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The present invention relates to an oil changer for
improving measurement accuracy of the flow rate of oil which
5 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.
10
(i) One type of conventional oil changer utilizes an
oil weight measurement system. 1In an oil changer of this
type, the weight of used oil (hereinafter, referred to as
waste 0il) in an engine of an automobile is measured when
15 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
20 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
25 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
30 utilizes an oil level detection system. In an oil changer
of this type, waste 0il in an engine of an automobile is
bled into a waste o0il reservolir héving an oil level
| detector, and the oil level of the bled waste oil is
detected by said oil level detector. Then, new oil, an
35 amount of which corresponds to the detected waste oil level,
is 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



oi | wei ght measurement SyStem In an oil changer of this 10 .type, the

weight of used oil_ (herejn Riolackef €rred to as waste oil}] |
s HEe iy 4 Riple - the waste oil is bled t J#Jé]‘?s ?i%é%eBEEN
g waste oil (hereinafter, r J

of an aut onobile I§;
an oil reservoir,f
waste oil  reser ed oil {(hereinafter, referred to as new 15
oil), the weight of which corresponds to the waste oil that was bled, is
suppl i ed i nt dnithe aangilee trricalasdigmal dirough esaloat amahtaistmgimew oi |
(hereinafter referr S ew+oi eryNoir I, changin fodh
T this ekl Bhd B ool 1 PR dopd e LAY Al e 4 F
converted 20byntam ampdliddteri.calThe gigictrticalgsiznedi gt amptldif iadd i | eah
cell, and thg ‘?:Ir%‘i*fde%alin%‘(ﬂ I T b4 idii

anplifier. 'Phe el ectrical s%‘?lpr%'zl)l(gr So- arrplwi%fl?ehegﬁvi s?t en ljld;lltf% ucie into
progranmBd s&Ct @k dfconrtrole e @boyecment loness operaddatol the operation
of a 2t5' SW TCh! Ing \éanv&t@“@b%tir_e?{ded@ﬂlbed twlo cﬂnvffxgtﬁioﬁt gl Qﬁian%;ﬂ% ,?f the
conventional _oi|l changer uti es an oi vel detection system 1n an
oi | changer hoWgwethi Shegse ST fd IaWing, drawhagks: of an automobile is

1) According to the oil weight measurement system
using the weight meter, it is impossible to obtain directly
10 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

15 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
20 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,
25 thereby resulting in measurement error of the weight of oil.
' Furthermore, as a general method for directly
obtaining the volume of oil, 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
30 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
35 mixed into oll 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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operating parts such as the weight meter or the float, the
systems require the load cell or the strain meter as well as
5 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
10 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
15 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
20 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
25 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
30 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
35 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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to fluctuate,is detected by an air sensor thereby avoiding any
measurement error in advance. Therefore, the flowmeter can
10 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

15 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

20 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.

25 - 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

30 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

35 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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5 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

10 manner via hose 9. In 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

15 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

20 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

25 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-

30 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

35 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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oi | 5 new oil can 3 at its lower port 21b. On the contrary, the
air 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 oil can 4 at its upper port 2la.

In each of the air sensors 6a and 6b, when there is

10 no oil flow, the float 25 is in abutment with the lower
stopper 23b of the internal casing 23 due to its own welght
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 is, a pair of reeds

15 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

20 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

25 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 oil flows into the

30 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

35 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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Thus, the whole amount of waste oil in the engine is
bled out into the waste o0il can 4. Since the nozzle 14
10 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

15 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

20 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

25 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

30 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.

35 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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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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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

invention: a d|a ram
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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
5 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

10 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 remeining in the common hose 10 is further supplied into

15 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.

20 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

25 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

30 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

35 oll 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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shown) counteg&{h%%r%gr aeo t gfsggck%l{og%&k{s%ﬁgi@%ggﬂo tpal ns él% (gf?l%av?
rate. 5  to hee exahagigedavhidebelng clgiculateshdiiringdihe tpning
can of 20 OreolRitildH Sf ahldhghd NanPrtAls fHctANs WX knowr Pk Ofh&i |
can of 5, 4 or 1 liters or of any other capacity. Those cans can be
made of ste@Ttor resin. In 20 short, any type of can may be used, as |ong
as the oil hose According to this operation of exchanging oil in the

torque converter, as in the case of the operation of

10 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

15 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

20 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

25 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

30 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.

35



.5 for new oil can ‘b—‘Tnserfed—{hereln As shown

&Jﬁﬁf:ikt+ﬁ~ﬂﬁ+bﬂL——-
the filters 7 “W ted) and 5 (in which an external casi ngl/ASIBEEN
is omtted), 1 ,m mum lm ‘(6a, 6b) is a so- Ca'l‘ﬁlESixeit'mﬁBeehRﬁiﬂmn ‘

25 switch whiclri s seo market.  This air seJ
t

external cylindrical casing 21 having ams4lpper por
21b, an internal casing 23 having upper and | ower
concent ri caldya gl internally fixed to the external casing 21 and

cont ai ni ng 30 reed sw mhlch h wre 22a),,and
cylindrical ¥1oat 2%‘0%41]2 'W% %Pﬁ €d]f?af§1éoa pigﬂ'%nﬁgt he
I nternal casit)y &y wdsiclo amv:ml rpump/efIZ):aand a Bwitchimg avallve (8a,

i ncor porati ng d)t %‘tare ekt £ rst an o%] @(Sjrgdtéf)f ré@él!"?o{:llhgl Pé,r t he

sensors 6a an htlcal eac as shown’i
air sensor 4), fyeheureimeuMeOBIfm mwbllusisrlg:dmrmeblstmwveered into

el ect romagnedd fq Vel dsnBo it rdSertiPeF ) tvid W g1 idle, while unused
o1l in said first oil reservoir (3) is supplied into said
oil using place via said piping, said oil changer being

port
3b and

~ characterized in that;

10 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

15 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

.20 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

25 two piping portions (5, 9) separated from each other as well
as a common single piping portion (10), and wherein the air
sensors (8a, 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

30 (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

35 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



.6 . newoil can-3-at-its.lower. port 21b. On the contrary, 1EQEgSSﬁEéTHASBEEN

sensor 6b on the waste oil is connected to t he Ibther gepi acep
el ectromagnetic v iﬂﬁ @H ﬁ'”"ﬂﬁ”’ wer port 21b and to the S v —
4 at its upper each of the air sensors 6a and 6b, when
there is no 0|I flow, the float 25 ig3i-n abutnment with the | ower stopper

23b of the internal casing 23 due to its own weight. Since at this tine
t he magnet td4béesmbuedtbg ah aipofilowoaswweld ak a sedeshndi229odiesdghneidhe

e pai 5P pecattEFREACYL' &R Bhed, or B BABBeRA5E, by S Ve B
ot her. movemeRt, ofinsapdr 8loat 6£50 h€ornbousputtingasgdd will be
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.

15 - This Sheet Has Been Reﬂlac
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- descri bed when-it—i-s—applied to change or exchange englne e st——
the device is switched into a node "6f 15 exchangi ng engi KeTHIBISHIET HAS BEEN

operating a bufkigPhegtasBenRégield . panel (not shown). | - TheR7FFa&CED
shown in Figs. 1 E- zzle 14 is inserted into tfre—engrnme and —
only the electr I F 8b ang4t-he waste oil side is lowered to

be switched to an 20 open s e froma closed state thereof. Next, the oi

punp 12 is driven to rotate in @ILECHANGER rection by a SIgnaI . from

t he control ,seqti,QR. W Eln the engine is caused to fl ow

into the wasSte : ozzl e 14, common hose 10,

fl owneter 11 and oAh bdﬂechangea 26mpedsest a4l leastcr, pAping $,mverio,

waste oi | fh?@%g Qhﬁchhﬁn oia'pu&§r§a G E%&%‘%ﬁ%g#@@ﬁ% ROTgly 2B el eof

‘and fl ows rom-t a thereo ore, ’as shown in
Fig. 3,°thedispasedsand ﬁ'@réutba;adnﬁmndpm.ld resgervoirse Sof 4. Used ladi

resi stance &ﬁdaﬁ'%QQShkxngprbbe HQ kb%o%@ﬁ%ﬁ hh@bttﬁg Bﬁi‘&@@%ﬁ@@yfadt
cones into abut pper StOﬁp and is maintained

nt wt
t he upper IW%PtngﬁsPﬂpéﬁg DH@%QS unuseg; 911 da ﬁgﬁnéﬁrﬁi P§1dF§§F5EEHlio a.
pOSItIOD cosf iensupplied into the oil using place via the piping. 1In

this case, a flowmeter 11 for measuring an oil flow rate as

10 well as an air sensor 6a, 6b for detecting the existence of
air in used and/or unused oil when said air happens to exist
in a flow of the used or unused oil and for'outputting a
predetermined signal are provided at intermediate positions
along the 1ength of the piping 5, 9, 10. Furthermore, a

15 control section is provided into which a flow rate signal
from the flowmeter 11 is inputted and which normally counts
the number of the flow rate signals but does not count them
when the predetermined signal is inputted thereinto. Thus,
as measurement error which would otherwise occur when air

20 happens to be mixed into oil'can be avoided, it is possible
to measure. by means of the flowmeter and with high
accuracy, an oil flow rate of 0il to be exchanged.

25
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“the reed switch 22, the reed switch 22 being thereby swtched into an
on-condition, that is, the pair of reeds 35 thereof conme into contact with
each ot her. Consequently, in response to ON signal (in other

wor ds, a permssion signal for permtting the neasurenent operation

7 of a flowrate) fromthe reed switch 22, the control section

starts to properly count flow rate pul se signals fromthe flowreter 11.
Thus, the whol e anpbunt of waste oil inLthe engine is

=10
6a |
™~ | —+—6b
'5\_ —" 8b
3 f—0» | [:J\ 115
\;\\4




5 bled out into the waste oil can 4. 'Since the nozzle 14 tends to
suction air when conpleting the bl eeding of the oil, masses of air pass
t hrough the air sensor 6b. Then, the resi stance and viscosity of oil is
reduced due to the exi stence - of the suctioned air, the weight of the
float 25 10 overcones the resistance and viscosity of oil, and the fl oat
25 is then |l owered down to the | ower position shown in Fig. 2. This

al so causes the magnet 24 to rmove away 4/om t he reed switch 22 and to
return to the original position, the reed switch 22 being thus swtched
to off-condition. In 15 response to an OFF signal fromthe reed sw tch
22, the - control section stops counting pulse signals fromthe

flowmeter 11. In other words, the neasurenent operation of the flowrate
I s stopped. When this condition in which the neasurgnent operation
20 is stopped continues for three seconds, {ga§ Bnsgance, th contro
section evqgfates that the whol e anbugt Zf o O& N Cpngiﬁb ol

conpl etely | —Therefore,—tfe—cont nol éction outguts a si for
stoppi ng the oifl punp 12 and, in §y h It S wvththis, based gn the
whol e of the aljove & idfrr
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25 pul se signals, the control section stores the value of the whol e
anmount” of - waste oil that has passed through the flowreter 11. Further,
the el ectromagnetic valve 8b on the waste oil side is noved upward by a
signal fromthe control section to be switched so as to return to the

cl osed state. 30 Next, an operation of supplying newoil wll be
descri bed. The el ectronagnetic valve 8a on the newoil side is

| owered and switched to an open state 3Mereof. Foll ow ng this, the oi
punp 12 is driven to rotate nornally at this 35 time. Consequently, new oil
in the oil can 3 starts to be 7;ppl|egg£nto the engine fromthe nozzle

14 via-the hose 5 for new oil, el ectromagnetic valve 8a,
conmon '

22a

6a

230
21a

21b

Wﬁj}h

, 23b

6b

”l

lil”
R

21b




8" hose 10 and flowreter 11 in a sequential manner. At this monent ,
new okl, as in the above case where waste oil is bl ed fromthe engine,
flows into the air sensor 6a fromthe | ower port 21b thereof and flows
out fromthe upper port 2la 5 thereof. Due to this, as shown in Fig. 4,
the float 25 is noved upward to the upper Iimt position thereof and is
mai ntai ned thereat, the reed switch 22 bei ng thereby swtched to the
on-condi ti on. Therefore, as ips4he above case where waste oil is
bled 10 fromthe engine, the control section properly counts flow rate
pul se signals fromthe flowreter 11. \Wen an anount of t he supplied new
oil becones equal to the stored sure val ue of the waste oil bled,
the oil punp 12 is stopped whereh ;Haupply of new oil .is conpleted.
Afterwards, the 15 air sensor 6a and the el ectromagnetic valve 8a are

returned to the positions shown in Fig. 2, respectively.
22a
6a,6b
l T 23a
N
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Next, a case where air happens to be m p@E@uASBEmmll 60 S
being bted or new oil is being supplied eﬂ_"é%ﬁé t)_ﬁ;gba cri WEE'L&CBMEEFSH EET
words, since engine oil is 20 stirred By —a—ceank—sr—the—H il ¢ 60A
autonnbile IS runni ng, nasses of air_are |iable to t he Q“@ Tator tﬁegﬁg"--
oil. In the present invention, however, the flowreter 11 and the

air sensors 6a and 6b are elaborately d th each ot her.

Therefore, in the present invention, OEBHPgﬁgth% of 25 the flowneter 11

i's not affect ABSERAGE-QE<THE BISCROSERE| nt o oil, and thus the flowreter

11 can performa SUthCmetchangBH”EthFib@s”&@sNéhgﬁ ECBQEQh§|$ thhe yol une

of oil. when nasses of air pass throu e air sensor

6b whil e wast 816Pg ngﬁblﬁﬁ BiégPump agsépﬁbéﬂiﬁﬁBQBgtNélges BpoaBb28res
| ower ed abd t@esposddsuhliciii?zéti andWskbebad bl resbbeoQPE aondltlueeandil

OFF si OEF h
ection of ops Bt phy PRADE BaRce 1P racphPbRaciid ERE, putobsSRRLOTx

measur enent opéaathenpbpiag. whilewunasedi 013t bppéle Thistcodi reseriveir

i Nt el ped @5 9805301380 RATE0 R 81T FRRhETYERE FhANCHE piRnkhe ab

sensor 6b. en ol starts ton ow agal n
this case, a flowmeter 11 for measuring an oil flow rate as

10 well as an ailr sensor 8a, 6b for detecting the existence of
air in used and/or unﬁéed oil when said air happens to exist
in a flow of the used or unused oil and for outputting a
.predetermined signal are provided at intermediate positions
along the length of the piping 5, 9, 10. Furthermore, a

15 control section is provided into which a flow rate signal
from the flowmeter 11 is inﬁutted and which normally counts '
the number of the flow rate signals but does not count them
when the predetermined signal is inputted thereinto. Thus,
as measurement error which would otherwise occur when'air

20 happens to be mixed into oil can be avoided, it is poséible.
to measure, by means of the flowmeter and with high
accuracy, an oil flow rate of oil to be exchanged.

Figure 1

25 This Sheet Has Been Reﬂla
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25 i s noved upward again. Therefore, the output of the OFF

9 signal is stopped, whereby the neasurenent operatioff BEPEAEEMENT SHEET
normal fd ow rate starts again. Simlarly, in a casd mhere1 ikp'
i's supplied, the measur enent operation of the flow rate i@mﬁébugggggn- An
as 5 long as masses of air mxed into new oil continue to fTow througtr
the air sensor 6a. The reason why air islmxed into new oil is that, for

i nstance, external vibrations are applied to a new oil can 3 after it is

opened. Anot her
OIL CHANGER

The present invention relates to an oil changer for
improving the measurement accuracy of the flow rate of oil
which is changed or exchanged between an engine and an oil
reservoir or between a torque converter and the oil

5 reservoir, by measuring the flow rate directly, and for
avoiding measurement errors which would occur when air
happens to be mixed into the oil to be measured.

(i) One type of conventional oil changer utilizes an
oil weight measurement system. In an oil changer of this

10 type, the weight of used oil (hereinafter, referred to as
waste o0il) in an engine of an automobile is measured when
the waste o0il is bled therefrom into an oil reservoir for
receiving waste oil (hereinafter, referred to as a waste oil
regervoir), and unused oil (hereinafter, referred to as new

15 o0il), the weight of which'corresponds to the waste oil that
was bled, is supplied into the engine from another oil
reservolir containing new oil (hereinafter referred to as a
new oil reservoir) for changing of the oil. 1In this case,
actually, the amount of the weight of the oil is converted

20 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 programmed software of a
control section 80 as to control the operation of a

25 switching valve and an oil pump.

o (ii) Another type of the conventional oil changer
utilizes an oil level detection system. In an oil changer
of this type, waste o0il in an engine of an automobile is
bled into a waste oil reservoir having an o0il 1level

30 detector, and the oil level of the bled waste oil is
detected by the oil level defector. Then, new oil, an
amount of which corresponds to the detected waste oil level,
is supplied into the engine from a new oil reservoir having
another oil level detector for changing of the oil. 1In this

35 case, actually, the amount of the oil level is converted into



reason is that, in a case where a pail-type can sold on thef KET -

used as a new oil can, which has a predeterm ned vol ume,cln &F@lk‘éd}“nh?ﬁgk_g
can may: happen to run out while new oi |l is being supplied to the¢reApRN

t hereby causing air to be m xed into the new oil. | Eé@tei'sm"ﬁ """""" 7.

descri bed above, neasurenment error of an oil flow 15 rate is avoided in
advance, which error nmay be caused when 2 air is mxed into oil while
waste oil is being bled or new oil is being supplied, whereby the

measur enent &t @legFrigel sigaalpghzeugh a float agdia istrais metexasandher e
the oil changafe 0Ok1Ek@rd@all’ eSeghal NVt ictMviert@id! 180 AfpBIf POGT &y 0BnOf
exchangi ng oil.,inh a torque cQnverter .and, a gipl ng comfe%te t,herei_‘o.

Al t hough in ﬁ?&’lc‘aé&?’b'f excian§legtEiGate BignathsunaPriitigdy if &PeRaste
oil in the erngitwducdd rivitdimbaramed (sufitaaiteciofan eontiolobestdon ko

e, the®  ApdihRERtt ooy tor el B rafidnr T Carried out
‘separately at a plimalthy abavierstescribed thior sconfreatlionglie dmainpdeiss
switched to §RRPf there are following drawbacks:
1) According to the oil weight measurement system
using the weight meter, it is impossible to directly obtain
10 the weight of o;'.l itself, and the weight of oil is obtained
indirectly by subtracting the weight of the reservoir from
the total weighﬁ of the reservoir and the oil therein.
Therefore, the weight of the o0il so obtained is easily
affected by fluctuations of the weight of the o0il reservoir,
15 which may occur when the oil reservoir is exchanged or if
dust and/or mud adheres to the oil reservoir, thereby
resulting in a measurement error of the weight of oil.
In addition, according to the oil level detection
system using the floai:, oil can be measured only in a state
20 in which it is stored in the oil reservoir, and therefore,
if an oil reservoir is exchanged, or if the oil reservoir is
deformed due to an 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.
25 . Furthermore, as a general method for directly obtaining
the volume of o0il, there is the possibility of using a
flowmeter. In this method, however, when air happehs to be
mixed into the o0il, the volume of the air is also
erroneousely measured as part of the oil. Therefore, up to
30 now, there has actually been no o0il changer which uses a
flowmeter.
2) Moreover, in 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
35 o0il level is caused to rise by the bubbles, thereby
resulting in measurement error. |
3) In addition, according to both of the oil weight



P commdl

exchangi ng torque converter oil by operating a button on th E -HH##Lgl —
panel (not shown). Then, the whol e ampunt (for i nst ancey, "BFHEERENT SHEE]
liters or 8 liters) of oil to be exchanged is set on th ontr $ﬂ? -
The nozzle 14 is then- inserted into the torque con e§§@rlg%ARR?§ -----
el ectromagnetic valve 8a for newoil is switched to an open 35 state. The

oil punp 12 is then driven to rotate nornmaBly, whereby new oil is

supplied into the torque converter from the new oil can 3 through the
hoses 5 and l1Measuxemanst asfd oil level detection systems, apart from tibe

new oi | suppl igygbrAa¥iny fdd:ts RIS h P tHd Weigh st | OPF Ofe float, the
systems require a load cell or a strain meter as well as
elaborate electric devices such as an amplifier, whereby the
5 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 staﬁion
or a garage, where there is much dust and vibration, there

10 is always a risk that the above electric devices are easily
caused to go wrong by the dust and vibration.

The present invention provides an oil changer having
piping along which an oil pump and a switching valve are

-disposed, and first and second oil reservoirs. Used oil in
15 an oil use location is recovered into the second oil
reservoir through the piping, while unused oil in the first
oil reservoir is supplied into the oil use location through
the piping. The oil changer is characterized in that an oil
flowmeter for measuring the flow rate of oil, and an air
20 sensor for detecting the existence of air in the used and/or
unused oil when air happens to exist in the flow of the use
or unused oil and for outputting a predetermined signal, are
provided at intermediate positions along the length of the
piping. A control section is further provided which is
25 designed to normally count the number of flow rate signals
which are input from the flowmeter, but does not count them
when the predetermined signal from the air sensor is input.

Consequently, according to a construction of the

present invention, the following advantageous effects can be
30 obtained:

1) Since the volume of oil itself is directly
obtained through a flowmeter and an air sensor, it is
unlikely that the measurement of the volume of oil will be
affected by - fluctuations in the weight of the oil

35 reservoirs or by the deformation of the same, whereby the
measurement accuracy can be improved;

2) In particular, as compared with the conventional



the whol e anpunt of new oil to be exchanged (for instance, | nen..1.n
BEFbRCEY2

TS
whol e amount of oil to be exchanged is 4 liters, the fr UHEET
cc). 5: Next, the electromagnetic valve 8a is swtche bgt 1 Bqﬁpﬂ magp
a closed state, and the el ectromagnetic val ve 8b for wa o I S
I nstead switched to an open state, and the oil punmp 12 is drlven again
to rotate normally. Then, waste oil is4supplied fromthe waste oil can 4
into the hoses 9 10 and 10, for instance, by 100 cc. Therefore, 100 cc of
new oil remaining in the conmmon hose 10 is further supplied into t he
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converter at
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£LBet ibhMBeccurat®1500 thas WHkiBg' $tOBbBEIB e ¥ oS HRpEEGE! fHe
measurement accuracy on the whole;

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

4) As mentioned above, since no elaborate electrical
devices are required, the whole device according to the

present invention is not affected by dust and/or vibration

20

25

30

35

occurring at the work site, thereby making it possible to
improve the durability and reliability thereof.

Fig. 1 1is 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 others are omitted; '

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

Fig. 4 is a diagram showing a state in which the other
of the air sensors has completed'its_operation; and

Fig. 5 is a perspective view, partially cut away, of

in
il

100

one of the air sensors with its external cylindrical casing'

(21) is omitted. .

In Fig. 1, reference numeral 1 denotes an oil changer
according to the present invention, which has a new oil can
(new oil reservoir) 3 and a waste o0il can (waste oil
reservoir) 4 provided in a main body 2 of the oil changer.
The new o0il can 3 is connected to an air sensor 6a for new




supplied waste oil remaining in the conmon hose 10 fr om 900]

REP(ACERBET sHEET

he anoun

onst Lt VAR I907... |

this 800 cc of the waste oil actually bled is equal to
new oil :initially supplied. 25 - Next, the above electro
8b is switched to return to the open state, and the ele
val ve 8a I's cl osed again. Then, the above series of the

of supply of new oil by 800 cc, supply of Wwaste oil by 100

oper ati ons
cc and

bl eedi ng of waste oil_ by 900 cc are carried out for 30_the second tine,_ and
these series ofilopér &iilder J andepiaedgctrompgpetic ¥alve 88t HPr BRWr ebd

the supply of i lad LRghedit iRAWmanne?! YikSaChoPé o3 £d The waste olifl 2ddi &i 98,

the reason why oil in the torque, converter

_ i s exchangeﬂ}at pIuraLity
of tines is aSHFBIGGRI BP| 3, akr( FEPERK AP DRV MAELS Cht apg an oil
di stributed n&leydnonaygridtic valloequsb cdprervaste t odllf , ihuta abequentiad
oi | pipinggy (SUeh o, A5 2009 PO, AN Gl €8 Lofiibh ASsL! £6) where

connect ed

10

15

20
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the two hoses 5, 9 are jéined together, a flowmeter 11, a
reversibly rotatable oil pump 12, a filter 13 and a nozzle
14 are connected. Furthermore, 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 signals
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, as are on the market, or any other
type of oil can of 5, 4 or 1 liters or of any other
capacity. Those cans can be made of steel or resin. 1In
short, any type of can may be used, as long as the oil hose
5 for new oil can be inserted therein.

As shown in Fig. 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) is 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
cylindrical f£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.

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 2la and to the
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egtyomagnetic valve 8b at its lower port 21b and

to the waste oil can 4 at its upper port 21a.

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
the reed switch 22

remains in an off-condition, that is, a pair of reeds of the

does not confront the reed switch 22,

reed switch 22 remain detached from each other.

Next, an operation of the above oil changer will be
described when it is applied to change or exchange engine
oil. First, the device 1is switched into a mode of
exchanging engine oil by operating a button on a control
panel (not shown). '

Then, 1 and 2,

inserted into the engine'and only the electromagnetic valve

as shown in Figs. the nozzle 14 is
8b on the waste oil side is 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 o0il can 4 through the nozzle
common hose 10, flowmeter 11 and oil hose 9 in a
At this moment, waste oil flows into the
air sensor 6b from the lower port 21b thereof and flows out

from the upper port 2la thereof.

sequential manner.
Therefore, as shown in
Fig. 3, the float 25 is forcibly moved upward, by virtue of
the flow resistance and viscosity of o0il, to its upper limit
position where it comes into abutment with the upper stopper
Due to
this, the magnet 24 is displaced to a position confronting
the reed switch 22, the reed switch 22 being thereby
switched into an on-condition, that is, the pair of reeds

23a, and is maintained at the upper limit position.

thereof come into contact with each other.
Consequently, in response to ON signal (in other words,
a permission signal for permitting the measurement operation

as in the case of the operation

in a case
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tends to suction air when completlng the bleeding of the
oil, masses of air pass through the air sensor 6b. Then,
the resistance and viscosity of 0il is reduced due to the
existence of the suctioned air, the weight 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 oil has been completely bled. Therefore, the control
section outputs a signal for stopping the oil pump 12 and,
in synchronism with this, based on the whole of the above
pulse 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 so as to return to the closed state.

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

The electromagnetic valve 8a on the new o0il side is
lowered and switched to an open state thereof. Following
this, the o0il pump 12 is driven to rotate normally at this
time. Consequently, new oil in the oil can 3 starts to be
supplied into the engine from the nozzle 14 via the hose 5
for new o0il, air sensor 6a, electromagnetic valve 8a, common
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hose 10 and flowmeter 11 in a sequential manner. At this
moment, new oil, as in the above case where waste oil 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 the on-condition. |

Therefore, as in the above case where waste 0il 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 equal to the stored measurement
value of the waste oil 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 oil 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 the mixed into the oil.
In 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
0il, 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 oil is being bled, as described above the
float 25 is lowered and the reed switch 22 is switched to
the off-condition and outputs an OFF signal. In response to
this OFF signal, the control section stops counting the flow
rate pulse signals, whereby the measurement operation of a
flow rate is stopped. This condition is maintained as long
as masses of air continue to flow through the air sensor 6b.
However, when oil starts to normally flow again, the float
25 is moved upward again. Therefore, the output of the OFF
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said float “%&Fi Bg.lf l:f.)@t @gla%qd f@f" 9.51%%%5%%, external wvibrations are
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
10 market is used as a new oil can, which has a predetermined
volume, new oil in the can may happen to run out while new
oil is being supplied to the engine, thereby causing air to
be mixed into the new oil. '
As is described above, measurement error of an oil flow
15 rate is avoided in advance, which error may be caused when
air is mixed into oil while waste oil is being bled or new
0il is being supplied, whereby the measurement accufacy ‘can
be improved.
Next is another case where the o0il changer of the
20 present invention is applied to an operation of exchanging
0oil 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
25 o0il bled is supplied into the engine at one 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
exchanging torque converter oil by operating a button on the
30 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 6pen
35 sgtate. The oil pump 12 is then driven to rotate normally,
whereby new oil is supplied into the torque converter from
the new 0il can 3 through the hoses 5 and 10. An amount of
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new oil supplied for a first period of time is a fraction of
the whole amount of new oil to be exchanged (for instance,
when the whole amount of oil 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

©0il remaining in the common hose 10 is further supplied into

the torque converter as it is pressed by the 100 cc of the
supplied waste oil. The purpose of this process is to
eliminate an economically disadvantageous possibility that
100 cc of new o0il remaining in the common hose 10 is
inconveniently sent back to the waste oil can 4. _

Then, the oil pump 12 is driven to rotate reverseiy,
and waste oil in the torque converter is bled by 900 cc and
sent back to the waste o0il can 4. The 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 oil remaining in the common hose 10 from 900
cc, and this 800 cc of the waste o0il actually bled is equal
to the 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 the operatiomns
of supply of new oil by 800 cc, supply of waste oil by 100
cc and bleeding of waste oil by 900 cc are carried out for
the second time, and these series of operations are repeated
five times in total, whereby the supply of 4 liters of new
oil is completed. '

In additibn, the reason why oil in the torque converter
is exchanged at a plurality of times is as follows. Oil in
the torque converter is widely distributed not only in the
torqgue converter itself, but also in the oil pipings (such
as a gear box and an oil cooler and the like) connected
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According to this operation of exchanging oil in the
torque converter, as in the case of the operation of
exchanging of oil in the engine, the measurement of a flow
rate can be performed accurately by the flowmeter 11. 1In
addition, in a case where air happens to be mixed into new

or waste oil, and operation of measuring a flow rate is

stopped by the air sensors 6a and 6b, and thereby
measurement error is avoided.

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

Moreover, in the above embodiment, while the counting
of flow rate signals is performed in responselto an 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 an 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 type of air sensors 6a and 6éb is not
limited to a float type level switch. In short, they may be
of any type as long as they can output a 31gnal when
reacting to air mixed into oil.
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1. An oil changer, comprising:

first and second oil reservoirs for containing unused and
used oil, respectively;

piping extending from said first and second oil reservoirs
to an o0il use location such that used oil can be drained from
said oil use location to said second reservoir and unused oil
can be delivered to the oil use location from said first
reservoir;

an oil pump disposed along said piping for pumping oil
from the oil use location to said second oil reservoir through
said piping and from said first oil reservoir to the o0il use
location through said piping, and at least one switching valve
disposed along said piping; :

a flow rate meter disposed along said piping for measuring
the flow rate of oil through said piping and outputting a flow
rate signal; and |

at least one air sensor disposed along said piping for
detecting the presence of air in the used or unused oil flowing

- through said'piping, said at least one air sensor comprising

a switch switchable between an open state and a closed state,
and outputting a predetermined signal when said switch is in
one of said open state and said closed state, and a float
movable between a first position in which said float causes
said switch to be in said open state and a second position in
which said float causes said switch to be in said closed state,
said float having the properties of Being floated by o0il and
not being floated by air, and said predetermined signal
corresponding to said float not being floated and the presence
of air in the oil; and '

a control section for receiving said predetermined signal
from said at least one air -sensor and said flow rate signal

from said flow rate méter, counting a number of flow rate

signals from said flow rate meter when said predetermined
signal is not output from said at least one air sensor and is
not received by said control section, and not counting the
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number of flow rate signals when said predetermined signal is
output from said at least one air sensor and received by said
control section. '

2. The oil changer of claim 1, wherein said piping comprises
a first piping section connected with said first oil reservoir,
a second piping section connected with said second oil
reservoir, and a common piping section, wherein said first and
second piping sections extend separately from said respective

. first and second oil reservoirs to said common piping section,

wherein said at least one air sensor comprises two air sensors,
with one of said air sensors being in said first piping section
and the other of said air sensors being in said second piping
section, and wherein said oil pump and said flow rate meter are

" in said common piping section.

3. The o0il changer of claim 1, wherein said piping between
said first oil reservoir and the oil use location and said
piping between said second oil reservoir and the oil use
location extends separately throughout the entire length
thereof.

4. The oil changer of claim 1, wherein said float comprises

a magnet and said switch comprises a reed switch, whereby said
reed switch is switched between said open state and said closed
state by movement of said magnet of said float.

5. The oil changer of claim 2, wherein said at least one
switching valve comprises two switching'valVes, one of said two
switching valve being disposed in said first piping section and
the other of said two switching valves being disposed in said
second piping section.

6. An oil changer, comprising:

first and second oil reservoirs;

piping extending from said £first and second oil
reservoirs; '
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predet er mi ned si gnal fronlsaid air sensd4 and said flowrate signal from
said flow rate neter. 7. The oil changer of claim6, wherein said
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at least one air sensor comprising a switch switchable between
an open state and a closed state, said at least one air sensor
outputting a predetermined signal when said switch is in one
of said open state and said closed state, and a float movable
between a first position in which said float causes said switch
to be in said open state and a second position in which said
float causes said switch to be in said closed state, said float
having the properties of being floated by oil and not being
floated by air; and

a control section receiving said predetermined signal from

said air sensor and said flow rate signal from said flow rate
meter.

7. The oil changer of claim 6, wherein said piping comprises
a first piping section connected with said first oil reservoir,
a second piping section connected with said second oil
reservolir, and a common piping section, wherein said first and
second'piping sections extend separately from said respective
first and second oil reservoirs to said common piping section,
wherein said at least one air sensor comprises two air sensors,
with one of said air sensors being in said first piping section
and the other of said air sensors being in said second piping
section, and wherein said oil pump and said flow rate meter are
in said common piping section.

8. The oil changer of claim 6, wherein said float comprises

‘a magnet and said switch comprises a reed switch, whereby said
reed switch is switched between said open state and said closed
state by movement of said magnet of said float.
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ABSTRACT OF THE DISCLOSURE
OIL CHANGER

An oil changer comprises at least piping 5, 9, and 10,
along which an oil pump 12 and switching valves 8a, 8b are
disposed, and first and second oil reservoirs 3, and 4. Used
0il in an o0il use location is recovered into the oil reservoir
4 via the piping, while unused oil in the first oil reservoir
3 is supplied into the oil use location via the piping. 1In
this case, a flowmeter 11 for measuring an oil flow rate, as
well as air sensors 6a, 6b for detecting the existence of air
in used and/or unused oil when the air happens to exist in a
flow of the used or unused oil and for outputting a
predetermined signal, are provided at intermediate positions
along the length of the piping 5, 9, and 10. Furthermore, a
control section is provided into which the flow rate signal
from the flowmeter 11 is inputted and which normally counts
the number of the flow rate signals, but does not count them
when the predetermined signal is inputted. Thus, as
measurement error which would otherwise occur when air happens
to be mixed into oil can be avoided, it is possible to
measure, by means of the flowmeter and with high accuracy, the
0il flow rate of the oil to be exchanged.

Figure 1



