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Description
BACKGROUND OF THE INVENTION
1. Technical Field of the Invention

[0001] The presentinvention relates to a fueling appa-
ratus for supplying fuel oil to automobiles, and more par-
ticularly to a fueling apparatus having a function of de-
tecting intermixture of water in fuel oil.

2. Description of the Related Art

[0002] In gas stations, fuel oil supplied to automobiles
fromfueling apparatus is storedin oil storage tanks. Since
these oil storage tanks are buried underground in the gas
stations, water generated by dew condensation of water
vapor in the air may be mixed in fuel oil in the oil storage
tank and groundwater may permeate the oil storage tank
because of corrosion of the oil storage tank. In addition,
since the oil storage tank and the fueling apparatus are
connected with each other through oil lines buried un-
derground, when a small hole opens in the oil storage
tank by the corrosion, the groundwater will be sucked
through this small hole and the water will be mixed in the
fuel oil.

[0003] Then, when fuel oil in which water is mixed is
supplied to automobiles, it may cause a major accident
such as engine breakage by poor combustion. In view of
the situation described above, a fueling apparatus with
afunction of detecting intermixture of water in fuel oil has
been desired.

[0004] Here, itis possible to detect whether a water is
mixed in a fuel oil or not with various sensors. However,
the fuel oil treated with fueling apparatus is inflammable,
and a fuel oil supply system including a pump unit and a
flowmeter is arranged in an area where vapor of fuel oil
exists, what is called a dangerous area, so that the var-
ious sensors should be in the dangerous area also.
Therefore, when transmitting detection results of the sen-
sors through electric signal, there exists a problem that
the sensors and an electric device for processing the
detection results of the sensors must be explosion-proof
to prevent sparking. Since the sensors and the electric
device with explosion-proof structure become large, it is
difficult to install them in a narrow case of a fueling ap-
paratus.

[0005] As another conventional art exists a technique
in which a fueling control device and an indicator for
amount of oil supply, the both of which are not provided
with explosion-proof structure, are disposed in an area
where vapor of fuel oil is not filled (non-dangerous area)
(refer to Patent document 1).

[0006] However, it is necessary to mount the sensor
for detecting intermixture of water in fuel oil in the fuel oil
supply system, and the fuel oil supply system s arranged
in the dangerous area where vapor of fuel oil exists.
Therefore, in the conventional art mentioned above also,
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the sensor for detecting intermixture of water in fuel oil
is required to be explosion-proof, and the problem men-
tioned above is not solved.

[0007] Patent document 1: Japanese Patent Publica-
tion Heisei 11-106000

[0008] A fuelling apparatus wherein a mixture of fuel
and water is detected is known from US
2012/0261437A1.

BRIEF SUMMARY OF THE INVENTION

[0009] The present invention has been made in con-
sideration of the above problems in the conventional art,
and the object thereof is to provide a fueling apparatus
that can detect intermixture of water in fuel oil and does
not necessitate a sensor for intermixture of water in fuel
oil to be explosion-proof. Object of the present invention
is a fuelling apparatus according to any of claims 1 or 2.
Embodiments of the invention are set out in the depend-
ent claims.

[0010] With the present invention, electric signals are
not used in the dangerous area, so that sparks do not
occur and it is not necessary to apply explosion-proof
structure to the detection portion of the detection sensor.
In addition, it is not necessary to apply explosion-proof
structure to the control device for detecting intermixture
of water and the photoelectric conversion device in the
indicator case, which enables flexible layout placement
of various devices. Further, in this position where the
detecting portion is disposed, fuel oil and water are uni-
formly mixed with each other by the pump unit to become
cloudy (condition that water exists in fuel oil as fine par-
ticles), so that it becomes easy to detect intermixture of
water in fuel oil.

[0011] With the present invention, electric signals are
not used in the dangerous area, so that sparks do not
occur and it is not necessary to apply explosion-proof
structure to the detection portion of the detection sensor.
In addition, it is not necessary to apply explosion-proof
structure to the control device for detecting intermixture
of water and the photoelectric conversion device in the
indicator case, which enables flexible layout placement
of various devices.

[0012] In the fueling apparatus, the detection sensor
comprises an optical fiber having the detecting portion
at a tip thereof, and can have a portion where the optical
fiber penetrates into aboundary portion between the dan-
gerous area and the non-dangerous area can be sealed
with a cable clamp.

[0013] With this, a vapor of fuel oil in the dangerous
area can be prevented from permeating the non-danger-
ous area.

[0014] The fueling apparatus may further comprise: an
agitator mounted to the oil line between the submersible
pump and the flowmeter, wherein the detecting portion
is disposed between the agitator and the connecting port
of the fueling pipe to the fueling hose. In this position
where the detecting portion is disposed, fuel oil and water
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are uniformly mixed with each other by the agitator to
become cloudy, which makes it easy to detect intermix-
ture of water in fuel oil.

[0015] As mentioned above, with the present inven-
tion, it is possible to provide a fueling apparatus capable
of detecting intermixture of water in fuel oil without re-
quiring explosion-proof structure for a detecting sensor
for detecting intermixture of water in fuel oil.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016]

FIG. 1 is a fragmentary sectional front view showing
a fueling apparatus according to the first embodi-
ment of the present invitation.

FIG. 2 is an enlarged sectional view for explaining a
condition that a cable clamp, which is used in the
fueling apparatus shown in FIG. 1, is attached.
FIG. 3 is a perspective view exemplarily showing a
condition that a detecting portion at a tip of an optical
fiber is attached to a pump unit used in the fueling
apparatus shown in FIG. 1.

FIG. 4 is an enlarged sectional view showing a por-
tion where a detecting portion at a tip of an optical
fiber is attached to the pump unit shown in FIG. 3.
FIG. 5 is a characteristic graph used for detecting
intermixture of water in fuel oil.

FIG. 6 is a block diagram of a controlling device of
the fueling apparatus according to the presentinven-
tion used for detecting whether water is mixed in a
fuel oil or not while utilizing the characteristic shown
in FIG. 5.

FIG. 7 is a flowchart showing a control of the fueling
apparatus according to the present invention used
for detecting whether water is mixed in a fuel oil or
not while utilizing the characteristic shown in FIG. 5.
FIG. 8 is a fragmentary sectional front view showing
afueling apparatus according to the second embod-
iment of the present invitation.

FIG. 9 is an enlarged sectional view showing a por-
tion where a detecting portion at a tip of an optical
fiber is attached to an agitator used in the fueling
apparatus shown in FIG. 8.

DETAILED DESCRIPTION OF THE INVENTION

[0017] Next, embodiments of the presentinvention will
be explained with reference to drawings. First, a fueling
apparatus according to the first embodiment of the
present invention will be explained with reference to
FIGs. 1 to 4.

[0018] In FIG. 1, a fueling apparatus 1 has an equip-
ment case 2 and an indicator case 15. The inside of the
equipment case 2 is a dangerous area where vapor of
fuel oil exists with high possibility. The devices in the
equipment case 2 are formed to be explosion-proof. In
the equipment case 2 are provided a pump unit 4 driven
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by a motor 3, a flowmeter 5 for measuring amount of oil
supply and so on.

[0019] In this pump unit 4 are provided an inflow port
4A, a pump 4B, and a discharge port 4C, and to each of
the inflow port 4A and the discharge port 4C is provided
a strainer 6. The inflow port 4A of the pump unit 4 is
communicated with an underground oil storage tank 8
through an oil line 7. The discharge port 4C is connected
to the flowmeter 5. As mentioned above, the pump 4B
(gear pump shown in FIG. 1) is driven by the motor 3.
[0020] In the fueling apparatus 1 shown in FIG. 1
stands up a fueling pipe 9 connected to the flowmeter 5
in the a support 10. Then, to a connecting port 9A at a
tip of the fueling pipe 9 is connected a fueling hose 11;
to a tip of the fueling hose 11 is attached a fueling nozzle
12; and the fueling nozzle 12 is hung on a nozzle holder
13. In this connection, a circumference of the fueling pipe
9is the dangerous area where vapor of fuel oil exists with
high possibility.

[0021] The indicator case 15 located above the equip-
ment case 2 is a non-dangerous area where no vapor of
fuel oil exists. A fueling control device 16, an indicator 17
and so on that are provided in the indicator case 15 are,
unlike the devices inthe equipment case 2, notexplosion-
proof. The fueling control device 16 provided in the indi-
cator case 15 is connected with the motor 3 in the equip-
ment case 2 and the flowmeter 5 through signal wires 18.
[0022] The indicator case 15 has a vapor barrier 15A.
To a portion where the signal wire 18 penetrates the va-
por barrier 15A is provided a cable clamp 19. In other
words, the portion where the signal wire 18 penetrates
the vapor barrier 15A is sealed by the cable clamp 19.
Since the portion where the signal wire 18 penetrates the
vapor barrier 15A is sealed by the cable clamp 19, the
vapor of fuel oil in the equipment case 2 is prevented
from entering into the indicator case 15 along the signal
wire 18.

[0023] In the indicator case 15 is provided a control
device 21 for water detection, and a photoelectric con-
version device 22 connected to the control device 21,
and to the photoelectric conversion device 22 is connect-
ed an optical fiber 23b. Here, the sensor for water detec-
tion is comprehensively expressed as numeral 23, and
has the optical fiber 23b. And, the sensor 23 has a func-
tion of detecting intermixture of water in fuel oil, and a
detecting portion 23a (refer to FIG. 4) is a light-receiving
portion at the tip of the optical fiber 23b.

[0024] As described above, to the vapor barrier 15A of
the indicator case 15 is provided a cable clamp 24; the
optical fiber 23b penetrates the cable clamp 24 to be
introduced in the equipment case 2; and the optical fiber
23bisdisposed in an oil channel of the pump unit4. Since
the portion where the optical fiber 23b penetrates the
vapor barrier 15A is sealed by the cable clamp 24, the
vapor of fuel oil in the equipment case 2 is prevented
from entering into the indicator case 15 along the optical
fiber 23b.

[0025] More specifically, the vapor of fuel oil in the
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equipment case 2 is prevented from entering into the
indicator case 15 along the signal wire 18, and this vapor
is prevented from entering into the indicator case 15
along the optical fiber 23b also. Therefore, the indicator
case 15 is sealed against the vapor of fuel oil in the equip-
ment case 2, so that the indicator case 15 becomes a
safe area (non-dangerous area) where no accident oc-
curs even through electric sparks or the like occur.
[0026] Asshownin FIG. 4, atthe tip of optical fiber 23b
(light-receiving optical cable 232) is provided the detect-
ing portion 23a of the sensor 23 for detecting intermixture
of water. As described below, the sensor 23 for detecting
intermixture of water is a light-receiving sensor, and it is
possible to arrange the detecting portion 23a of the sen-
sor 23 for detection to an area from the oil line 7 in com-
munication with the oil storage tank 8 of the gas station
buried underground to a connecting port 9A of the fueling
hose 11. The detecting portion is preferably arranged to
an area to which hatching is attached in FIG. 1, which
means the area from an accommodation portion of agear
(rotating body) of the pump 4B to the connecting port 9A
of the fueling hose 11.

[0027] In addition, in FIG. 1, in the equipment case 2
and the indicator case 15 are shown only devices relating
to the right-hand fueling hose 11, and construction of
devices relating to the left-hand fueling hose 11 is omitted
for simple illustration.

[0028] FIG. 2 shows in detail a condition where the
optical fibers 23b penetrate the vapor barrier 15A of the
indicator case 15. As mentioned above, the portion where
the optical fibers 23b penetrate the vapor barrier 15A is
sealed by the cable clamp 24.

[0029] |In FIG. 2, a base 25 of the cable clamp 24 is
fixed to the vapor barrier 15A with a nut 26. The optical
fibers 23b passing through the inside of the cable clamp
24 are sealed by a packing 27.

[0030] AsclearlyshowninFIG. 2, the optical fibers 23b
sealed by the cable clamp 24 consist of two optical ca-
bles.

[0031] One of the two optical cables is an optical cable
231 for optical irradiation, and has a function of irradiating
light from the tip thereof (an end portion on the side of
the detecting portion 23ain FIG. 4). The other of the two
optical cables is an optical cable 232 for receiving light,
and as described below with reference to FIG. 4, the op-
tical cable 232 has a detecting portion 23a at a tip thereof
and a function of transmitting light received at the detect-
ing portion 23a to the photoelectric conversion device 22
in the indicator case 15.

[0032] Althoughillustrationis omitted, itis also possible
to fulfill the both functions of the optical cables for irradi-
ating light and receiving light with one optical fiber 23b
only.

[0033] InFIG. 2, the optical fibers 23b (the light-irradi-
ating optical cable 231 and the light-receiving optical ca-
ble 232) in the equipment case 2 are covered with aresin
tube 29, and a tip of the resin tube 29 is fixed to a bracket
62 by a clamp 30. And, the bracket 62 is fixed to the vapor
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barrier 15A with the nut 26. Fixing the optical fibers 23b
with the clamp 30 allows the optical fibers 23b to be pro-
tected from vibration. Here, portions where the optical
fibers 23b are covered with the resin tube 29 in the equip-
ment case 2 only. In other words, with the above con-
struction, when the resin tube 29 is damaged in accidents
or the like in the worst case, the fuel oil in the equipment
case 2 is prevented from entering into the indicator case
15 through a space between an inner wall surface of the
resin tube 29 and the optical fibers 23b.

[0034] In FIGs. 3 and 4 is exemplarily shown a condi-
tion that the detecting portion 23a at the tip of the optical
fiber 23b is disposed near the discharge port 4C of the
pump unit 4. However, as mentioned above, the detect-
ing portion 23a can be provided at a portion in the area
to which hatching is attached in FIG. 1 (the area between
the portion accommodating the gear of the pump 4B and
the connecting port 9A that is a connecting port of the
fueling hose 11).

[0035] In order to detect intermixture of water in fuel
oil with the sensor 23 for detecting intermixture of water
with a mode described below, it is necessary that the
mixture of the water and the fuel oil becomes cloudy, in
which the water and the fuel oil are uniformly mixed with
each other. The reason why the detecting portion 23a of
the sensor 23 is arranged in an area on the side of the
fueling nozzle 12 from the portion accommodating the
gear of the pump 4B is that water and fuel oil are agitated
by the gear of the pump 4B in this area to allow the water
to uniformly be mixed in the fuel oil so as to become
cloudy, which enables detection of intermixture of water
in fuel oil.

[0036] InFIGs.3and4,acapbody 31is disposed near
the discharge port 4C of the pump 4, and the cap body
31 is fixed to the pump unit 4 with bolts 32. In a hole 33
drilled though the cap body 31 screws a hollow bolt 34;
into the hollow bolt 34 is inserted a packing 35; and in
the hollow bolt 34 screws the hollow bolt 36. And, into
the hollow portion of the hollow bolt 36 is inserted the
optical fiber 23b.

[0037] In other words, into the hollow bolt 34 that is
screwed in the cap body 31 is thrust the hollow bolt 36;
into the hollow portion of the hollow bolt 36 is inserted
the optical fiber 23b; and the hollow portion of hollow bolt
34 is sealed by the packing 35. Then, as shown in FIG.
4, to the tip portion (lower end portion in FIG. 4) of the
optical fiber 23b (light-receiving optical cable 232) is at-
tached the detecting portion 23a of the sensor 23.
[0038] Next, with reference to FIGs. 5 to 7 will be ex-
plained an example of control for detecting whether water
is mixed in fuel oil or not in the fueling apparatus of the
present invention.

[0039] As mentioned above, a water mixed in a fuel oil
is agitated when pumped up by the pump 4B of the pump
unit 4; the water becomes fine particles; and the mixture
of the fuel oil and the water becomes cloudy. A part of
the light irradiated from the tip of the optical cable 231
for optical irradiation impinges on the fine water particles
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and reflected therefrom, and then received by the detect-
ing portion 23a (of the sensor 23) at the tip of the optical
cable 232 for light-reception. The amount of light received
(amount of light reflected on the water particles) increas-
es when water mixing ratio in the fuel oil becomes large
(curve a in FIG. 5).

[0040] On the other hand, the other part of the light
irradiated from the tip of the optical cable 231 for optical
irradiation (light that did not impinge on the water parti-
cles) goes straight while penetrating into the fuel oil in
which the fine water particles are mixed; reflects on an
opposed wall surface (not shown); goes straight while
penetrating into the fuel oil again; and is received by the
detecting portion 23a at the tip of the optical cable 232
for light-reception. The amount of light received (amount
of light received by the detecting portion 23a after going
straight while penetrating into the fuel oil and being re-
flected on the opposed wall surface) decreases when the
water mixing ratio in the fuel oil becomes large (curve
of FIG. 5).

[0041] Then, the total amount of light received by the
detecting portion 23a at the tip of the optical cable 232
for light-reception becomes equal to the sum of the
amount of light received shown in curve o in FIG. 5 and
the amount of light received shown in curve f in FIG. 5,
and the characteristic is expressed as the curve "a+p" in
FIG. 5.

[0042] Here, the vertical axis of FIG. 5 shows the
amount of light received, and the horizontal axis shows
the water mixing ratio. Calculating the total amount of
light received by the detecting portion 23a (for example,
"sensor detection result" in FIG. 5) and searching a point
v, which is located on the characteristic curve "o+p"
shown in a dashed dotted line in FIG. 5 as a correspond-
ing point allows a numerical value 5 on the horizontal axis
corresponding to the point y to be the water mixing ratio
at the time.

[0043] FIG. 6 is a block diagram of the control device
21 that performs the control explained in FIG. 5, and FIG.
7 is a flow chart of the control explained in FIG. 5. The
construction of the control device 21 and the control ex-
plained in FIG. 5 will be explained mainly with reference
to FIGs. 6 and 7.

[0044] Alightinputtedintothe photoelectric conversion
device 22 through the light-receiving optical cable 232
(the amount of light received at the detecting portion 23a)
is converted into an electric signal; this electric signal is
read into a light quantity calculation block 41 through a
signal line L3 (Step S1); and the total amount of light
received at the detecting portion 23a is calculated (Step
S2). The calculated amount of light received is transmit-
ted to a water mixing ratio calculation block 42 through
a line L4, and the water mixing ratio is calculated based
on the characteristic, which is transmitted from a memory
block 40 (refer to FIG. 5), relating to the amount of light
received and the water mixing ratio (Step S3).

[0045] The calculated water mixing ratio is transmitted
to ajudgment block 43 through a line L5. And, a judgment
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result in the judgment block 43 is transmitted to an an-
nunciation processing block 44, a means 45 for annun-
ciation, a fueling stop processing block 46, a means 47
for stopping fueling, a maintenance processing block 48,
a means 49 for maintenance and an indication means
50 through a line L6.

[0046] Inthe judgment block 43, the water mixing ratio
of the water mixing ratio calculation block 42 is compared
with the "threshold" transmitted through the line L2 from
the memory block 40 (a threshold whether the water mix-
ing ratio reaches to the level that needs annunciation or
not: a threshold whether the water mixing ratio is in a
normal level or not) (Step S4).

[0047] Whenthe water mixing ratio is below the thresh-
old (Noin Step S4), itis judged that the water mixing ratio
is in a normal level (satisfactory level), and it returns to
Step S1. It means that the sensor 23 detects that the
water is not mixed in the fuel oil at this time. When the
water mixing ratio is larger than the threshold (Yes in
Step S4), it progresses to Step S5. It means that the
sensor 23 detects intermixture of water in fuel oil.
[0048] In Step S5, it is judged that only annunciation
should be performed by a fueling control device 16 (refer
to FIG. 1); the annunciation and/or a fueling stop process-
ing should be performed; or the annunciation, the fueling
stop processing, and/or processing for maintenance
should be performed.

[0049] More specifically, in case that the water mixing
ratio is in a level that only the annunciation should be
performed, neither the fueling stop processing nor the
processing for maintenance will be performed. In case
that the water mixing ratio is in a level that needs the
fueling stop processing, the fueling stop processing will
be performed by the fueling control device 16. The an-
nunciation can also be performed in that case. In case
that the water mixing ratio is larger, the fueling stop
processing and/or the processing for maintenance will
be performed. The annunciation can also be performed
in that case.

[0050] According to the embodiment of the illustration,
the detecting portion 23a of the sensor 23 is provided in
the equipment case 2 whose inside is the dangerous ar-
ea, but the control device 21 for processing the light (light
signal) from the detecting portion 23a of the sensor 23,
and the photoelectric conversion device 22 are arranged
in the indicator case 15 whose inside is the non-danger-
ous area.

[0051] Therefore, the detecting portion 23a of the sen-
sor 23 in the equipment case 2 irradiates and receives
light only, and does not perform transmission and recep-
tion of electric signal. As a result, in case that the detect-
ing portion 23a of the sensor 23 is provided in the equip-
ment case 2 in which vapor of fuel oil is likely to be full,
no spark caused by electric signal occurs in this detecting
portion 23a.

[0052] In addition, the light signal from the detecting
portion 23a of the sensor 23 is converted into electric
signal by the photoelectric conversion device 22 in the
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indicator case 15 and is processed with the control device
21, so that the electric signal corresponding to the de-
tection result of the detecting portion 23a is transmitted
and received only in the indicator case 15. Therefore,
according to the embodiment of the illustration, it is de-
tectable whether the water is mixed in the fuel oil or not
with the sensor 23 for detection while maintaining high
safety.

[0053] In this relation, in the embodiment of the illus-
tration, the detecting portion 23a of the sensor 23 in the
equipment case 2 performs transportation and reception
of light only, and the control device 21 that processes the
light signal from the detecting portion 23a and the pho-
toelectric conversion device 22 are disposed in the indi-
cator case 15 whose inside is non-dangerous area.
Therefore, the detecting portion 23a of the sensor 23,
the control device 21, and the photoelectric conversion
device 22 can be formed without explosion-proof struc-
ture.

[0054] Next, with reference to FIGs. 8 and 9, a fueling
apparatus according to the second embodiment of the
present invention will be explained. This fueling appara-
tus 51 differs from the fueling apparatus 1 in that the
apparatus 51 has a submergible pump 52 in the oil stor-
age tank 8 in place of the pump unit 4 of the fueling ap-
paratus 1, and has an agitator 53 and a strainer 54 dis-
posed in the position in which the pump unit 4 of the
fueling apparatus 1 has been located. In addition, to the
same constituent factors as the above-mentioned fueling
apparatus 1 are attached the same reference numbers,
or illustrations of the factors are omitted, and detailed
explanations thereof are omitted.

[0055] The submergible pump 52 is provided with an
vane wheel therein. And, in an agitator 53 is, as shown
in FIG. 9, drilled a screw hole 53a; in the screw hole 53a
is screwed a hollow bolt 34; into the hollow bolt 34 is
inserted a packing 35; and into a hollow portion of the
hollow bolt 36 is inserted the optical fiber 23b. To the tip
portion (lower end portion) of this optical fiber 23b (light-
receiving optical cable 232) is attached the detecting por-
tion 23a of the sensor 23. In the agitator 53 is arranged
a plurality of vanes 53b for agitation.

[0056] In addition, in the same manner as the above
embodiment, since the portions where the signal wire 18
and the optical fiber 23b penetrate the vapor barrier 15A,
which is a boundary portion between the equipment case
2 and the indicator case 15, are sealed by the cable
clamps 19, 24, the vapor of fuel oil in the equipment case
2 is prevented from entering into the indicator case 15
along the signal wire 18 and the optical fiber 23b. There-
fore, the inside of the indicator case 15 is always main-
tained its safety as a non-dangerous area.

[0057] In this embodiment, in the same manner as the
first embodiment described above, the existence of in-
termixture of water in fuel oil can be judged in a stage
before supplying the fuel oil to automobiles. And, it is
possible to take required measures such as annunciation
and stoppage of oil supply in a stage before causing stop-
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page of engine.

[0058] The embodiments of illustration are illustrative
only, and the embodiments are not described to limit the
technical scope of the present invention. For example, it
is also possible to arrange the detecting portion 23a of
the sensor 23 to the area between the oil line 7 that is
communicated with the oil storage tank 8 of the gas sta-
tion buried underground and the connecting port 9A of
the fueling hose 11.

[0059] In addition, in case that the detecting portion
23a of the sensor 23 is arranged in the fueling pipe 9
(refer to FIG. 1), it is necessary to seal a portion where
the optical fiber 23b penetrates the vapor barrier 15A of
the indicator case 15 by cable clamps.

EXPLANATION OF REFERENCE NUMBERS
[0060]

1 fueling apparatus

2 equipment case

3 motor

4 pump unit

4A inflow port

4B pump

4C discharge port

5 flowmeter

6 strainer

7 oil line

8 oil storage tank

9 fueling pipe

9A connecting port

10 support

11 fueling hose

12 fueling nozzle

13 nozzle holder

15 indicator case

15A vapor barrier

16 fueling control device

17 indicator

18 signal wire

19 cable clamp

21 control device for water detection
22 photoelectric conversion device
23 sensor for detecting intermixture of water
23a detecting portion of detection sensor
23b optical fiber

231, 232 optical cables

24 cable clamp

25 base

26 nut

27, 35 packings

29 resin tube

30 clamp

31 cap body

34, 36 hollow bolts

41 light quantity calculation block
42 water mixing ratio calculation block
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43 judgment block

44 annunciation processing block
45 annunciation means

46 fueling stop processing block
47 means for stopping fueling

48 maintenance processing block
49 means for maintenance

50 indication means

51 fueling apparatus

52 submersible pump

53 agitator

53a screw hole

53b vanes

54 strainer

Claims

1.

A fueling apparatus (1) comprising:

an equipment case (2);

a flowmeter (5) disposed in the equipment case
2);

afueling pipe (9) connected to the flowmeter (5);
afueling hose (11) connected to the fueling pipe
(9) through a connecting port (9A);

a fueling nozzle (12) disposed at the tip of the
fueling hose (11);

a sealed indicator case (15) whose inside is an
areawhere in use fuel oil vapors are not present;
a fueling control device (16), an indicator (17)
and a second control device (21) for detecting
intermixture of water and fuel oil that are in-
stalled in the indicator case (15);

an oil line (7) adapted for connecting an oil stor-
age tank (8) and the flowmeter (5) with each
other;

a pump unit (4) mounted to the oil line (7);

a detection sensor (23) provided with an optical
fiber (23b) having a detecting portion (23a) at a
tip of said sensor (23) for detecting whether a
water is mixed in a fuel oil or not by irradiating
light to the fuel oil, said detecting portion (23a)
disposed between said pump unit (4) and said
connecting port (9A) where in use fuel oil vapors
are present, a photoelectric conversion device
(22);

characterized in that

the photoelectric conversion device (22) for
processing an optical signal from the detecting
portion (23a) of the detection sensor (23) is dis-
posed in said indicator case (15).

2. Afueling apparatus (1) comprising:

an equipment case (2);
a flowmeter (5) disposed in the equipment case

2);
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afueling pipe (9) connected to the flowmeter (5);
afueling hose (11) connected to the fueling pipe
(9) through a connecting port (9A);

a fueling nozzle (12) disposed at the tip of the
fueling hose (11);

a sealed indicator case (15) whose inside is an
area where in use fuel oil vapors are not present;
a fueling control device (16), an indicator (17)
and a second control device (21) for detecting
intermixture of water and fuel oil that are in-
stalled in the indicator case (15);

an oil line (7) adapted for connecting an oil stor-
age tank (8) and the flowmeter (5) with each
other;

a submersible pump (52) mounted to the oil line
(7) in the oil storage tank (8);

a detection sensor (23) provided with an optical
fiber (23b) having a detecting portion (23a) at a
tip of said sensor (23) for detecting whether a
water is mixed in a fuel oil or not by irradiating
light to the fuel oil, said detecting portion (23a)
disposed between said submersible pump (52)
and said connecting port (9A) where in use oil
vapors are, a photoelectric conversion device;

characterized in that

the photoelectric conversion device (22) for
processing an optical signal from the detecting
portion (23a) of the detection sensor (23) is dis-
posed in said indicator case (15).

The fueling apparatus (1) as claimed in claim 1 or 2,
wherein a portion of the optical fiber (23b) where it
penetrates into aboundary portion between the area,
where in use fuel oil vapors are present and said
indicator case (15) as the area where fuel oil vapors
are not present, is sealed with a cable clamp (24).

The fueling apparatus (1) as claimed in claim2, fur-
ther comprising an agitator (53) mounted to the oil
line (7) between the submersible pump (52) and the
flowmeter (5),

wherein said detecting portion (23a) is disposed be-
tween the agitator (53) and the connecting port (9A)
of the fueling pipe (9) to the fueling hose (11).

Patentanspriiche

1.

Ein Tankapparat (1) bestehend aus:

einem Ausrustungskoffer (2);

einem in dem Ausristungskoffer (2) angeord-
neten Durchflussmessgerat (5) einem Tankrohr
(9), das mit dem Durchflussmessgerat (5) ver-
bunden ist;

einem Tankschlauch (11), der mitdem Tankrohr
(9) Uber einen Verbindungsanschluss (9A) ver-
bunden ist;
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einer Tankduse (12), die am Ende des Tank-
schlauchs (11) angeordnet ist;

einem verschlossenen Anzeigergehause (15)
dessen Inneres ein Bereich ist, im Einsatz keine
Treibdldampfe vorhanden sind;

ein Tanksteuergerat (16), ein Anzeiger (17) und
ein zweites Steuergerat (21) zur Erkennung von
Beimischungen von Wasser und Tankal,
dieindem Anzeigergehduse (15) installiert sind;
eine Olleitung (7), zur Verbindung eines Olla-
gertanks (8) und des Durchflussmessgerats (5)
untereinander adaptiert ist;

eine Pumpeinheit (4), die an die Olleitung (7)
montiert ist;

ein Detektionssensor (23), der mit einem Licht-
wellenleiter (23b) ausgestattet ist und einen De-
tektionsabschnitt (23a) an einer Spitze des er-
wahnten Sensors (23) hat zur Erkennung, ob
Wasser in das Treibdl gemischt ist oder nicht,
durch die Ausstrahlung von Licht ins Treibdl,
dem erwdhnte Detektionsabschnitt (23a), der
zwischen der erwadhnten Pumpeinheit (4) und
dem erwdhnten Verbindungsanschluss (9A) an-
geordnet ist, wo im Einsatz Oldampfe vorhan-
den sind, ein photoelektrischer Mengenumwer-
ter (22);

dadurch gekennzeichnet, dass

der photoelektrische Mengenumwerter (22) zur
Verarbeitung eines optischen Signals von dem
Detektionsabschnitt (23a) des Detektionssen-
sors (23) in dem erwahnten Anzeigergehduse
(15) angeordnet ist.

2. Ein Tankapparat (1) bestehend aus:

einem Ausristungskoffer (2);

einem in dem Ausristungskoffer (2) angeord-
neten Durchflussmessgerat (5);

einem Tankrohr (9), das mit dem Durchfluss-
messgerat (5) verbunden ist;

einem Tankschlauch (11), der mit dem Tankrohr
(9) Uber einen Verbindungsanschluss (9A) ver-
bunden ist;

einer Tankdise (12), die am Ende des Tank-
schlauchs (11) angeordnet ist;

einem verschlossenen Anzeigergehause (15)
dessen Inneres ein Bereich ist, im Einsatz keine
Treibdldampfe vorhanden sind;

ein Tanksteuergerat (16), ein Anzeiger (17) und
zweites Steuergerdt (21) zur Erkennung von
Beimischungen von Wasser und Tankol,
dieindem Anzeigergehduse (15) installiert sind;
eine Olleitung (7), die zur Verbindung eines OI-
lagertanks (8) und des Durchflussmessgerats
(5) untereinander adaptiert ist;

eine Tauchpumpe (52), die an die Olleitung (7)
im Ollagertank (8) montiert ist;

ein Detektionssensor (23), der mit einem Licht-
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wellenleiter (23b) ausgestattet istund einen De-
tektionsabschnitt (23a) an einer Spitze des er-
wahnten Sensors (23) hat zur Erkennung, ob
Wasser in das Treibdl gemischt ist oder nicht,
durch die Ausstrahlung von Licht ins Treibdl,
dem erwahnte Detektionsabschnitt (23a), zwi-
schen der erwahnten Tauchpumpe (52) und
dem erwahnten Verbindungsanschluss (9A) an-
geordnet ist, wo im Einsatz Oldampfe sind, ein
photoelektrischer Mengenumwerter;

dadurch gekennzeichnet, dass

der photoelektrische Mengenumwerter (22) zur
Verarbeitung eines optischen Signals von dem
Detektionsabschnitt (23a) des Detektionssen-
sors (23) in dem erwdhnten Anzeigergehause
(15) angeordnet ist.

Der Tankapparat (1) gemaf Anspruch 1 oder 2,

worin ein Teil des Lichtwellenleiters (23b) dort, wo
er in den Grenzabschnitt zwischen dem Bereich, wo
im Einsatz Treibdldadmpfe vorhanden sind, und dem
erwahnten Anzeigergehause (15) als dem Bereich,
in dem keine Treibdldampfe vorhanden sind, ein-
dringt, mit einer Kabelklemme (24) verschlossen ist.

Der Tankapparat (1) gemaf Anspruch 2, der weiter-
hin ein Rithrwerk (53), das auf die Olleitung (7) zwi-
schen der Tauchpumpe (52) und dem Durchfluss-
messgerat (5) montiert ist,

worin der erwdhnte Detektionsabschnitt (23a) zwi-
schen dem Rihrwerk (53) und dem Verbindungsan-
schluss (9A) des Tankrohrs (9) an den Tankschlauch
(11) angeordnet ist.

Revendications

Un dispositif d’alimentation en combustible (1)
comprenant :

un boitier d’équipement (2) ;

un débitmetre (5) disposé dans le boitier d’équi-
pement (2) ;

une conduite d’alimentation en combustible (9)
connectée au débitmétre (5) ;

un tuyau d’alimentation en combustible (11)
connecté a la conduite d’alimentation en com-
bustible (9) par l'intermédiaire d'un orifice de
connexion (9A) ;

une buse d’alimentation en combustible (12)
disposée sur I'extrémité du tuyau d’alimentation
en combustible (11) ;

un boitier de l'indicateur étanche (15), qui com-
prend une zone interne exempte en service de
vapeurs de fioul ;

un dispositif de commande de I'alimentation en
combustible (16), un indicateur (17) et un se-
cond dispositif de commande (21) aux fins de
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détection du mélange d’eau et de fioul, installés
dans le boitier de I'indicateur (15) ;

une conduite d’huile (7) adaptée pour la con-
nexion d’un réservoir de stockage d’huile (8) et
du débitmetre (5) I'un avec l'autre ;

une unité de pompage (4) montée sur la con-
duite d’huile (7) ;

un capteur de détection (23) pourvu d’une fibre
optique (23b) dotée d'un trongon de détection
(23a) a I'extrémité dudit capteur (23) permettant
de détecter I'éventuel mélange de I'eau dans le
fioul par irradiation du fioul avec de la lumiere,
ledit trongon de détection (23a) étant disposé
entre ladite unité de pompage (4) et ledit orifice
de connexion (9A), ou les vapeurs de fioul sont
présentes en service, un dispositif de conver-
sion photoélectrique (22) ;

caractérisé en ce que

le dispositif de conversion photoélectrique (22)
destiné au traitement d’un signal optique prove-
nant du trongon de détection (23a) du capteur
de détection (23) est disposé dans ledit boitier
de lindicateur (15).

d’alimentation en
comprenant :

combustible (1)

un boitier d’équipement (2) ;

un débitmeétre (5) disposé dans le boitier d’équi-
pement (2) ;

une conduite d’alimentation en combustible (9)
connectée au débitmetre (5) ;

un tuyau d’alimentation en combustible (11)
connecté a la conduite d’alimentation en com-
bustible (9) par l'intermédiaire d'un orifice de
connexion (9A) ;

une buse d’alimentation en combustible (12)
disposée sur'extrémité du tuyau d’alimentation
en combustible (11) ;

un boitier de I'idicateur étanche (15), qui com-
prend une zone interne exempte en service de
vapeurs de fioul ;

un dispositif de commande de I'alimentation en
combustible (16), un indicateur (17) et un se-
cond dispositif de commande (21) aux fins de
détection du mélange d’eau et de fioul, installés
dans le boitier de I'indicateur (15) ;

une conduite d’huile (7) adaptée pour la con-
nexion d’un réservoir de stockage d’huile (8) et
du débitmetre (5) I'un avec l'autre ;

une pompe submersible (52) montée surla con-
duite d’huile (7) dans le réservoir de stockage
d’huile (8) ;

un capteur de détection (23) pourvu d’une fibre
optique (23b) dotée d’'un trongon de détection
(23a) a I'extrémité dudit capteur (23) permettant
de détecter I'éventuel mélange de I'eau dans le
fioul par irradiation du fioul avec de la lumiere,

10

15

20

25

30

35

40

45

50

55

ledit trongon de détection (23a) étant disposé
entre ladite pompe submersible (52) et ledit ori-
fice de connexion (9A), ou les vapeurs d’huile
sont présentes en service, un dispositif de con-
version photoélectrique (22) ;

caractérisé en ce que

le dispositif de conversion photoélectrique (22)
destiné au traitement d’un signal optique prove-
nant du trongon de détection (23a) du capteur
de détection (23) est disposé dans ledit boitier
de lindicateur (15).

Le dispositif d’alimentation en combustible (1) con-
formément aux revendications 1 ou 2, dans lequel
un trongon de la fibre optique (23b) pénétre dans la
partie limite située entre la zone ou sont présentes
en service des vapeurs de fioul et ledit boitier de
I'indicateur (15), en tant que zone ou les vapeurs de
fioul ne sont pas présentes, se voit sceller avec un
serre-cable (24).

Le dispositif d’alimentation en combustible (1) con-
formément a larevendication 2, comprenant de plus
un agitateur (53) monté sur la conduite d’huile (7)
entre la pompe submersible (52) et le débitmetre (5),
dans lequel ledit trongon de détection (23a) est dis-
posé entre I'agitateur (53) et I'orifice de connexion
(9A) de la conduite d’alimentation en combustible
(9) vers le tuyau d’alimentation en combustible (11).
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