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The present invention relates to an oil changer for
improving measurement accuracy of the flow rate of oil which
is changed or exchanged between an engine and an oil
reservolr or between a torque converter and said oil
reservoir, by measuring directly said flow rate, and for
avoiding measurement error which would occur when air
happens to be mixed into oil to be measured.

(i) One type of conventional oil changer utilizes an
oil weight measurement system. 1In an oil changer of this
type, the welight of used o0il (hereinafter, referred to as
waste 0il) in an engine of an automobile is measured when
said waste oil is bled therefrom into an oil reservoir for
receiving waste o1l (hereinafter, referred to as a waste oil
reservolr), and an unused oill (hereinafter, referred to as
new oil), the weight of which corresponds to the Waste oil
bled, is supplied into the engine from another oil reservoir
containing new oil (hereinafter, referred to as a new oil
reservoir) for a change of the bled oil. In this case,
actually, an amount of the weight of oil is converted into
an electrical signal through a weight meter and a load cell,
and the electrical signal so converted is then amplified by
an amplifier. The electrical signal so amplified is then
introduced into a programmed software of a c¢ontrol section
so as to control the operation of a switching valve and an
oil pump.

(ii) As another type of the conventional oil changer
utilizes an oil level detection system. In an oil changer
of this type, waste oil in an engine of an automobile is

_bled into a waste 0ll reservoir having an oil level

detector, and the o0il level of the bled waste oil is
detected by said oil level detector. Then, new oil, an
amount of which corresponds to the detected waste oil level,
1s supplied into the engine from a new oil reservoir having
another oil level detector fdr a change of the bied oil. In
this case, actually, an amount of the oil level is converted
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into an electrical signal through a float and a strain

meter, and the electrical signal so converted is amplified

by an amplifier. The electrical signal so amplified is then

introduced into a programmed software of a control section
so as to control the above-mentioned.operation.

In the above-described two conventional examples,
however, there are following drawbacks;

1) According to the oil weight measurement system
using the weight meter, it is impossible to obtain directly
the weight of oil itself, and the weight of oil is obtained
indirectly by subtrécting the weight of.the reservoir itself
from the total weight of the reservoir itself as well as oil
therein. Therefore, the weight of the oil so obtained is
easily affected by the fluctuation of the weight of the o0il
reservoir itself which may occur when an oil reservoir is
exchanged or if dust and/or mud adheres to the oil
reservoir, thereby resulting in measurement error of the
weight of oil.

In addition, according to the oil level defection
system using the float, 011 can be measured only in a state
in which it is stored in the oil reservoir, and therefore,
if an oil reservolr is exchanged or if the oil reservoir is
deformed due to the impact unexpectedly given thereto at a
service station, the oil level is caused to fluctuate,
thereby resulting in measurement error of the weight of oil.

Furthermore, as a general method for directly
obtaining the volume of o1l, there is the possibility of
using a flowmeter. In this method, however, when air
happens to be mixed into the oil, the volume of said air is
also erroneousely measured as part of the oil. Therefore,
up to now, there has actually been no oil changer which uses
a flownmeter.

2) Moreover, 1in particular, according to the oil
level detection system, as in the above case, if air is
mixed into oil and stays therein in the form of bubbles, the
oil level is caused to rise by the bubbles, thereby
resulting in measurement error; '
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3) In addition,'according to both of the oil weight
measurement and oil level detection systems, apart from the
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operating parts such as the weight meter or the float, the
systems require the load cell or the strain meter as well as
elaborate electric devices such as the amplifier, whereby
the construction of the device is made complicated and
expensive.

4) Furthermore, in view of the fact that the oil _
changer is used at a working site such as a service station
or a garage where there is much dust and vibration, there is
always a risk that the above electric devices are easily
affected to go wrong by the dust and vibration.

The present invention provides an o0il changer
comprising at least a piping along which an oil pump and a
switching valve are disposed, and first and second oil
reservoirs, wherein used oil in an oil using place is
recovered into the second oil reservoir through the piping,
while unused oil in the first oll reservoir is supplied into
the o0il using place through the piping, the oil changer
being characterized in that,

an oil flowmeter for measuring the flow rate of oil
as well as an air sensor for detecting the existence of air
in used and/or unused oil when said air happens to exist in
the flow of said used or unused oil and for outputting a
predetermined signal are provided at intermediate positions
along the length of the piping, and that

a control Section is further provided which 1is
designed to normally count the number of flow rate signals
which are inputted thereinto from the flowmeter but does not
count them when said predetermined signal is inputted '
thereinto.

Consequently, according to a construction of the
present invention, the following advantageous effects can be
obtained:

1) Since the volume of oil itself 1s directly
obtained through a flowmeter and an air sensor, it is
unlikely that the measurement of the volume of oil will be
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affected by the fluctuation_of the weight of the o0il
reservoirs or by the deformation of the same, whereby

measurement accuracy can be improved;

2) In particular, compared with the conventional oil
level detection system in which meésurement error is liable
to occur when air happens to be mixed into oil, an oil
measuring operation is stopped when mixing of air into oil
is detected by an air sensor thereby avoiding any
measurement error in advance. Therefore, the flowmeter can
function accurately, thus making it possible to improve
measurement accuracy on the whole;

3) Compared with the conventional oil weight
measurement system and oil level detection system, since
there is required no elaborate electrical devices other than
the flowmeter and air sensors which also function as '
operating components, it 1s possible to make the
construction of the device simpler as well as to reduce
costs; and

4) As mentioned above, since there is required'no
elaborate electrical devices, the whole device according to
the present invention is not affected by dust and/or
vibration occurring at a working site, thereby making it
possible to improve the durability and reliability thereof.

Fig. 1 is a diagram showing a schematic overall
construction of an embodiment of an oil changer according to
the present invention; _ :

Fig. 2 is a diagram showing a schematic overall
construction of the above oil changer in which some parts
are enlarged while the others thereof are omitted;

Fig. 3 1s a diagram showing a state in which one of
air sensors shown in Fig. 2 has completed its operation;

Fig. 4 is a diagram showing a state in which the
other of the alr sensors has completed its operation; and

Fig. 5 1s a perspective view, partially cut away, of
the alr sensor, provided that its external cylindrical
casing (21) is omitted. |
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In Fig. 1, a reference numeral 1 denotes an oil

changer according to the present invention, which has a new
01l can (new oil reservoir) 3 and a waste oll can (waste oil
reservoir) 4 provided in a main body 2 of the oil changer.
The new oil can 3 is connected to an air sensor 6a for new
oil, a filter 7 and an electromagnetic valve 8a for new oil
in a sequential manner via a hose 5. The waste 0il can 4 is
connected to an air sensor 6b for waste oil and an oil
electromagnetic valve 8b for waste oil in a sequential
manner via hose 9. 1In addition, to a common hose 10 where
the two hoses 5, 9 are joined together, a flowmeter 11, a
reversibly rotatable oil pump 12, a filter 13 and a nozzle
14 afe connected. Furthermore, a reference numeral 15
denotes a sensor for detecting the overflow of waste oil
from the waste oil can 4. Moreover, the flowmeter 11 has a
rotary type pulse measuring disc 1la, which rotates across a
photomicro switch 16 and outputs electric pulse sighals
representing a measured flow rate. A control section (not
shown) counts the number of these pulse signals and obtains
a flow rate. _ |

The new oil can 3 may be, for instance, a pail type
oil can of 20 or 18 liters on the market, or any other type
of 01l can of 5, 4 or 1 liters or of any other capacity.
Those cans can be made of steel or resin. In short, any
type of cans may be used, as long as the oil hose 5 for new
0il can be inserted thereinto. |

As shown in Figs. 2 (in which the filters 7 and 13
are omitted) and 5 (in which an external casing 21 is
omitted), the air sensor 6 (6a, 6b) 1s a so-called float-
type level switch which is sold on the market. This air
sensor 6 comprises an external cylindrical casing 21 having
an upper port 2la and a lower port 21b, an internal casing
23 having upper and lower stoppers 23a, 23b and
concentrically and internally fixed to the external casing
21 and containing a reed switch 22 (which has a lead wire
22a), and a cylindrlcal float 25 concentrically and loosely
fitted around the internal casing 23 so as to move in a
vertical direction and incorporating therein a magnet 24.
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‘In addition, while the air sensors 6a and 6b are
identical to each other, as shown in Fig. 2, the air sensor
6a on the hose 5 for new oil is connected to the

electromagnetic valve 8a at its upper port 2l1la and to the
new oil can 3 at its lower port 21b. On the contrary, the
alr sensor 6b on the hose 9 for waste oil is connected to

the other electromagnetic valve 8b at its lower port 21b and

to the waste 0il can 4 at its upper port 21l1a.
In each of the air sensors 6a and 6b, when there is
no oil flow, the float 25 is in abutment with the lower

stopper 23b of the internal casing 23 due to its own weight.

Since at this time the magnet 24 is located at a position'
where it does not confront the reed switch 22, the reed

switch 22 remains in off-condition, that 1s, a pair of reeds

of the reed switch 22 remain detached each other.

Next, an operation of the above oil changer will be
described when it is applied to change or exchange engine
oll. First, the device is switched into a mode of
exchanging an engine oil by opérating'a button on a control
panel (not shown) .

Then, as shown in Figs. 1 and 2, the nozzle 14 is
inserted into the engine and oniy the eléctromagnetic valve
8b on the waste 01l side 1s lowered to be switched to an
open state from a closed state thereof. Next, the oil pump
12 is driven to rotate in a reverse direction by a signal
from the control section. Then, waste oil in the engine is
caused to flow into the waste 0il can 4 through the nozzle
14, common hose 10, flowmeter 11 and oil hose 9 in a

sequential manner. At this moment, waste oill flows into the

air sensor 6b from the lower port 21b thereof and flows out
from the upper port 21la thereof. Therefore, as shown in
Fig. 3, the float 25 is forcibly moved upward, by virtue of

the flow resistance and viscosity of oil, to its upper limit
position where it comes into abutment with the upper stopper

23a and 1ls maintalned at said upper limit positidn. Due to
this, the magnet 24 1s displaced to a position confrontlng
the reed switch 22, the reed switch 22 being thereby
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switched into on-condition, that is, a palir of reeds thereof
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come into contact with each other.

Consequently, in response to ON signal (in other
words, a permission signal for permitting the measurement
operation of a flow rate) from the reed switch 22,'the
control section starts to properly count flow rate pulse
signals from the flowmeter 11.

Thus,'the whole amount of waste oil in the engine is
bled out into the waste o0il can 4. Since the nozzle 14
tends to suck air when completing the bleeding of the oil,
masses of air pass through the air sensor 6b. Then, the |
resistance and viscosity of oil is reduced due to the
existence of the sucked air, the wéight of the float 25
overcomes the resistance and viscosity of oil, and the float
25 is then lowered down to the lower position shown in Fig.
2. This also causes the magnet 24 to move away from the
reed switch 22 and to return to the original position, the
reed switch 22 being thus switched to off-condition. 1In
response to an OFF signal from the reed switch 22, the
control section stops counting pulse signals from the
flowmeter 11. In other words, the measurement operation of
the flow rate is stopped.

When this condition in which the measurement
operation is stopped continues for three seconds, for
instance, the control section evaluates that the whole
amount of the engine oll has been completely bled.
Therefore, the control section outputs a signal for stopping
the oil pump 12 and, 1in synchronism with this, based on the
whole of the above pu1se signals, the control section stores
the value of the whole amount of waste oil that has passed
through the flowmeter 11. |
Further, the electromagnetic valve 8b on the waste oil side
is moved upward by a signal from the control section to be
switched to return to the closed state.

Next, an operation of supplying new oil will be
described.

The electromagnetic valve 8a on the new oill side is
lowered and switched to an open state thereof. Following
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this, the oil pump 12 is driven to rotate normally at this
time. Consequently, new oil in the o0il can 3 starts to be
supplied into the engine from the nozzle 14 via the hose 5
for new oil, air sensor 6a, electromagnetic valve 8a, common
hose 10 and flowmeter 11 in a sequential manner. At this
moment, new oil, as in the above case where waste o0il is
bled from the engine, flows into the air sensor 6a from the
lower port 21b thereof and flows out from the upper port 21a
thereof. Due to this, as shown in Fig. 4, the float 25 is
moved upward to the upper limit position thereof and is
maintained thereat, the reed switch 22 being thereby.
switched to on-condition. " _

Therefore, as in the above case where waste oil is
bled from the engine, the control section properly'counts
flow rate pulse signals from the flowmeter 11. When an
amount of the supplied new oil becomes équal to the stored
measurement value of the waste oll bled, the oil pump 12 is
stopped whereby the supply of new oil is completed.
Afterwards, the air sensor 6a and the electromagnetic valve
8a are returned to the positions shown in Fig. 2,
respectively. _

Next, a case where air happens to be mixed into oil
while waste oil is being bled or new o0il is being supplied
will be described. In other words, since engine oil is
stirred by a crank or the like while an automobile is
running, masses of air are liable to be mixed into oil. 1In
the present invention, however, the flowmeter 11 and the air
sensors 6a and 6b are elaborately combined with each other.
Therefore, in the present invention, the function of the
flowmeter 11 is not affected by masses of air mixed into.
oil, and thus the flowmeter 11 can perform a sufficient
function in measuring accurately the volume of oil.

Namely, when masses of air pass through the air
sensor 6b while waste o0il is being bled, as described above
the float 25 is lowered and the reed switch 22 is switched
to off-condltion and outputé OFF signal. 1In response to
this OFF signal, the control section stops counting the flow
rate pulse signals, whereby the measurement operation of a
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flow rate is stopped. This condition is maintained as long
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as masses of air continue to flow through the air sensor 6b.
However, when oil starts to flow again normally, the float
25 is moved upward again. Therefore, the output of the OFF
signal is stopped, whereby the measurement operation of the
normal flow rate starts again.

Similarly, in a case where new oil is supplied, the
measurement operation of the flow rate is not performed as
long as masses of air mixed into new oil continue to flow
through the air sensor 6a. The reason why air 1is mixed into
new oil is that, for instance, external vibration is applied
to a new oil can 3 after it is opened. Another reason is '
that, in a case where a pail-type can sold on the market is
used as a new oil can, which has a predetermined volume, new
oll in the can may happen to get empty while new oil is
being supplied to the engine, thereby causing air to be
mixed into new oil.

As is described above, measurement error of an oil
flow rate is avoided in advance, which error may be caused
when air is mixed into oil while waste oil is being bled or

.new oil is being supplied, whereby measurement accuracy can

be improved.

Next, another case where the oil changer of the
present invention is applied to an operation of exchanging
0il in a torque converter and a piping connected thereto.
Although, in the case of exchanging'engine oil, the whole
amount of waste oil in the engine is first bled and
thereafter an amount of new oil equal to that of the waste
oil bled is supplied into the engine at a time, the
operation of exchanging torque converter oil is carried out
separately at a plurality of times.

First of all, the device is switched to a mode of
éxchanging torque converter oil by operating a button on the
control panel (not shown). Then, the whole amount (for
instance, 4 liters, 6 liters or 8 liters) of oil to be
exchanged is set on the control panel. The nozzle 14 is
then inserted into the torque converter and the
electromagnetic valve 8a for new oil is switched to an open
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state. The oil pump 12 is then driven to rotate normally,

whereby new o0il is supplied into the torque converter from
the new 0il can 3 through the hoses 5 and 10. An amount of
new oil supplied for the first time is a fraction of the
whole amount of new oil to be exchanged (for instance, when
the whole amount of o0il to be exchanged is 4 liters, the
fraction is 800 cc).

Next, the electromagnetic valve 8a is switched to
return to a closed state, and the electromagnetic valve 8b
for waste oil is instead switched to an open state, and the
oil pump 12 is driven again to rotate normally. Then, waste
oil is supplied from the waste oil can 4 into the hoses 9
and 10, for instance, by 100 cc. Therefore, 100 cc of new
oil reméining in the common hose 10 is further supplied into
the torque converter as it is pressed by said 100 cc of the
supplied waste oil. The purpose for this process is to
eliminate an economical disadvantageous possibility that 100
cc of new oil remaining in the common hose 10 is
inconveniently sent back to the waste o0il can 4.

Then, the oil pump 12 is driven to rotate reversely,
and waste oil in the torque converter is bled by 900 cc and
sent back to the waste oil can 4. An amount of waste oil
that is actually bled from the torque converter at this time
is 800 cc which is obtained by subtracting 100 cc of the
supplied waste 0il remaining in the common hose 10 from said
900 cc, and this 800 cc of the waste oil actually bled is
equal to an amount of new oil initially supplied.

Next, the above electromagnetic valve 8b is switched
to return to the open state, and the electromagnetic valve
8a is closed again. Then, the above series of operations of
supply of new oil by 800 cc, supply of waste oil by 100 cc
and bleeding of waste Qil by 900 cc are carried out for the
second time, and these series of operations are repeated
five times 1in totél, whereby the supply of 4 liters of hew
0il is completed.

In addition, the reason why oil in the torque
converter is exchanged at a plurality of times 1s as
follows. 011 in the torque converter is widely distributed
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not only in the torque converter itself but also in the o0il
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pipings (such as a gear box and an oil cooler and the like)
connected thereto. Therefore, in order to uniformly
exchange oil existing throughout these oil pipings, oil has
to be exchanged while being circulated during the running
condition of the engine, and this fact is well known in the
art.

According to this operation of exchanging oil in the
torque converter, as in the case of the operation of
exchanging of o0il in the engine, the measurement of a flow
rate can be performed accurately by the flowmeter 11. In
addition, in a case where air happens to be mixed into new
or waste olil, an operation of measuring a flow rate is
stoppéd by the air sensors 8a and 6b, thereby measurement
error being avoided. ,

In the above embodiment, while the new oil hose 5 and
waste o0il hose 9 are joined into the single common hose 10
at intermediate positions along the length thereof, it is
needleés to say that the new oil hose 5 and waste oil hose 9
may be separate along the whole length thereof,
respectively.

Moreover, in the above embodiment, while counting
flow rate signals is performed in response to ON signal from
the reed switch 22 of the air sensors 6a and 6b, on the
contrary, it is needless to say that counting may be
performed in response to OFF signal.

Furthermore, it is also needless to say that, instead
of the magnet 24 of the float 25 and the reed switch 22, a
switch in another form may be provided which is adapted to
be switched in response to the movement of the float 25.

In addition, the typé of the air sensors 6a and 6b is
not limited to a float type level switch. In short, they
may be of any type as long as they can output a signal when
reacting to air mixed into oil.
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1. An oll changer comprising at least a piping (5, 9,
10) along which an oil pump (12) and a switching valve (8a,
8b) are disposed, and first and second oil reservoirs (3,
4), wherein used oil in an oil using place is recovered into
said second oil reservoir (4) via said piping, while unused
oil in said first oil reservoir (3) is supplied into said
oil using place via said piping, said oil changer being
characterized in that; -

a flowmeter (11) for measuring a flow rate of oil as
well as an air sensor (6a, 6b) for detecting the existence
of air in used or unused oil when said air happens to exist
in the flow of said used or unused oil and for outputting a
pfedetermined signal are provided at intermediate positions
along the length of said piping (5, 9, 10), and that

a control section is further provided into which a
flow rate signal from said flowmeter (11) is inputted and
which normally counts the number of the flow rate signals
but does not count them when said predetermined signal is
inputted thereinto.

2. An oil changer as set forth in Claim 1, wherein the -
piping (10, 9) between said oil using place and said second
0il reservoir (4) as well as the piping (10, 5) between said
first oil reservoir (3) and said oil using place comprise
two piping portions (5, 9) separated from each other as well
as a common single piping portion (10), and wherein the air

sensors (6a, 6b) are provided on said separate piping
portions, respectively, while said oil pump (12) and said

‘flowmeter (11) are provided on said common piping portion

(10). .

3.  An oil changer as set forth in Claim 1, wherein the
piping betWeen said oil using place and said second oil
reservoir (4) as well as the piping between said first oil
reservoir (3) and said oil using place are separated from
each other along the whole length thereof.

4. An o0il changer as set forth in any of Claims 1 to 3,
wherein said air sensor (6a, 6b) comprises a movable float
(25) designed to be moved by virtue of an oll flow but not



- THIS SHEET HAS BEEN

. -

-13-

to be moved by an air flow as well as a switch (22) designed
to be switched to an open or a closed state by virtue of the
movement of said float (25) for outputting said
predetermined signal. _

5 5. An oil changer as set forth in Claim 4, wherein said
float (25) has a magnet (24) and said switch is a reed
switch (22), whereby said reed switch (22) is switched to an
open or a closed state by virtue of the movement of said
magnet (24). '

10 6. An oil changer as set forth in Claim 1, wherein said
oll changer can exchange either o0il in an engine or oil in a
torque converter and piping connected thereto in an
alternative manner.
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