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Description

[0001] The present invention relates to an apparatus
and method for changing engine coolant, such as LLC
(long-life coolant) in an engine coolant passage includ-
ing a radiator.

[0002] Generally, to change an engine coolant, the ra-
diator drain cock is opened, and the coolant is dis-
charged, but since the radiator drain cock is located in
a lower position of the engine space, it is extremely hard
to handle the drain cock, and complicated operations
such as jack-up of the vehicle are required.

[0003] A conventional constitution of such coolant
changing apparatus is disclosed, for example, in the
Japanese Laid-open Utility Model No. 4-66323.

[0004] That is, it relates to a radiator washing tank
comprising a tank main body for accommodating a
specified volume of liquid, a liquid feed port provided at
the upper end of the tank main body, an opening valve
in the lower part, a fitting cap detachably fitted to the
filler port on the radiator upper tank provided at the lower
end, and an air vent pipe open near the opening valve
at the lower end and open above the tank main body at
the upper end.

[0005] In this radiator washing tank, after discharging
the liquid in the radiator by opening the drain cock of the
drain port located below the lower tank of the radiator
or at the side of the lower tank, the drain cock is closed,
the filler cap of the filler port provided in the radiator up-
per tank is removed, the fitting cap at the lower end of
the tank main body is fitted to the filler port opened by
removing the filler cap by one-touch operation, the
opening valve is opened, the liquid is fed through the
feed port of a relatively wide opening area at the upper
end of the tank main body. Then the liquid in the tank
main body flows down by gravity, while the air in the ra-
diator is released to the atmosphere through the upper
opening of the tank main body through the air vent valve,
and therefore the liquid in the tank flows smoothly into
the radiator while releasing air, thereby washing the ra-
diator and changing oil easily, and hence the job effi-
ciency of washing and liquid change is enhanced, and
the liquid feeding performance is notably improved.
However, the following problems existed.

[0006] Depending on the flow-down by gravity, the
conventional apparatus took about 10 to 20 minutes to
change oil, and the oil change efficiency was poor. In
addition, it needed opening and closing of the radiator
drain cock, and the same problems as mentioned above
were not solved.

[0007] US-A-5,306,430 describes a method and ap-
paratus for forcing coolant liquid from a radiator associ-
ated with an internal combustion engine, receiving and
treating the coolant liquid and returning the treated cool-
ant to the radiator. The apparatus includes a holding
tank for receiving the coolant. The apparatus is connect-
ed to the radiator, pressure changes are applied to the
holding tank so as to cause treated coolant to pass from
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the tank to the radiator, and the apparatus is then dis-
connected from the radiator. Also described is a method
and apparatus for sucking hot pressurized gas from a
radiator in the cooling system so that the cap of the ra-
diator can then be safely removed. Associated coolant
liquid in the neck of the radiator would also be removed.
Once the fluid pressure has been removed, coolant can
then be safely removed from the radiator.

[0008] It is an object of the present invention to pro-
vide a method and apparatus for changing coolant
which enables the change to be carried out quicker and
more efficiently than with known methods and appara-
tus.

[0009] According to one aspect of the present inven-
tion there is provided a method for changing engine
coolantin aradiator of an engine coolant system, includ-
ing the steps of:

(a) connecting coolant storing means to an upper
opening of said radiator;

(b) driving the engine associated with said engine
coolant system whilst applying a negative pressure
to said coolant storing means so as to lower the boil-
ing point of the coolant in the radiator and to over-
heatthe coolantto alow temperature, thereby caus-
ing the coolant to boil and to be discharged as waste
coolant from said radiator into said coolant storing
means;

(c) isolating said engine coolant system so as to
maintain a negative pressure in said radiator after
the coolant has been removed;

(d) reconnecting said radiator to a supply of fresh
coolant contained in said coolant storing means;
(e) applying a positive pressure to said coolant stor-
age means so that said fresh coolant passes from
said coolant storing means into said radiator; and
(f) disconnecting said coolant storing means from
said radiator.

[0010] According to another aspect of the present in-
vention there is provided apparatus for changing engine
coolant in a radiator of an engine coolant system com-
prising:

means for storing coolant including a liquid port and
an air port ;

means for connecting the liquid port to an upper
opening of the radiator; and

means for providing changes of pressure to the en-
gine coolant system so as to cause coolant to pass
from said radiator to said coolant storing means and
from said coolant storing means to said radiator;

characterized in that said pressure changing
means comprises an air compressor connected to an
air ejector for receiving air from said air compressor, said
air ejector having an outlet port through which said air
is ejected and being connected to said air port of said
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coolant storing means so as to subject the air port to a
primary flow of air from said air compressor as the air
passes through said air ejector, thereby sucking a sec-
ondary airflow from said air port and creating a negative
pressure in said coolant storing means; and a baffle
member adapted to be positioned in said air ejector so
as to close at least partially the ejector outlet port to cre-
ate a backflow into said air port of part of the airflow
ejecting from the outlet port and thereby create a posi-
tive pressure in said coolant storing means.

[0011] The invention thus provides an engine coolant
changing apparatus which is capable of discharging the
coolant and bubbles therein in an extremely short time
by setting the engine coolant passage in a negative
pressure and overheating the coolant to low tempera-
ture by heat by driving the engine to keep an overheat
state artificially, and feeding a fresh liquid quickly in an
extremely short time by pressure difference by feeding
the fresh liquid keptin a positive pressure into the engine
coolant passage kept in a negative pressure, without
having to manipulate the radiator drain cock or jack up
the vehicle.

[0012] The engine coolant changing apparatus is also
capable of discharging the coolant, feeding fresh liquid,
and releasing and recovering the discharged coolant in-
to recovery means smoothly by single means for storing
the coolant, thereby simplifying the apparatus by install-
ing specific path changeover means communicating be-
tween the liquid inlet and outlet of the coolant storing
means and detaching means to be attached or detached
to or from the filler port of a radiator.

[0013] The engine coolant changing apparatus is ca-
pable of simplifying the apparatus, avoiding combined
use of vacuum suction means such as vacuum pump
and air compressing means, by constituting pressure
action means as positive and negative pressure gener-
ating source by using single means for compressing air,
by constituting the pressure action means with air pres-
sure means such as air compressor and pressure
changing means such as the air ejector.

[0014] The engine coolant changing apparatus may
also enhance the negative pressure suction effect of the
coolant, by installing a member for directly sucking the
coolant from the upper end opening of a water tube
opened in a radiator tank.

[0015] Other objects and features of the invention will
be better appreciated and understood from the following
detailed description of embodiments taken in conjunc-
tion with the accompanying drawings.

[0016] The invention will now be described in more
detail by way of examples with reference to the accom-
panying drawings, in which:-

Fig. 1 is a block diagram showing a first embodi-
ment of an engine coolant changing apparatus of
the invention;

Fig. 2 is a perspective view of the engine coolant
changing apparatus in Fig. 1;
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Fig. 3 is an explanatory diagram of negative pres-
sure action by an air ejector;

Fig. 4 is an explanatory diagram of positive pres-
sure action by an air ejector;

Fig. 5 is an explanatory diagram of coolant dis-
charge;

Fig. 6 is an explanatory diagram of fresh liquid feed;
Fig. 7 is an explanatory diagram of coolant dis-
charge in an apparatus having a thermostat valve
of inlet control type;

Fig. 8 is an explanatory diagram of coolant dis-
charge in a second embodiment of an engine cool-
ant changing apparatus of the invention;

Fig. 9 is an explanatory diagram of coolant recovery
in the second embodiment;

Fig. 10is an explanatory diagram of fresh liquid feed
in the second embodiment;

Fig. 11 is an explanatory diagram of coolant dis-
charge in a third embodiment of an engine coolant
changing apparatus of the invention;

Fig. 12is an explanatory diagram of fresh liquid feed
in the third embodiment;

Fig. 13 is an explanatory diagram of coolant dis-
charge in a fourth embodiment of an engine coolant
changing apparatus of the invention;

Fig. 14 is an explanatory diagram of fresh liquid feed
in the fourth embodiment;

Fig. 15 is an explanatory diagram showing a direct
suction member;

Fig. 16 is a magnified sectional view of essential
parts of Fig. 15;

Fig. 17 is an explanatory diagram showing a flexible
suction member;

Fig. 18 is an explanatory diagram showing liquid
suction means from a lower tank; and

Fig. 19 is an explanatory diagram showing liquid
suction means from a reserve tank.

(First embodiment)

[0017] The drawings show an engine coolant chang-
ing apparatus, and referring first to Fig. 1, the constitu-
tion of an engine coolant system 1 is described; that is,
aradiator 6 is provided as cooling means by comprising
an upper tank 3 having a filler port 2 at the upper end,
a radiator core 4, and a lower tank 5. The lower tank 5
of the radiator 6, and various water jackets 7 at the en-
gine side are communicated and connected through
outlet lines 8 such as outlet hoses, the water jackets 7
and the upper tank 3 of the radiator 6 are communicated
and connected through inlet lines 9 such as inlet hoses,
and the water jackets 7 and air-conditioning heater core
12 are communicated and connected through commu-
nicating paths 10, 11, thereby constituting the engine
coolant system 1.

[0018] In the engine of engine coolant outlet control
type, a thermostat valve 13 is disposed in the inlet line
9. In Fig. 1, moreover, reference numeral 14 denotes an
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oil pan, and 15 is a cylinder head cover. The water jacket
7 is actually constituted in a complicated form in relation
tothe cylinder block and cylinder head, but itis simplified
in Fig. 1.

[0019] An engine coolant changing apparatus for
changing the coolant (cooling water, LLC, etc.) in the
engine coolant system 1 is constituted as shown in Figs.
1 and 2.

[0020] That is, this engine coolant changing appara-
tus comprises a transparent or translucent tank 18 as
coolant storing means having a pressure action port 16
in the upper part and a liquid inlet and outlet 17 in the
lower part;

a rubber plug 19 forming the outline in a taper cone
shape, having a passage inside as detaching
means for attaching or detaching to or from the filler
port 2 air-tightly and liquid-tightly, after removing the
filler cap of the filler port 2 of the radiator;

a flexible hose 20 as communicating means be-
tween the liquid inlet and outlet 17 of the tank 18
and the rubber plug 19; and

pressure action means 21 for applying a negative
pressure to the pressure action port 16 to overheat
the coolant to a low temperature by driving the en-
gine when discharging the coolant from the engine
coolant system 1, and applying a positive pressure
(including an atmospheric pressure) to the pressure
action port 16 when feeding fresh liquid.

[0021] Near the rubber plug 19, herein, a cock 22 is
disposed as opening and closing means for holding the
negative pressure, and between this cock 22 and rubber
plug 19, a negative pressure meter 23 is provided as fail
detecting means for detecting leak of the engine coolant
system 1 between the cock 22 and rubber plug 19.
[0022] The upper end opening of the tank 18 is de-
tachably closed air-tightly by a lid member 25 having a
handle 24, and a pressure meter 26 for both positive
pressure and negative pressure for detecting the tank
internal pressure, and a pressure valve 27 as safety
means for closing the valve when the tank internal pres-
sure exceeds a specific high pressure are provided in
the upper part of the tank 18.

[0023] The tank 18 is mounted, as shown in Fig. 2, on
a portable carriage 29 having wheels 28, 28 at least at
one side. The carriage 29 has an upright stand 30, and
a holding ring 31 for holding the lower part of the tank
18 is provided in the lower region of the stand 30, while
a mounting plate 32 for mounting an air ejector 36 de-
scribed later and a handle member 33 serving also as
stopping member of the hose 20 are provided in the up-
per part.

[0024] Referring next to Figs. 1, 3 and 4, a specific
constitution of the pressure action means 21 is de-
scribed below.

[0025] This pressure action means 21 comprises an
air compressor 34 as air compressing means, and an
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air ejector 36 as pressure changeover means for apply-
ing a drive flow from the air compressor as a primary
flow a and a negative pressure as a secondary flow b to
the pressure action port 16, and applying a positive
pressure to the pressure action port 16 when a resist-
ance is added by a baffle pin 35 as a resistance addition
element to ejection of the drive flow.

[0026] The air ejector 36 comprises an inner pipe 39
having an ejection port 38 at the front end of a nozzle
37, and an outer pipe 42 having a secondary flow form-
ing pipe 40 and a mixed flow outlet 41, and a holding
member 43 of the baffle pin 35 is formed at the position
confronting the mixed flow outlet 41, the secondary flow
forming pipe 40 communicates with the pressure action
port 16 in the tank 18, while a drive flow inlet 39a of the
inner pipe 39 communicates with a compressed air dis-
charge part of the air compressor 34 through an opening
valve 44, a connector 45, and a flexible hose 46. It may
be also constituted to adjust the pressure of the drive
flow by placing a pressure control valve (not shown) be-
tween the opening valve 44 and drive flow inlet 39a.
[0027] In the air ejector, as shown in Fig. 3, when the
baffle pin 35 is not inserted in the holding member 43,
that is, when the mixed flow outlet 41 is fully opened to
the atmosphere, the high speed flow from the air com-
pressor 34 is ejected from the ejection port 38 as the
primary flow a, and the secondary flow b is sucked into
a mixing chamber,'and therefore a negative pressure
acts on the pressure action port 16, and as shown in
Fig. 4, on the other hand, when the baffle pin 35 is in-
serted into the holding member 43 and the mixed flow
outlet 41 is partially closed, part of the ejection flow
ejecting from the ejection port 38 flows back into the
pressure action port 16 from the secondary flow forming
pipe 40 by the resistance of the baffle pin 35, and a pos-
itive pressure ¢ acts on the pressure action port 16. Or,
incidentally, if the mixed flow outlet 41 is fully closed, the
positive pressure c flowing back into the pressure action
port 16 is too strong, and part d is released to the at-
mosphere.

[0028] In thus constituted embodiment, the action is
described below.

[0029] To discharge the coolant such as LLC from the
engine coolant system 1, first as shown in Fig. 5, the
rubber plug 19 is fitted air-tightly to the filler port 2 of the
radiator 6, and the cock 22 and opening valve 44 are
opened, the air ejector 36 is set in the state shown in
Fig. 3, the air compressor 34 is driven to apply a nega-
tive pressure to the pressure action port 16 of the
tank18, and the engine is driven. In the case of the con-
stitution with the thermostat valve 13 of outlet control
type, it is handled below the temperature (82 to 88°C)
for opening the thermostat valve 13. Thatis, itis handled
with the thermostat valve 13 in closed state.

[0030] In thus engine driven state, when a negative
pressure (for example, reduced to 500 mmHg or more)
is applied into the engine coolant system 1 through el-
ements 16, 18, 17, 20, 22, and 19, the boiling point of
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the coolant is lowered, and therefore the coolant in the
engine coolant system 1 is overheated to low tempera-
ture by the engine heat, and boils in a so-called artificial
overheat state, and the coolant is pressurized by the
generated bubbles, and hence by the negative pressure
acting in the tank 18, almost whole coolant in the engine
coolant system 1 and its bubbles can be effectively dis-
charged in an extremely short time into the tank 18 in
the sequence of the elements 19, 22, 20, and 17. More-
over, since the tank 18 is transparent or translucent, de-
gree of contamination of waste liquid B can be known
at a glance.

[0031] The moment the waste liquid B of the coolant
is discharged into the tank 18, the cock 22 is closed, and
the engine coolant system 1 is held in a negative pres-
sure. At this time, if there is any defective point (water
leak point) in the engine coolant system 1, air flows in
from this portion, and hence it can be detected by the
negative pressure meter 23.

[0032] When feeding fresh liquid such as LLC into the
engine coolant system 1, the waste liquid B in the tank
18 shown in Fig. 5 is first released into recovery means
such as waste liquid recovery tank, and fresh liquid B is
stored in the tank 18 as shown in Fig. 6.

[0033] Consequently, setting the air ejector 36 in the
state in Fig. 4, the cock 22 and opening valve 44 are
opened, and when the air compressor 34 is driven to
apply a positive pressure to the pressure action port 16
of the tank 18, the fresh liquid A kept in positive pressure
is supplied into the engine coolant system 1 held in a
negative pressure in the sequence of elements 17, 20,
22, and 19, so that the fresh liquid A can be promptly
supplied in an extremely short time by the pressure dif-
ference.

[0034] Moreover, unlike the prior art, it is not neces-
sary to manipulate the radiator drain cock or the like or
jack up the vehicle, so that the efficiency of the engine
coolant changing job can be notably enhanced.

[0035] In addition, since the pressure action means is
composed of air compressing means (see air compres-
sor 34), pressure changeover means (see air ejector
36), and element (see baffle pin 35) for applying resist-
ance to the drive flow ejection portion of the pressure
changeover means, when the drive flow ejection portion
is released, the high pressure drive flow from the air
compressing means is applied as primary flow a, and
secondary flow b or negative pressure is applied to the
pressure action port 16, and by adding a resistance to
the drive flow ejection portion of the pressure changeo-
ver means, the primary flow a passing through the drive
flow ejection portion flows back into the pressure action
port 16, so that a positive pressure is applied to the pres-
sure action port 16.

[0036] As a result, the pressure action means as the
pressure generating source of positive pressure and
negative pressure can be constituted by using only one
means for compressing air such as air compressor 34,
and therefore combined use of vacuum suction means
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(vacuum pump, etc.) and air compressing means is
avoided, thereby simplifying the apparatus.

[0037] Incidentally, in the engine coolant system 1
having a thermostat valve 47 of inlet control type in the
outletline 8 as shown in Fig. 7, the inlet line 9 is stopped
by a stopping member 48 such as band and clip when
discharging the waste liquid B, and flow of coolant is
arrested, and negative pressure suction of the coolant
is executed at a temperature (82 to 88°C) for opening
the thermostat valve 47.

[0038] In such constitution, the other points are same
as in the foregoing embodiment in both action and ef-
fect, and therefore same reference numerals are given
to the corresponding parts in Fig. 7 and detailed descrip-
tions are omitted.

(Second embodiment)

[0039] Fig. 8toFig. 10 relate to a second embodiment
of an engine coolant changing apparatus, in which a
three-way valve 50 is provided as passage changeover
means in an intermediate point of a flexible hose 20 as
communicating means for communicating between the
liquid inlet and outlet 17 of the tank 18 and rubber plug
19, and the liquid inlet and outlet 17 and rubber plug 19
are communicated when discharging the coolant and
when feeding fresh liquid, and the liquid inlet and outlet
17 and a recovery hose 52 as recovery passage are
communicated when recovering the discharged coolant
into a recovery tank 51 as recovery means.

[0040] In such constitution, when the rubber plug 19
and liquid inlet and outlet 17 are communicated by the
three-way valve 50 as the passage changeover means
as shown in Fig. 8, a negative pressure is applied to the
pressure action port 16, and the waste liquid can be dis-
charged into the tank 18 through the elements 19, 22,
20, 50, and 17, or when the liquid inlet and outlet 17 and
the recovery hose 42 as recovery passage are commu-
nicated by the three-way valve 50 as shown in Fig. 9, a
positive pressure is applied to the pressure action port
16 and the waste liquid B once discharged into the tank
18 is released and recovered in the recovery tank 51
through the elements 17, 50, 52.

[0041] Moreover, after storing fresh liquid A into the
once empty tank 18 from the liquid inlet and outlet 17
side or opened lid member 25 side, when the liquid inlet
and outlet 17 and rubber plug 19 are communicated by
the three-way valve 50 as shown in Fig. 10, a positive
pressure is applied to the pressure action port 16, and
fresh liquid A can be promptly supplied into the engine
coolant system 1 through the elements 17, 50, 20, 22,
and 19.

[0042] In this way, using the single tank 18 and the
single three-way valve 50, discharge of waste liquid B,
feed of fresh liquid A, and release and recovery of dis-
charged waste liquid B into recovery tank 51 can be
done smoothly, so that the apparatus may be simplified.
[0043] In particular, when LLC is used as coolant, Pb
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(lead) and ethylene glycol are contained in the waste
liquid B, and by securely recovering the Pb and ethylene
glycol, the environments can be protected.

[0044] In the second embodiment, the other points
are similar to the first embodiment in action and effect,
and same reference numbers as in the previous draw-
ings are given to the corresponding parts in Fig. 8 to Fig.
10, and their detailed description is omitted.

(Third embodiment)

[0045] Fig. 11 and Fig. 12 show a third embodiment
of an engine coolant changing apparatus, in which sep-
arate tanks 53, 54 are provided, instead of the single
tank 18 used for storing both waste liquid B and fresh
liquid A in the foregoing embodiments.

[0046] Thatis, the waste liquid tank 53 as waste liquid
storing means having a negative pressure action port
55in the upper part and a liquid inlet 56 in the lower part;
and

the fresh liquid tank 54 as fresh liquid storing means
having a positive pressure action port 57 in the up-
per part and a liquid outlet 58 in the lower part are
disposed separately; and

a three-way valve 59 is provided as air passage
changeover means among the secondary flow
forming pipe 40 of the air ejector 36, negative pres-
sure action port 55, and positive pressure action
port 57, so that a negative action may act on the
negative pressure action port 55 when discharging
waste liquid B by the pressure action means 21, and
that a positive pressure may act on the positive
pressure action port 57 when feeding fresh liquid A.

[0047] Another three-way valve 60 is provided as lig-
uid passage changeover means to communicate the
rubber plug 19 and liquid inlet 56 when discharging the
coolant, or to communicate the liquid outlet 58 and rub-
ber plug 19 when feeding fresh liquid A. In Figs. 11 and
12, the same parts as in the preceding drawings are
identified with same reference numerals.

[0048] The operation of thus constituted third embod-
iment is explained below by referring to Figs. 11 and 12.
[0049] To discharge the coolant such as LLC in the
engine coolant system 1, first, as shown in Fig. 11, the
rubber plug 19 is fitted air-tightly to the filler port 2 of the
radiator 6, the cock 22 and opening valve 44 are
opened, and the air ejector 36 is set in the state same
as in Fig. 3, while the secondary flow forming pipe 40 of
the air ejector 36 and negative pressure action port 55
are communicated by the three-way valve 59 at the air
side, the rubber plug 19 and the liquid inlet 56 of the
waste liquid tank 53 are communicated by the three-way
valve 60 at the liquid side, and the air compressor 34 is
driven to drive the engine in the state of action of neg-
ative pressure on the negative pressure action port 55
of the waste liquid tank 53.
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[0050] In thus engine driven state, when a negative
pressure acts in the engine coolant system 1 through
the elements 55, 53, 56, 60, 20, 22, and 19, the boiling
point of the coolant is lowered, and therefore the coolant
in the engine coolant system 1 is overheated to low tem-
perature by the engine heat to boil in an artificial over-
heat state, and the coolant is pressurized by the gener-
ated bubbles, and hence by the negative pressure act-
ing in the waste liquid tank 53, almost all coolant and
bubbles in the engine coolant system 1 can be dis-
charged in an extremely short time into the waste liquid
tank 53 through the elements 19, 22, 20, 60, and 56.
[0051] To feed fresh liquid A in the fresh liquid tank 54
into the engine coolant system 1, on the other hand, the
air ejector 36 is set in the state in Fig. 4, the secondary
flow forming pipe 40 of the air ejector 36 and the positive
pressure action port 57 are communicated by the three-
way valve 59 at the air side, the liquid outlet 58 and the
rubber plug 19 are communicated by the three-way
valve 60 at the liquid side, and the air compressor 34 is
driven to apply a positive pressure to the positive pres-
sure action port 57 of the fresh liquid tank 54, so that
the fresh liquid A held in a positive pressure is fed into
the engine coolant system 1 held in a negative pressure
sequentially through the elements 58, 60, 20, 22, and
19, thereby feeding the fresh liquid A promptly in an ex-
tremely short time by the pressure difference.

[0052] Whatis more, unlike the prior art, it is not nec-
essary to manipulate the radiator drain cock or jack up
the vehicle, and the efficiency of the engine coolant
changing job can be enhanced greatly.

[0053] In addition, since the coolant storage tanks are
separate for waste liquid B and fresh liquid A, the engine
coolant changing job can be done in a much shorter
time. Other points of the third embodiment are similar to
the foregoing embodiments in action and effect, and the
corresponding parts in Figs. 11 and 12 are identified with
the same reference numerals in the preceding draw-
ings, and their detailed description is omitted.

(Fourth embodiment)

[0054] Figs. 13 and 14 show a fourth embodiment of
an engine coolant changing apparatus, in which a pres-
sure meter 26 and a pressure valve 27 are provided only
at the waste liquid tank 53 side, although the pressure
meter 26 and pressure valve 27 are provided in both
waste liquid tank 53 and fresh liquid tank 54 in the third
embodiment.

[0055] That is, an opening valve 62 is provided in a
communicating path 61 for communicating the second-
ary flow forming pipe 40 of the air ejector 36 and the
negative pressure action port 55, and communicating
the intersection of the two 40, 55 and the positive pres-
sure action port 57.

[0056] Therefore, when discharging the waste liquid
B, as shown in Fig. 13, the opening valve 62 is turned
off, that is, closed to apply a negative pressure to the
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negative pressure action port 55, and the coolant in the
engine coolant system 1 is discharged into the waste
liquid tank 53, and when feeding fresh liquid A, as shown
in Fig. 14, the opening valve 62 is turned on, that is,
opened to apply a positive pressure to the positive pres-
sure action port 57, and the fresh liquid A in the fresh
liquid tank 54 is supplied into the engine coolant system
1 by making use of the pressure difference.

[0057] Atthistime, a positive pressure also acts in the
waste liquid tank 53, but since the liquid outlet 56 side
is closed by the three-way valve 60, the waste liquid B
in the waste liquid tank 53 will not flow out into the engine
coolant system 1.

[0058] Moreover, the pressure acting in the both tanks
53, 54 can be detected by the single pressure meter 26,
and when the internal pressure in the tanks 53, 54 be-
comes higher than a specific high pressure, the single
pressure valve 27 opens to protect the both tanks 53, 54.
[0059] In other points, the action and effect are same
as in the foregoing embodiments, and the same parts
in Figs. 13 and 14 as in the preceding drawings are iden-
tified with same reference numerals, and their detailed
description is omitted.

[0060] Figs. 15 and 16 show a direct suction member
64 opened in the upper tank 3 of the radiator 6 when
discharging the coolant for sucking the coolant directly
from the upper end opening of a water tube 63. The ra-
diator core 4 is composed of a corrugated fin 65 and
water tube 63, and the upper end of the water tube 63
projects slightly upward from an upper plate 66, and
therefore the direct suction member 64 is communicat-
ed with the hose 20 or rubber plug 19, and the coolant
is directly sucked from the upper end opening of the wa-
ter tube 63.

[0061] In this embodiment, the direct suction member
64 comprises, as shown in Fig. 16, a hose 66, a linkage
member 67, and a rubber or sponge abutting member
69 having an opening 68, and at the time of negative
pressure suction, since the coolant is directly sucked
from the opening 68 of the abutting member 69 abutting
against the upper end opening of the water tube 63, the
discharging effect of coolant by negative pressure may
be enhanced as compared with the constitution of neg-
ative pressure suction of the coolant from the filler port
2 by the rubber plug 19.

[0062] In Fig. 15, meanwhile, the rubber plug 19 and
direct suction port 64 are used together, but the rubber
plug 19 may be omitted. Moreover, in Figs. 15 and 16,
reference numeral 70 denotes a radiator side bracket,
and 71 is a lower plate.

[0063] Fig. 17 shows a flexible suction member 72 for
sucking the coolant between the water tube 63 project-
ing into the upper tank 3 of the radiator and the upper
plate 66 when discharging the coolant, and a plurality of
flexible suction members 72 composed of flexible mem-
ber such as rubber hose are communicated and linked
to the rubber plug 19, and plural suction holes 73 are
pierced in the suction members 72.
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[0064] The flexible suction members 72 are inserted
into the upper tank 3 from the filler port 2, and the flexible
suction members 72 are laid along on the upper plate
66, and the filler port 2 is shut air-tightly with the rubber
plug 19 to apply a negative pressure suction force, while
the coolant can be sucked from between the water tube
63 and upper plate 66, so that it is effective to prevent
the coolant securely from staying between them (that is,
between the upper end opening of the water tube 63
and the top surface of the upper plate 66).

[0065] Fig. 18 shows suction means for sucking the
coolant directly from the lower tank 5 of the radiator 6,
in which a tube 74 of a relatively small aperture is com-
municated and connected to the rubber plug 19, and
when this tube 74 is positioned in the lower tank 5
through the water tube 63, the coolant can be directly
sucked in from the lower tank 5 at the time of negative
pressure suction.

[0066] Fig. 19 shows suction means for sucking the
coolant in a reserve tank 76 linked through a water sub-
tank hose 75 from immediately beneath the filler port 2
of the radiator 6, and a tube 77 is connected to the rub-
ber plug 19, and after dismounting the reserve tank cap
78, when the tube 77 is inserted into the reserve tank
76 from an upper end opening 79, the coolant in the re-
serve tank 76 is sucked in negative pressure.

[0067] In the correspondence between the constitu-
tion of the invention and this embodiment;

the coolant storing means of the invention corre-
sponds to the tank 18 in the embodiment; and
thereafter similarly;

the detaching means, to the rubber plug 19;

the communicating means, to the hose 20;

the pressure action means, to the air compressor
34, air ejector 36, and baffle pin 35;

the recovery means, to the recovery tank 51;

the recovery passage, to the recovery hose 52;
the passage changeover means, to the three-way
valve 50;

the waste liquid storing means, to the waste liquid
tank 50;

the fresh liquid storing means, to the fresh liquid
tank 54;

the passage changeover means, to the three-way
valve 60;

the air compressing means, to the air compressor
34;

the pressure changeover means, to the air ejector
36; and

the element for adding resistance to ejection of
drive flow, to the baffle pin 35.

Claims

1. A method for changing engine coolant in a radiator
(6) of an engine coolant system (1), including the
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steps of:

(a) connecting coolant storing means (18) to an
upper opening (2) of said radiator (6);

(b) driving the engine associated with said en-
gine coolant system (1) whilst applying a neg-
ative pressure to said coolant storing means
(18) so as to lower the boiling point of the cool-
ant in the radiator (6) and to overheat the cool-
ant to a low temperature, thereby causing the
coolant to boil and to be discharged as waste
coolant (B) from said radiator (6) into said cool-
ant storing means (18);

(c) isolating said engine coolant system (1) so
as to maintain a negative pressure in said radi-
ator (6) after the coolant has been removed;
(d) reconnecting said radiator to a supply of
fresh coolant (A) contained in said coolant stor-
ing means (18);

(e) applying a positive pressure to said coolant
storage means so that said fresh coolant (A)
passes from said coolant storing means (18) in-
to said radiator (6); and

(f) disconnecting said coolant storing means
(18) from said radiator (6).

The method of claim 1, including the steps of dis-
charging the waste coolant (B) from said coolant
storing means (18) to a coolant recovery means
(51) and recharging said coolant storing means (18)
with said fresh coolant (A), before reconnecting said
radiator at step (d).

The method of claim 1, wherein said coolant storing
means (18) comprises first means (53) for storing
waste coolant (B) and second means (54) for stor-
ing fresh coolant (A), and the negative pressure is
applied at step (b) to the first storing means (53) so
as to discharge said coolant from said radiator (6)
into said first storing means via a liquid passage
changeover means (60), and the positive pressure
is applied at step (e) to said second storing means
(54) for passing fresh coolant (A) stored therein into
said radiator (6) via said liquid passage changeover
means (60).

The method of claim 1, 2 or 3, wherein the or each
coolant storing means (18;53,54) has a pressure
action port (16;55,57) connected to an air compres-
sor (34) via an air ejector (36), and the negative
pressure is applied at step (b) to the pressure action
port (16;55) of said coolant storing means (18;53)
for receiving said waste coolant (B) by subjecting
said pressure action port (16;55) to a primary airflow
from said air compressor (34) so as to suck a sec-
ondary airflow from said coolant storing means (18;
53) via said pressure action port (16;55), and the
positive pressure is applied at step (e) to the pres-
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sure action port (16;57) of said coolant storing
means (18;54) containing said fresh coolant (A) by
positioning a baffle member (35) so as to close at
least partially an outlet port (41) of said air ejector
(36) so as to create a backflow of part of the airflow
ejecting from the outlet port (41) into said coolant
storing means (18;54) via said pressure action part
(16;57).

The method of any one of claims 1 to 4, wherein
direct suction means (64;72) are inserted into said
radiator (6) via said upper opening (2) so as to apply
additional sucking to said coolant as it is discharged
from said radiator (6).

Apparatus for changing engine coolant in a radiator
(6) of an engine coolant system (1) comprising:

means (18) for storing coolant including a liquid
port (17) and an air port (16);

means (19,20) for connecting the liquid port
(17) to an upper opening (2) of the radiator (6);
and

means (34,36) for providing changes of pres-
sure to the engine coolant system (1) so as to
cause coolant to pass from said radiator (6) to
said coolant storing means (18) and from said
coolant storing means (18) to said radiator (6);

characterized in that said pressure chang-
ing means (34,36) comprises an air compressor
(34) connected to an air ejector (36) for receiving
air from said air compressor (34), said air ejector
(36) having an outlet port (41) through which said
air is ejected and being connected to said air port
(16) of said coolant storing means (18) so as to sub-
ject the air port (16) to a primary flow of air from said
air compressor (34) as the air passes through said
air ejector (36), thereby sucking a secondary airflow
from said air port (16) and creating a negative pres-
sure in said coolant storing means (18); and a baffle
member (35) adapted to be positioned in said air
ejector (36) so as to close at least partially the ejec-
tor outlet port (41) to create a backflow into said air
port (16) of part of the airflow ejecting from the outlet
port (41) and thereby create a positive pressure in
said coolant storing means (18).

The apparatus of claim 6, wherein means (19,20)
for connecting the liquid port (17) of said coolant
storing means (18) to the radiator (6) includes pas-
sage changeover means (50) for allowing coolant
to flow from the liquid port (17) to the radiator (6) or
from the radiator (6) to the liquid port (17), or for
discharging waste coolant (B) from said coolant
storing means (18) to a coolant recovery means
(51).
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The apparatus of claim 6, wherein said coolant stor-
ing means (18) comprises first means (53) for stor-
ing waste coolant (B) including a liquid port (56) and
an air port (55) and second means (54) for storing
fresh coolant (A) including a liquid port (58) and an
air port (57), said apparatus including a liquid pas-
sage changeover means (60) connected to the lig-
uid ports (56,58) of the first and second storing
means (53,54) and for connection to the radiator (6)
whereby, when the pressure changing means
(34,36) applies a negative pressure to the air port
(55) of the first storing means (53), said coolant is
discharged from said radiator (6) into said first stor-
ing means (53) via said liquid passage changeover
means (60) and, when the pressure changing
means (34,36) applies a positive pressure to the air
port (57) of the second storing means (54), fresh
coolant (A) stored therein is passed into said radi-
ator (6) via said liquid passage changeover means
(60).

Patentanspriiche

Verfahren zum Wechseln von Motorkuhlflissigkeit
in einem Kuhler (6) eines Motorkihlflissigkeitssy-
stems (1), das die folgenden Schritte beinhaltet:

(a) Verbinden einer Kiihlflissigkeitsspeicher-
vorrichtung (18) mit einer oberen Offnung (2)
des besagten Kihlers (6);

(b) Betreiben des mit besagtem Motorkuhlflis-
sigkeitssystem (1) verbundenen Motors, wobei
ein negativer Druck auf besagte Kihlflissig-
keitsspeichervorrichtung (18) aufgebracht
wird, um den Siedepunkt der Kiihiflissigkeit im
Kihler (6) zu verringern und um die Kihlflis-
sigkeit auf eine niedrige Temperatur zu tberhit-
zen, wodurch die Kihlflissigkeit zum Sieden
gebracht und als Brauchkuhlflissigkeit (B) aus
besagtem Kiihler (6) in besagte Kuihlflissig-
keitsspeichervorrichtung (18) abgelassen wird;
(c) Abtrennen des besagten Motorkuihlfliissig-
keitssystems (1), um somit den negativen
Druck in besagtem Kiihler (6) aufrechtzuerhal-
ten, nachdem die Kiihlflissigkeit entfernt wor-
den ist;

(d) erneute Verbindung des besagten Kiihlers
zu einer Zufiihrung mit frischer Kihlflissigkeit
(A), die in besagter Kuhlflissigkeitsspeicher-
vorrichtung (18) enthalten ist;

(e) Aufbringung eines positiven Drucks auf be-
sagte Kuhlflissigkeitsspeichervorrichtung, so
dass besagte frische Kihlflissigkeit (A) von be-
sagter Kuhlflissigkeitsspeichervorrichtung
(18) in besagten Kihler (6) stromt, und

(f) Abtrennen der besagten Kuihliflissigkeits-
speichervorrichtung (18) von besagtem Kuhler
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(6).

Verfahren gemafR Anspruch 1, das die Schritte des
Ablassens der Brauchkihlflissigkeit (B) aus be-
sagter Kuhlflissigkeitsspeichervorrichtung (18) zu
einer Kuhlflissigkeitsriickgewinnungsvorrichtung
(51) und des erneuten Beflillens der besagten Kiihl-
flissigkeitsspeichervorrichtung (18) mit besagter
frischer Kuhlflissigkeit (A) beinhaltet, bevor besag-
ter Kihler bei Schritt (d) erneut verbunden wird.

Verfahren gemaf Anspruch 1, wobei besagte Kiihl-
flissigkeitsspeichervorrichtung (18) eine erste Vor-
richtung (53) zum Speichern von Brauchkuhlflis-
sigkeit (B) and eine zweite Vorrichtung (54) zum
Speichern von frischer Kuhlflissigkeit (A) umfasst,
und der negative Druck wird bei Schritt (b) auf die
erste Speichervorrichtung (53) aufgebracht, um so-
mit besagte Kihlflissigkeit von besagtem Kihler
(6) in besagte erste Speichervorrichtung tber eine
Flussigkeitsdurchlassumleitungsvorrichtung  (60)
abzulassen, und der positive Druck wird bei Schritt
(e) auf besagte zweite Speichervorrichtung (54)
aufgebracht, um frische Kuhlflissigkeit (A), die dar-
in gespeichert ist, in besagten Kihler (6) Uber be-
sagte Flussigkeitsdurchlassumleitungsvorrichtung
(60) flieBen zu lassen.

Verfahren nach den Anspriichen 1, 2 oder 3, worin
die oder jede KihImittelspeichervorrichtung (18,
53, 54) eine Druckeinwirkungsoffnung (16, 55, 57)
aufweist, die Uber einen Luftejektor (36) mit einem
Luftkompressor (34) verbunden ist, und der negati-
ve Druck wird bei Schritt (b) auf die Druckeinwir-
kungs6ffnung (16, 55) der besagten Kiihimittelspei-
chervorrichtung (18, 53) zur Aufnahme der besag-
ten Brauchkihlfliissigkeit (B) aufgebracht, indem
besagte Druckeinwirkungsoffnung (16, 55) einem
primaren Luftstrom von besagtem Luftkompressor
(34) unterworfen wird, so dass ein sekundarer Luft-
strom von besagter Kihimittelspeichervorrichtung
(18, 53) Uber besagte Druckeinwirkungséffnung
(16, 55) gesogen wird, und der positive Druck wird
bei Schritt (e) auf die Druckeinwirkungséffnung (16,
57) der besagten KihImittelspeichervorrichtung
(18, 54), die die besagte frische Kihlflissigkeit (A)
enthalt, durch Positionieren eines Leit-/Umleitele-
ments (35) aufgebracht, so dass eine Auslassoff-
nung (41) des besagten Luftejektors (36) minde-
stens teilweise geschlossen wird, damit ein Rick-
fluss eines Teils des Luftstroms, der von der Aus-
lassoéffnung (41) ausgestolRen wird, in besagte
KihImittelspeichervorrichtung (18, 54) Giber besag-
te Druckeinwirkungsoéffnung (16, 57) erzeugt wird.

Verfahren nach irgendeinem der Anspriche 1 bis
4, wobei direkte Saugvorrichtungen (64, 72) in be-
sagten Kiihler (6) liber besagte obere Offnung (2)
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eingeflihrt werden, um somit eine zuséatzliche
Saugwirkung auf besagte Kuhlflissigkeit aufzubrin-
gen, wenn diese aus besagtem Kiihler (6) abgelas-
sen wird.

Vorrichtung zum Umschichten von Motorkihlflis-
sigkeit in einem Kuhler (6) eines Motorkuhlflissig-
keitssystems (1), die umfasst:

eine Vorrichtung (18) zur Speicherung von
Kahliflissigkeit, die eine Flussigkeitsoffnung
(17) und eine Luftéffnung (16),

eine Vorrichtung (19, 20) zur Verbindung der
Flissigkeitséffnung (17) mit einer oberen Off-
nung (2) des Kuhlers (6) und

eine Vorrichtung (34, 36) zur Erzeugung von
Druckanderungen in dem Motorkihlfllissig-
keitssystem (1) beinhaltet, so dass Kihlflls-
sigkeit von besagtem Kiihler (6) zur besagten
Kuahlflussigkeitsspeichervorrichtung (18) und
von besagter Kuhlflissigkeitsspeichervorrich-
tung (18) zu besagtem Kihler (6) stromt,

dadurch gekennzeichnet, dass besagte Druckan-
derungsvorrichtung (34, 36) einen Luftkompressor
(34) umfasst, der mit einem Luftejektor (36) zur Auf-
nahme von Luft von besagtem Luftkompressor (34)
verbunden ist, wobei besagter Luftejektor (36) eine
Auslassoéffnung (41 ) aufweist, durch die besagte
Luft ausgestoRen wird, und der mit besagter Luft-
6ffnung (16) der besagten Kuhlflissigkeitsspei-
chervorrichtung (18) verbunden ist, um die Luftoff-
nung (16) einem priméaren Luftstrom von besagtem
Luftkompressor (34) zu unterwerfen, wenn die Luft
durch besagten Luftejektor (36) stromt und dadurch
einen sekundaren Luftstrom von besagter Luftoff-
nung (16) ansaugt und einen negativen Druck in be-
sagter Kuhlflussigkeitsspeichervorrichtung (18) er-
zeugt; und ein angepasstes Leit/Umleitelement
(35), das in besagtem Luftejektor zu positionieren
ist, um die Ejektorauslasséffnung (41 ) mindestens
teilweise zu schlieRen, um einen Rickfluss eines
Teils des Luftstroms in besagte Luftéffnung (16) zu
bewirken, der von der Auslasséffnung (41 ) ausge-
stoflen wird, und um dadurch einen positiven Druck
in besagter Kuhlflissigkeitsspeichervorrichtung
(18) zu erzeugen.

Vorrichtung geman Anspruch 6, wobei die Vorrich-
tung (19, 20) zur Verbindung der Flussigkeitsoff-
nung (17) der besagten Kuhlflissigkeitsspeicher-
vorrichtung (18) mit dem Kuhler (6) eine Durchlas-
sumleitungsvorrichtung (50) beinhaltet, 1 damit die
Kahlflissigkeit von der Flissigkeitsoéffnung (17)
zum Kihler (6) oder vom Kuhler (6) zur Flissig-
keitsoffnung (17) flieRen kann oder zum Ablassen
von Brauchkuhlflissigkeit (B) aus der Kihlflissig-
keitsspeichervorrichtung (18) zu einer Kuhlflissig-
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keitsriickgewinnungsvorrichtung (51).

Vorrichtung gemaR Anspruch 6, wobei besagte
Kihlflissigkeitsspeichervorrichtung (18) eine erste
Vorrichtung (53) zum Speichern von Brauchkiihl-
flissigkeit (B) umfasst und eine Fllssigkeits6ffnung
(56) und eine Luftoéffnung (55) und eine zweite Vor-
richtung (54) zum Speichern von frischer Kihlflis-
sigkeit (A) beinhaltet, die eine Flissigkeitséffnung
(58) und eine Luftoéffnung (57) beinhaltet, wobei be-
sagte Vorrichtung eine Flissigkeitsdurchlassumlei-
tungsvorrichtung (60), die mit den Flissigkeitsoff-
nungen (56, 58) der ersten und der zweiten Spei-
chervorrichtung | / (53,54) verbunden ist und zur
Verbindung mit dem Kihler (6) beinhaltet, wobei -
wenn die Druckanderungsvorrichtung (34, 36) ei-
nen negativen Druck auf die Luftéffnung (55) der
ersten Speichervorrichtung (53) aufbringt - besagte
Kuhlflissigkeit von besagtem Kiihler (6) in die erste
Speichervorrichtung (53) Uber besagte
Flussigkeitsdurchlassumleitungsvorrichtung  (60)
abgelassen wird, und wenn die Druckdnderungs-
vorrichtung (34, 36) einen positiven Druck auf die
Luftéffnung (57) der zweiten Speichervorrichtung
(54) aufbringt, stromt die darin gespeicherte frische
Kuhlflissigkeit (A) Gber besagte Flissigkeitsdurch-
lassumleitungsvorrichtung (60) in besagten Kihler

(6).

Revendications

Procédé destiné a modifier un liquide de refroidis-
sement de moteur dans un radiateur (6) d'un sys-
teme de liquide de refroidissement de moteur (1),
comprenant les étapes consistant a :

(a) relier des moyens de stockage du liquide de
refroidissement (18) a une ouverture extérieure
(2) dudit radiateur (6) ;

(b) entrainer le moteur associé audit systeme
de liquide de refroidissement de moteur (1) tout
en appliquant une pression négative auxdits
moyens de stockage du liquide de refroidisse-
ment (18) de maniére a diminuer le point d'ébul-
lition du liquide de refroidissement dans le ra-
diateur (6) et a surchauffer le liquide de refroi-
dissement a basse température, ce qui améne
le liquide de refroidissement a bouillir et a étre
évacué, comme liquide de refroidissement ré-
siduaire (B), dudit radiateur (6) auxdits moyens
de stockage du liquide de refroidissement (18) ;
(c) isoler ledit systeme de liquide de refroidis-
sement de moteur (1) de fagon a maintenir une
pression négative dans ledit radiateur (6) une
fois que le liquide de refroidissement a été
éliminé ;

(d) raccorder ledit radiateur a une alimentation
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en liquide de refroidissement rafraichi (A) con-
tenu dans lesdits moyens de stockage du liqui-
de de refroidissement (18) ;

(e) appliquer une pression positive auxdits
moyens de stockage du liquide de refroidisse-
ment de telle sorte que ledit liquide de refroidis-
sement rafraichi (A) passe desdits moyens de
stockage du liquide de refroidissement (18) a
l'intérieur dudit radiateur (6) ; et

(f) déconnecter lesdits moyens de stockage du
liquide de refroidissement (18) dudit radiateur

(6).

Procédé selon la revendication 1, comprenant les
étapes consistant a évacuer le liquide de refroidis-
sement résiduaire (B) provenant desdits moyens de
stockage du liquide de refroidissement (18) pour
I'amener a des moyens de récupération du liquide
de refroidissement (51) et réalimenter lesdits
moyens de stockage du liquide de refroidissement
(18) grace audit liquide de refroidissement rafraichi
(A), avantde raccorder ledit radiateur lors de I'étape

(d).

Procédé selon la revendication 1, dans lequel les-
dits moyens de stockage du liquide de refroidisse-
ment (18) comprennent des premiers moyens (53)
destinés a stocker un liquide de refroidissement ré-
siduaire (B) et des seconds moyens (54) destinés
a stocker un liquide de refroidissement rafraichi (A),
et la pression négative est appliquée lors de I'étape
(b) aux premiers moyens de stockage (53) de ma-
niére a évacuer ledit liquide de refroidissement pro-
venant dudit radiateur (6) et I'amener dans lesdits
premiers moyens de stockage par l'intermédiaire de
moyens de passage du liquide (60), et la pression
positive est appliquée lors de I'étape (e) auxdits se-
conds moyens de stockage (54) pour faire passer
du liquide de refroidissement rafraichi (A) stocké a
I'intérieur de ces derniers dans ledit radiateur (6) par
I'intermédiaire desdits moyens de passage du liqui-
de (60).

Procédé selon la revendication 1, 2 ou 3, dans le-
quel les moyens ou chacun des moyens de stocka-
ge du liquide de refroidissement (18 ; 53, 54) pré-
sente(nt) un orifice d'actionnement de pression
(16 ; 55, 57) relié a un compresseur d'air (34) par
l'intermédiaire d'un éjecteur a air (36), et la pression
négative est appliquée lors de I'étape (b) a I'orifice
d'actionnement de pression (16; 55) desdits
moyens de stockage du liquide de refroidissement
(18 ; 53) afin de recevoir ledit liquide de refroidisse-
ment résiduaire (B) en soumettant ledit orifice d'ac-
tionnement de pression a un écoulement d'air pri-
maire provenant dudit compresseur d'air (34) de
maniére a aspirer un écoulement d'air secondaire
provenant desdits moyens de stockage du liquide
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de refroidissement (18 ; 53) par l'intermédiaire dudit
orifice d'actionnement de pression (16 ; 55), et la
pression positive est appliquée lors de I'étape (e) a
I'orifice d'actionnement de pression (16 ; 57) des-
dits moyens de stockage du liquide de refroidisse-
ment (18 ; 54) contenant ledit liquide de refroidisse-
ment rafraichi (A) en positionnant un élément for-
mant chicane (35) de maniére a fermer au moins
partiellement un orifice de sortie (41) dudit éjecteur
a air (36) afin de créer un reflux d'une partie de
I'écoulement d'air s'éjectant de I'orifice de sortie
(41) pour arriver dans lesdits moyens de stockage
du liquide de refroidissement (18 ; 54) en passant
par ledit orifice d'actionnement de pression (16 ;
57).

Procédé selon I'une quelconque des revendications
1 a 4, dans lequel des moyens d'aspiration directe
(64 ; 72) sont insérés dans ledit radiateur (6) en
passant par ladite ouverture supérieure (2) de ma-
niére a appliquer une aspiration supplémentaire
audit liquide de refroidissement lorsque ce dernier
est évacué dudit radiateur (6).

Appareil destiné a modifier un liquide de refroidis-
sement de moteur dans un radiateur (6) d'un sys-
téme de liquide de refroidissement de moteur (1)
comprenant :

des moyens (18) destinés a stocker un liquide
de refroidissement comprenant un orifice pour
liquide (17) et un orifice pour air (16) ;

des moyens (19, 20) destinés a relier 'orifice
pour liquide (17) a une ouverture extérieure (2)
du radiateur (6) ; et

des moyens (34, 36) destinés a fournir des mo-
difications de pression sur le systéme de liquide
de refroidissement de moteur (1) de maniére a
amener le liquide de refroidissement a passer
dudit radiateur (6) auxdits moyens de stockage
du liquide de refroidissement (18) et desdits
moyens de stockage du liquide de refroidisse-
ment (18) audit radiateur (6) ;

caractérisé en ce que lesdits moyens de mo-
dification de pression (34, 36) comprennent un
compresseur d'air (34) relié a un éjecteur a air (36)
afin de recevoir de l'air provenant dudit compres-
seur d'air (34), ledit éjecteur a air (36) présentant
un orifice de sortie (41) a travers lequel ledit air est
éjecté et étant relié audit orifice d'air (16) desdits
moyens de stockage du liquide de refroidissement
(18) de maniére a soumettre l'orifice d'air (16) a un
écoulement d'air primaire provenant dudit compres-
seur d'air (34) alors que l'air traverse ledit éjecteur
a air (36), aspirant ainsi un écoulement d'air secon-
daire provenant dudit orifice d'air (16) et créant une
pression négative dans lesdits moyens de stockage
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du liquide de refroidissement (18) ; et un élément
formant chicane (35) adapté pour étre positionné
dans ledit éjecteur a air (36) de maniére a fermer
au moins partiellement I'orifice de sortie de I'éjec-
teur (41) pour créer un reflux dans ledit orifice d'air
(16) d'une partie de I'écoulement d'air s'éjectant de
I'orifice de sortie (41) et créer de cette maniere une
pression positive dans lesdits moyens de stockage
du liquide de refroidissement (18).

Appareil selon la revendication 6, dans lequel des
moyens (19, 20) destinés a relier 'orifice pour liqui-
de (17) desdits moyens de stockage du liquide de
refroidissement (18) au radiateur (6) comprend des
moyens de passage (50) destinés a permettre au
liquide de refroidissement de s'écouler depuis I'ori-
fice pour liquide (17) jusqu'au radiateur (6) ou du
radiateur (6) jusqu'a l'orifice pour liquide (17), ou
destinés a évacuer le liquide de refroidissement ré-
siduaire (B) provenant desdits moyens de stockage
du liquide de refroidissement (18) pour I'amener a
des moyens de récupération du liquide de refroidis-
sement (51).

Appareil selon la revendication 6, dans lequel les-
dits moyens de stockage du liquide de refroidisse-
ment (18) comprennent des premiers moyens (53)
destinés a stocker un liquide de refroidissement ré-
siduaire (B) comprenant un orifice pour liquide (56)
et un orifice pour air (55) et des seconds moyens
(54) destinés a stocker un liquide de refroidisse-
ment rafraichi (A) comprenant un orifice pour liqui-
de (58) et un orifice pour air (57) ledit appareil com-
prenant des moyens de passage du liquide (60) re-
liés aux orifices pour liquide (56, 58) des premiers
et seconds moyens de stockage (53, 54) et destinés
a étre reliés au radiateur (6), moyennant quoi, lors-
que les moyens de variation de pression (34, 36)
appliquent une pression négative sur l'orifice pour
air (55) des premiers moyens de stockage (53), ledit
liquide de refroidissement est évacué depuis ledit
radiateur (6) pour arriver dans lesdits premiers
moyens de stockage (53) en passant par lesdits
moyens de passage du liquide (60) et, lorsque les
moyens de variation de pression (34, 36) appliquent
une pression positive sur l'orifice pour air (57) des
seconds moyens de stockage (54), de l'air rafraichi
(A) stocké a l'intérieur de ces derniers passe dans
ledit radiateur (6) par [lintermédiaire desdits
moyens de passage du liquide (60).
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