statorkammer (13) des Luft-
kompressors, wobei das besagte Regelventil (15) und
der besagte Offilter (16) axial ausgelegt und mit
besagtem Weg direkt beziehungsweise {iber einen
abgezweigten Kreislauf verbindbar sind, gekenn-
zeichnet dadurch, daB die Vorrichtung ein zylinderfor-
miges Gehduse fiir besagtes Regelventil (15) und
besagten Olfilter (16), die axial ausgelegt sind, auf-
weist, wobei das besagte Gehause thermisch in Kon-
takt steht mit und angebracht ist unter der Olkammer
in besagtem Gehduse (10) des Luftkompressors.

2. Eine Vorrichtung wie unter Patentanspruch 1
beschrieben, gekennzeichnet durch den Umstand,
daR das thermostatische Ventil (15) ein schalenférmi-
ges zylindrisches Hohlgehduse (17) aufweist, dessen
Boden (17a) zum Olffilter (16) hin ausgerichtet ist,
wobei das besagte Ventilgehduse (17) nah beim
Boden einen ersten Satz (20) von OlauslaRsffnungen
aufweist, die {iber direkte Kanile (21) mit dem Offilter
(16) verbunden sind, wobei das besagte Ventilge-
hduse (17) bei seinem anderen offenen Ende auf
Hahe eines zweiten Olauslasses (26) endet, der mit
einem abgezweigten Kihlkreislauf (28) verbunden
ist, sowie durch den Umstand, daft das thermostati-
sche Ventil (15) einen hohlen VerschluRzylinder (29)
aufweist, der einen axialen Durchiaf zwischen einem
OleinlaR (18) in das Gehause (17) des Ventils (15)
und der AuslaBéffnung (26) an einem Ende des Ven-
tilgehduses (17) schafft, und ein axial verlangerbares
und einziehbares thermostatisches Regelelement
(33), das funktionell mit dem Verschlufzylinder (29)
und einem Verbindungsstiick (31) verbunden ist, das
befestigt istan oder ein Teil ist mit dem Gehéuse (14)
des Ventils (15).

3. Eine Vorrichtung wie unter Patentanspruch 2
beschrieben, gekennzeichnet durch den Umstand,
daR das besagte thermostatische Element (33) einen
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temperaturempfindlichen Kolben aufweist, der im
VerschluBzylinder (29) angebracht ist, und eine Gleit-
stange, die funktionell mit dem Endverschlufideckel
(31) des Gehauses (14) des thermostatischen Ventils
(15) verbunden ist.

4. Eine Vorrichtung wie unter Patentanspruch 3
beschrieben, gekennzeichnet durch den Umstand,
daf das thermostatische Ventil (15) durch daR Ende
des Gehduses (14) eingezogen werden kann, wel-
ches mit dem obengenannten Endverschiuf} (31) ver-
schlossen wird.

5. Eine Vorrichtung wie unter Patentanspruch 1
beschrieben, gekennzeichnet durch den Umstand,
daR der besagte erste Satz von OlauslaRéffnungen
{20) im Ventilgehduse (17) liber longitudinale Fiihrun-
gen (21) an der AuRenoberflache des Ventilgehduses
(17) mit dem Filterraum (22) kommuniziert

6. Eine Vorrichtung wie unter Patentanspruch 1
beschrieben, gekennzeichnet durch den Umstand,
daR die Olfilterpatrone (24) direkt von einem Ver-
schluRdeckel (39) des Raums (22) getragen wird, in
dem der Filter (16) untergebracht ist.

7. Eine Vorrichtung wie unter Patentanspruch 1
beschrieben, gekennzeichnet durch den Umstand,
daR sie ein einziges Gehduse (14) aufweist, das
sowohl| das thermostatische Ventil (15) als auch den
Olfilter (16) enthalt, wobei das besagte Geh&use (14)
ein Teil mit dem Kompressorgehause (10) ist und auf
Héhe des Bodens der Olkammer (11) desselben liegt.

Revendications

1. Dispositif destiné au refroidissement et & la cir-
culation de I'huile entre une boite a huile (11) et une
chambre fixe (13) dans le corps (10) d’'un compres-
seur & air de type rotatif, le dispositif comprenant une
soupape de contrdle (15) actionnée thermiquement et
un filtre & huile (16), conformément & un trajet de cir-
culation d’huile entre la boite & huile (11) et la cham-
bre fixe (13) du compresseur & air, ladite soupape de
contrble (15) et ledit filire & huile (16) étant disposés
et raccordables axialement en voie directe sur ledit
trajet et, respectivement, par un circuit de dérivation,
le dispositif étant caractérisé en ce qu'il comprend un
carter cylindrique pour ladite soupape de contréie 2
disposition axiale (15) etle filtre & huile (16), ce carter
se trouvant thermiquement en contact avec ces élé-
ments et positionné sous la boite & huile dans ledit
corps (10) du compresseur & air.

2. Dispositif selon la revendication 1, caractérisé
en ce que la soupape thermostatique (15) comprend
un corps cylindrique creux (17) en forme de cuvette,
dont le fond (17a) fait face au filtre & huile(16), ce
corps de soupape (17) présentant, prés de sa base,
une série (20) de premiers orifices de sortie d’huile,
reliés aufiltre & huile (16) par des canaux directs (21),
ledit corps de soupape (17) se trouvant par son autre
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extrémité ouverte en correspondance avec une
seconde sortie d’huile (26) reliée a un circuit de refroi-
dissement (28) en dérivation et caractérisé en ce que

la soupape thermostatique (15) comprend : un cylin-

dre de fermeture creux (29) qui délimite un passage 5
axial entre un orifice d’admission d’huile (18) dans le
corps (17) de la soupape(15) et 'orifice de sortie (26)

4 une extrémité du corps de soupape (17); ainsi
qu’un élément de contréle thermostatique (33) exten-

sible et rétractable axialement, qui opére en liaison 10
entre le cylindre de fermeture (29) et une piéce derac-
cordement (31) fixée sur le carter (14) de la soupape

(15) en faisant partie intégrante de ce dernier.

3. Dispositif selon la revendication 2, caractérisé
en ce que ledit éiément thermostatique (33) comporte 15
une ampoule sensible & la température, disposée &
I'intérieur du cylindre de fermeture (29) et une tige
coulissante qui, en opération, estreliée & la piece (31)
assurant la fermeture du carter (14) pour la soupape
thermostatique (15). 20

4. Dispositif selon la revendication 3, caractérisé
en ce que |la soupape thermostatique (15) peut étre
extraite par 'extrémité du carter (14) fermé par ladite
pigce (31) jouant Ie réle de capot.

5. Dispositif selon la revendication 2, caractérisé 25
en ce que ladite premiére série d'orifices de sortie
d’huile (20) dans le corps de soupape (17) communi-
que avec I'espace libre (22) dudit filtre & huile grace
a des canalisations longitudinales (21) sur la surface
externe du corps de soupape (17). 30

6. Dispositif selon la revendication 1, caractéri-
séen ce que la cartouche de filtre & huile (23) est por-
tée directement par un capuchon de fermeture (29) de
I'espace libre (22) logé dans le filtre (16).

7. Dispositif selon la revendication 1, caractérisé 35
en ce qu'it comprend un carter unique (14) contenant
a la fois la soupape thermostatique (15) et le filtre &
huile (16), ledit carter (14) étant d'une seule piéce
avec le corps du compresseur (10) et en correspon-
dance avec le fond de la boite & huile (11) de ce der- 40
nier.
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