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@ Detection arrangement suitable for detecting the intake air flow rate in an internal combustion engine.

@ An apparatus for measuring the flow rate of intake air
into an internal combustion engine is designed such that
conduit-mounted ultrasonic transducers (4) can respond
quickly to changes in the intake air temperature. In this
manner, any modulation of the emitted ultrasonic energy
due to temperature effects can be eliminated, so that the
device may accurately measure the flow.

The detector portion (2) carrying the sensors (4) is
mounted within a casing (1) (e.g. the air filter casing) by a

partition wall (9) which is downstream of the sensors (4). e_ ¢
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DETECTION ARRANGEMENT SUITABLE FOR DETECTING TEE
INTAKE AIR FLOW RATE IN AN INTERNAL COMBUSTION ENGINE

The present invention relates to a detection arrangement
suitable for detecting an intake air flow rate in an
automotive engine, comprising: a casing into which intake

air is introduced; a detector for detecting the air flow
rate; and a partition extending between said detector and
said casing for bounding upstream and downstream regions of
the intake air. An arrangement according to the invention may
be housed in a casing of an air cleaner or the like.

There has been previously used a vortex-shedding flow-
meter for ultrasonically detecting the generation frequency
of von Karman vortices to determine the flow rate of air drawn
into automotive engines. The known vortex-shedding flowmeter
comprises an ultrasonic transducer or emitter for radiating
ultrasonic energy into a flow of intake or suction air, and
further ultrasonic transducer or receiver for receiving the
ultrasonic energy as modulated by von Karman vortices generated
in the air flow. The ultrasonic transducers are mounted on
the wall of a pipe through which the suction air to be
measured flows.

A typical prior air flow rate measuring construction,
and an electronic apparatus therefor, is illustrated in U.S.
Patent 3,818,877 to Barrera. In this patent, means by
which the modulated ultrasonic energy is converted into a
control signal for use with a fuel injector is disclosed.

It is known that the temperature of intake air in

automotive engines rises 10 to 20 degrees Celsius in a few
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minutes when the engine is idling in the sun in midsummer.
Since the propagation velocity of ultrasonic™energy in air
varies with temperature as is well known, the ultrasonic
energy as it passes through the air to be measured is sub-
ject  to modulation due to both von Kirmdn vortices and this.
temperature'change while the von Kdrm&n vortices are being
detected with air undergoing a sharp temperature rise. When
the teﬁperature distribution is uniform throughout the suc-
tion air, it is an easy task to detect only ultrasonic modu-
lations due to the von Kirmdn vortices. However, where there
are temperature differences in the flow of intake air, ultra-
sonic modulations which are caused by the von Kirmin vortices
and other ultrasonic modulations that are dependent upon the
temperature differences are superimposed, resulting in diffi-
culties in detecting only the vortex-dependent ultrasonic
modulations. Therefore, the prior vortex-sheddiné flowmeter

has been unable to detect only “von Karman vortices under such

conditions.

20 The present invention has been designed to eliminate or at least

25

reduce the delay with which the wall of a pipe passing air there-

through follows a temperature rise of the air, a delay which
has caused the temperature differences described above. The
present invention thus provides a device for detecting an

a

intake air flow rate in an automotive engine, the device
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being suitable for use with engines in which the suction
air is subjected to a wide range of temperature changes.

According to the invention, there is provided that
said partition is positioned downsteam of an air flow
sensing means of said detector.

For a better understanding of the invention, and to
show how the same way be carried into effect, reference
will now be made, by way of example, to the accompany-
ing drawings, in which:

Fig. 1 is a view showing the structure of a con-
ventional flow detecting arrangement;

Fig. 2 is a view showing the structure of another
known device; and

Fig. 3 is a view illustrative of a measurement
device according to an embodiment of the present invent-
ion.

The present invention will now be described with
reference to the drawings. Fig. 1 shows a conventional
detecting device in which a pipe 2 for detecting an air
flow rate is disposed downstream of an air éleaner
casing 1. Fig. 2 illustrates another prior detecting
arrangement having a detector including a pipe 2 and
an air cleaner casing 1 housing the pipe 2. A partition 3
which divides the casing 1 into upstream and downstream
regions is disposed upstream of flow sensing elements 4.
With these conventional detecting devices, air which is
introduced through an air intake port 5 passed through
a cleaner element (filter paper) 6, is rectified by
a flow rectifier 7, and is introduced into the pipe 2
in which the rate of flow is detected by the sensing
elements 4. When the temperature of the air introduced
through the air intake port 5 is subjected to an abrupt
temperature change, a temperature variation of the wall
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of the pipe 2 is delayed with respect to the temperature
change of the air. Particularly, the pipe 2 shown in

Fig. 1 has its outer -surface out of contact with the in-
take air, and hence can not rapidly follow the temperature
change of the air. While the pipe 2 illustrated in Fig. 2
is kept in contact with the intake air at the outer
surface thereof, the air tends to be stagnant at the outer
surface. Furthermore, the heat of the pipe wall located
upstream of the pipe 2 is conducted to the air cleaner
casing 1. Therefore, the rate at which the temperature

of the wall of the pipe 2 follows the temperature change
of the intake air is relatively low.

Fig. 3 shows a device for detecting the intake air
flow rate according to an embodiment of the present in-
vention. The device includes a partition 9 extending between
a pipe or conduit 2 forming a detector for measuring the
air flow rate and an air cleaner casing 1 which bounds"
upstream and downstream regions for the air, the pértition
9 being positionec downstream of air flow sensing means 4.
Preferably the sensing means includes a transmitter for
transmitting ultrasonic sound waves across the pipe 2
and a receiver for receiving the ultrasonic sound waveé
modulated in accordance with the air flow rate, e.g. by
the formation ©f von Karman vortices in the flow.

A flow rate adjustment port 11 may be added in the partit-
ion with no adverse effect.

With the detecting arrangement of Fig. 3, air which
is introduced through an air intake port 5 passes
through an air cleaner element 6, is brought into
contact with the outer surface of the pipe 2, is rectified
by a flow rectifier 7, and then is introduced into the pipe 2.
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Since the air thus drawn in is maintained in contact with
the inner and outer surfaces of the wall of the pipe 2,
the temperature of the pipe wall varies quickly in re-
sponse to a temperature change of the intake air. Such
rapid temperature response is required of the pipe wall
positioned upstream of the air flow sending means 4.
Temperature differences in the air as it leaves the
sensing means 4 after the air flow rate has been detect-
ed do not adversely affect the detection of the air

flow rate. Therefore, the air flow rate detection is

not adversely affected even when the heat of a pipe wall
positioned downstream of the pipe 2 is conducted to the
air cleaner casing 1 through the partition 9 disposed
downstream of the sending means 4.

With the arrangement of Figure 3 according to the present
invention, there is thus provided a detector 2 for de-
tecting the intake air flow rate on an engine, the
detector being mounted in a casing, into which air for
the engine is introduced, and a partition 9 extends bet-
ween the detector and the casing and bounds upstream
and downstream regions of the air, the partition 9 be-
ing positioned downstream of sensing means 4 forming a
detecting portion of the detector. The temperature of
the pipe 2 of the detector can thus follow the air
temperature at an improved rate. The detector can there-
fore stably detect the flow rate of the air even when
the temperature of the intake air is changed abruptly.
Accordingly, the illustrated device according to the
invention is highly suitable for use as a device for
detecting the intake air flow rate in an automotive
engine, but of course the invention is not limited to
use in such an application.
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Claims:

1. A detection arrangement suitable for detecting intake
air flow rate in an internal combustion engine, comprising:
4 casing (1) into which intake air is introduced; a detector
{2} for detecting the air flow rate; and a partition (9)
extending between said detector (2) and said casing (1)

for bounding upstream and downstream regions of the intake.

air, characterized in that said partition (9) is positioned

- downstream of an air flow sensing means (4) of said detector

(2.

2. An arrangement according to Claim 1, in which said
detector (2) comprises a vortex-shedding flowmeter for
ultrasonically detecting von Karman vortices.

3. An arrangement according to Claim 1 or 2, in which
said casing (1) comprises a casing of an air cleaner
for an internal combustion engine.

4. An arrangement according to Claim 1, wherein said
detector (2) includes an air conduit (2) housing, said

sensing means (4), said conduit (2) being located in the

‘path of intake air such that said conduit (2) assumes the

temperature of said intake air relatively rapidly.

5. An arrangement according to any one of Claims 1 to 4,
wherein said casing (1) is arranged to receive an inlet
air flow substantially perpendicular to the air flow
through 'said detector (2).

€. An arrangement according to any one of the preceding
Claims, wherein said partition (9) is connected to one end
of said detector (2).

7. aAn internal combustion engine including an air

filter casipg having a detection arrangement according

to any one of the preceding claims.
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