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@ Air-intake conduit comprising a fuel injector for internal-combustion engines.

@ A fuel injector body assembly including an injector (7)
located upstream of a throttle chamber (2) connected to a
venturi chamber (5) formed with a venturi (6). An air cham-
ber (2) is connected to an upstream end of the venturi
chamber, and a bypass passageway (13) in the form of an
arc is located at the interface between the venturi chamber
and the air chamber and has a hotwire air flow meter (6) is
mounted therein.
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FUEL INJECTOR BODY AssmvBry J11LE MODHFED
see front page
BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

This invention relates to fuel injector body..
assemblies, and more particularly it is concerned with
a fuel injector body assembly of the type comprising an
injector and an air flow meter located upstream of the
throttle valve.

DESCRIPTION OF THE PRIOR ART

Attention has in recent years been attracted to
a fuel injector body assembly comprising an injector
located upstream of the throttle valve for effecting
fuel injection, when a fuel is supplied to an engine,
by pressurizing the fuel in accordance with-the amount
of air intake and operating conditions of the engine.

One type of fuel injector body assembly known-
in the art is disclosed in Japanese Patent Laid-Open
No. 73858/82 (priority date, August 26, 1982, West
Germany, P 30 32 067.3; Applicant, Robert Bosch GmbH).

In the fuel injector body assembly described
in the document referred to hereinabove, air intake measur-
ing means comprising a bypass passageway having a hot-
wire air flow meter arranged therein is provided as an
entity separate from the air conduit constituting a
main air passagewat in which an injector is mounted.

The air intake measuring means which is a separate entity
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is connected to the air conduit from outside.

Some disadvantages are associated with the fuel
injector body assembly of the aforesaid construction of
the prior art. Such disadvantages include the following:

(1) Firstly, since the air intake measuring
means is located outside the air conduit, the air intake
measuring means would suffer damage when foreign matters
of a large mass impinge thereon; and

(2) Secondly, the longer the bypass passage-
way, the higher is the precision with which measure=~
ments are made by the hot-wire air flow meter (if the
length of the bypass passageway is small, pulsations of
air intake would not be damped in the bypass passageway
and would be sensed by the hot-wire air flow meter, so
that the precision with which measurements o air intake
are made could be improved by increasing the length of
the bypass passageway). However, if the length of the
bypass air passageway inceases, the overall length of
the fuel injector body assembly would also increase and
consequently the size thereof would increase, thereby
raising the problem that difficulties would be encountered

in designing an engine room layout.

SUMMARY OF THE INVENTION
(1) Object of the Invention
This invention has as its object the provision
of a fuel injector body assembly, compact in size and

high in precision with which measurements of air intake



10

15

20

25

"3 0096842

are made, which is capable of avoiding damage which
would be caused to air intake measuring means by foreign
matters which might otherwise impinge thereon.
(2) Statement of the Invention

The outstanding characteristics of the inven~
tion are that an air conduit located upstream of a |
throttle chamber for supporting a throttle valve is con-
stituted by a venturi chamber providing a venturi and
an air chamber connected to an air cleaner; a lower inw=
jector support and an upper injector support for support-
ing an injector in a central portion of the air conduit
are located in the venturi chamber and the air chamber
respectively; and a bypass passageway allowing a portion
of air intake to flow therethrough by bypassing the air
conduit is provided at the interface between the venturi
chamber and the air chamber and has an air flow meter

mounted therein.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a plan view of the fuel injector
body assembly comprising one embodiment of the invention;
Fig. 2 is a sectional view taken along the line
II-II in Fig. 1;
Fig. 3 is a plan view of the fuel injector body
assembly comprising a second embodiment of the invention;
Fig. 4 is a sectional view taken along the
line IV-IV in Fig. 3;

Fig. 5 is a plan view of the fuel injector
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body assembly comprising a third embodiment of the
invention;

Fig. 6 1s a sectional view taken along the
line VI-VI in Fig. 5;

Fig. 7 is a plan view of the fuel injector
body assembly comprising a fourth embodiment of the
invention;

Fig. 8 is a sectional view taken along the line
VIII-VIII in Fig. 7;

Fig. 9 is a diagrammatic representation of
the amount of air intake in relation to the output of
the hot wire;

Fig. 10 is a sectional view of the fuel in-
jector body assembly comprising a fifth embodiment of

the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments of the invention will
be described by referring to the accompanying drawings.

Fig. 1 and 2 show a first embodiment of the
fuel injector body assembly in conformity with the
invention. As shown, a thrott%e valve 1 is mounted in
a throttle chamber 2, and an air chamber 4 and a venturi
chamber 5 constituting an air conduit 12 are interposed
between the throttle chamber 2 and an air cleaner 3,
The air conduit 12 is composed of two members which are
intimately connected together. The air chamber 4 is

connected at one end thereof to an outlet tube section
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of the air cleaner 3 and joined at the other end thereof
to the venturi chamber 5 through an insulator Il for
avoiding air leaks, while the venturi chamber 5 joined
at one end thereof to the air chamber 4 to define there-
in a suction passageway is connected at the other.end
thereof to the throttle chamber 2 through an insulator..
I, for avoiding heat transfer. Particularly the venturi
chamber 5 has a venturi provided on its inner peripheral
surface and is open in the form of the mouth of a bell
at a portion thereof which is joined to the air chamber
4 to thereby reduce the diameter of the air conduit 12,

An injector 7 is supported by an injector
support located in a central portion of the air conduit
12 constituted by the air chamber 4 and the venturi
chamber 5 and comprises a lower injector suppo?t 9 secur-
ed to the venturi chamber 5 and an upper injector support
10 secured to the air chamber 4. The lower injector
support 9 is open at its upstream end for receiving the-’
injector 7 so that a nozzle thereof is directed against
the throttle valwve 1. The upper injector support 10 is
open at its downstream end and connected to the open
upstream end of the lower injector support 9 so as to
support the injector 7 in hermetically sealed condition
in the injector support 8. The upper and lower injector
supports 9 and 10 are secured to the venturi chamber 5
and the air chamber 4 through upper support arms 11A and
lower support arms 11B respectively. Thus the air conduit

12 provides an annular air passageway 12A through which
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air is supplied to the throttle valve 1. The lower in-
jector support 9 has a conical forward end portion to
obtain good mixing of air with a fuel injected through
the nozzle of the injector 7.

The interface between the two members of the
air conduit 12 connected together at the joint between 
the air chamber 4 and the venturi chamber 5 has a groove
formed therein to provide a bypass passageway 13 to
allow a portion of air intake to flow in bypass stream.
As can be clearly seen in Fig. 1, the bypass passage
13 is in the form of an arc and concentric with the
annular air passageway 12A and has an inlet 14 opening
in the air chamber 4 and an outlet opening in thé venturi
6 of the venturi chamber 5. The inlet 14 opens peripheral-
ly at the inner peripheral surface of the air chamber 4,
Thus the inlet 14 is open in the form of an arc which
is concentric with the annular air passageway 12A. A
hot wire 16 is mounted in the vicinity of the outlet 15-
in the bypass passageway 13. More specifically, the hot
wire 16 is located inwardly of the outlet 15 of the bypass
passageway 13 so that it will be cooled by air flowing
in bypass stream through the bypass passageway 13. The
hot wire 16 1is electrically connected to an air flow
rate measuring circuit 17 mounted on an outer surface of
the venturi chamber 5 to thereby measure the amounts of
air supplies.

Formed at a side wall of the throttle chamber

2 in which the throttle valve 1 is mounted is an annular
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groove 18 which is connected for circulating cooling
water for an engine so as to heat the throttle chamber

2 and the throttle valve 1. Thus a mixture of fuel

and air flowing past an outer periphery of the throttle
valve 1 can be heated, thereby accelerating atomization
of the fuel and avoiding icing tending to develop on |
the outer periphery of the throttle valve under condition
of high humidity.

In the fuel injector body assembly according
to the invention, air drawn by suction into the engine
flows through the annular passageway 12A. A portion of
the air intake is introduced into the bypass passageway
13 formed at the interface between the air chamber 4
and the venturi chamber 5 by virtue of the pressure
differential existing between the inlet 14 and outlet
15 of the bypass passageway 13, so that the amount of air
intake is measure by the hot wire 16 while the hot wire
16 itself is cooled. The fuel supply is pressurized by
a fuel pump, not shown, and fed through a fuel pipe 19
located in the lower support arms 11B into the injector
7 where it is controlled by the period of time during
which an injector valve remins open and the number of
times the injector valve is opened.

The air-fuel ratio of the fuel-air mixture
supplied to the engine is controlled by processing in~
formation, such as the amount of air intake, the opening
of the throttle valve, pressure of the air intake, engine

rpm, atmospheric pressure, environmental temperature,
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of the engine, etc., by means of a microcomputer and
deciding the amount of fuel injected through the injector
7 and the time at which such injection takes place.

The embodiment of the fuel injector body as-
sembly constructed as aforesaid in conformity with the»
invention offers the following advantages. The arrange-
ment whereby the air intake measuring means comprising
the bypass passageway 13 and the hot-wire air flow
meter is mounted inside the fuel injector body assembly
enables the length of the bypass passageway 13 to be
increased without the risk of having the air measuring
device damaged by foreign matters impinging thereon and
without requiring an increase in the length of the fuel
injector body assembly which would otherwise be necessary
because of the bypass passageway 13 being in arcuate
form. This is conducive to increased precision with
which measurements of air intake are made and makes it
possible to obtain a compact size in a fuel injector body
assembly. The arrangement whereby the air suction conduit.
is composed of two members provided by the air chamber 4
and the venturi chamber~5 makes it possible to mount the
injector 7 and form the bypass passageway 13 at the same
time, thereby improving productivity.

Figs. 3 and 4 show a second embodiment which is
distinct from the first embodiment in that the bypass
passageway 13 of the second embodiment has an inlet 20
of the dynamic pressure type. More specifically, the

inlet 20 of the bypass passageway 13 opens toward the
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upstream side of the suction passageway to thereby
directly introduce a portion of the air intake into the
bypass passageway 13.

In the second embodiment of this construction,
air in turbulent flow tending to develop at a starting
end of the venturi 6 is prevented from being introduced.
into the bypass passageway 13. This enables variations
in the output of the hot wire with regard to the air
intake caused by introduction of the air in turbulent
flow to be avoided and makes it possible to eliminate
the need to additionally mount a correction circuit for
a control circuit of the hot-wire air flow meter,
Simplification of the control circuit enables the amount
of air intake to be measured relatively stably.

A third embodiment will be described by refer-
ring to Figs. 5 and 6 in which parts similar to those
shown in Figs. 1-4 are designated by like reference
characters. 1In Figs. 5 and 6, an inlet 21 for introduc~

ing a portion of air intake into the bypass passageway 13

opens in a side wall surface of the upper injector support

10. To this end, an inlet portion 22 of the bypass
passage 13 is formed in the upper support arms 11A of
the upper injector support 10 and maintained in communi-
cation with an inner space of the injector support 8,

By this arrangement, a portion of air intake is led
through the inlet 21 opening at the side wall of the
upper injector support 10 into the bypass passageway 13

through the inner space of the injector support 8 and
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the inlet portion 22 of the upper support arm 11A. The
inlet 21 is of course disposed upstream of the outlet 15.
In the embodiment of the fuel injector body
assembly of the aforesaid construction, air intake is
led through the air conduit 12 to the throttle valve 1.
A portion of the air intake is introduced into the bypéss
passageway 13 by virtue of the differential pressure
existing between the inlet 21 and the outlet 15 thereof,
After being measured at the hot wire 16, the portion of
the air intake flowing through the bypass passageway 13
joins a stream of air flowing through the suction con-
duit at the outlet 15. In this embodiment, a turbulent
flow B of air develops at a starting end of the wventuri
6 at which the inner diameter of the suction conduit
shows a sudden change. However, since the inlet 21 opens
at the side wall of the injector support 8 located in a
central portion of the conduit, the turbulent flow B of
air exerts almost no influences on the inlet 21 of the
bypass passageway 13.
A fourth embodiment is shown in Figs. 7 and 8
in which the inner space of the injector support 8 is

merely shaped to contain the injector 7 and the inlet

' portion 22 of the bypass passageway 13 is formed in a

head portion of the upper injector support 10 while an
inlet 23 is formed to open in a side wall of the head
portion. Thus the fourth embodiment is distinct from the
other embodiments in that the inlet 23 directly opens in

the side wall, not through the inner space of the injector
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support 8. The embodiment shown in Figs. 7 and 8 oper-
ates in the same manner and achieved the same results
as the embodiments shown in Figs. 1-6.

When the air cleaner is directly mounted on
the air chamber 4 in the third and fourth embodiments,‘
a problem might be raised with regard to the positions of
an inlet of the air cleaner and the inlet 21, 23 of the
bypass passageway 13. More specifically, an output Vout
of the hot wire 16 in relation to the amount of air intake
GA shows changes as shown in Fig. 9 depending on the
directionality of the inlet of the air cleaner and the
inlet 21, 23 of the bypass passageway 13. For example,
when the inlet of the air cleaner is dispoSed in the
same direction as the inlet 21, 23 of the bypass passage-
way 13, the amount of air flowing through the bypass
passageway 13 increases as shown by a broken line in Fig.
9 due to the influence of dynamic pressure applied to

the inlet 21, 23 and the output Vo increases. However,

ut
when the inlet 21, 23 of the bypass passageway 13 is
displaced 45 or 90 degrees with respect to the inlet of
the air cleaner, the amount of air f£lowing through the
bypass passageway 13 decreases and the output Vout also
decreases as shown by a solid line or a dash-and-dot
line. Since the pulse duration of fuel jetted from the
injector 7 may vary depending on the amount of air intake

G it 1s necessary to increase the precision with which

A’

calculation is done to thereby increase the precision

with which control of fuel consumption is effected by
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avoiding production of variations in the output Vout of
the hot wire 16 in relation to the amount of air ihtake
GA as shown in Fig. 9.

To cope with this situation, a shield wall is
provided, in a fifth embodiment shown in a sectional
view in Fig. 10, to render the inlet 21, 23 of the bypéss
éassageway 13 impervious to the influences exerted by
the dynamic pressure of air drawn through the air cleaﬁer.
As shown, an annular shield wall 25 is provided in a
manner to surround an outer periphery of the upper in~
jector support 10 at which an inlet 24 of the bypass
passageway 13 is formed. The shield wall 25 is jux-
taposed against the inlet 24 with a predetermined spac-
ing therebetween and surrounds the periphgral surface
as a whole including the inlet 24. The shield wall 25
extends unitarily from the upper injector support 10 and
is set at an inlet 26 of the air cleaner 3 mounted on
the air chamber 4 in such a manner that it is in face~-
to-face relation to the inlet 24.

In the fifth embodiment of the aforesaid con-
struction, air introduced through the inlet 26 of the
air cleaner 3 is led circuitously from an opening of the
annular shield wall 25 at its upper end to the inlet 24
of the bypass passageway 13. By this arrangement, dynamic
pressure is prevented from exerting influences on the
hot wire 16 in the bypass passageway 13. This eliminates
the difference which might otherwise be produced between

the amount of air intake based on the output of the hot
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wire 16 and the real amount of air intake due to dynamic

pressure. As a result, fuel injection can be control-

led to achieve the desired air-~fuel ratio under all

engine operation conditions.



15

20

25

-to- 00968472

WHAT IS CLAIMED IS:
1. A fuel injector body assembly comprising:

(a) an air chamber (4) connected at one end
thereof to an air cleaner (3);

(b) a venturi chamber (5) joined to the other
end of said air chamber and secured in place; |

(c) a throttle chamber (2) having a throttle
valve (1) connected to an end of the venturi chamber
opposite the end thereof to which said air chamber is
joined;

(d) an injector (7) mounted in the vicinity
of the center of an air conduit (12) constituted by said
air chamber and said venturi chamber for air to flow
therethrough;

(e) a bypass passageway (13) having an inlet
(14, 20, 21, 23, 24) opening on the upstream side of said
venturi chamber and an outlet (15) opening in said venturi
chamber, said bypass chamber being formed between said -
air chamber and said venturi chamber when said two
chambers are joined together to connect said inlet with
said outlet; and

(f) an air flow meter mounted in said bypass
passageway.
2. A fuel injector body assembly as claimed in
claim 1, wherein said bypass passage is located in a
cross section at right angles to an air current and con-
forming in configuration to an inner peripheral wall of

the air conduit.
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3. A fuel injector body assembly as claimed in
claim 1, wherein said air conduit has a circular cross
section located at right angles to an air current, and
said bypass passageway is in the form of an arc centered
at the center of said air conduit.
4. A fuel injector body assembly as claimed in
claim 3, wherein said inlet of said bypass passageway
opens in the inner peripheral wall of said airiconduit
in the form of an arc.
5. A fuel injector body assembly as claimed in
claim 4, wherein said inlet opens in such a manner that
it is disposed against an air current flowing through
said air conduit.
6. A fuel injector body assembly as claimed in
claim 1, wherein said injector is held between an upper
injector support (9) located on upper support arms (11A)
secured to said air chamber and a lower injector support
(10) located on lower support arms (11B) secured to said
venturi chamber.
7. A fuel injector body assembly as claimed in
claim 6, further comprising a fuel pipe (19) located in
said lower support arms for feeding a fuel into said
injector.
8. A fuel injector body assembly as claimed in
claim 1, wherein said injector is held between an upper
injector support (9) located on upper support arms (11A)
secured to said air chamber and a lower injector support

(10) located on lower support arms (11B) secured to said
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venturi chamber, and said inlet (23) of said bypass
passageway opens in said upper injector support through
an inlet portion (22) formed in said upper support arms.
9. A fuel injector body assembly as claimed in
claim 8, wherein said inlet (23) opening in said upper
injector support is disposed at right angles to an airA.
current flowing through said air conduit.

10. A fuel injector body assembly as claimed in
claim 9, wherein said upper injector support is formed
with an annular wall portion (25) located at right angles
to the direction in which said inlet (24) opens,

11. A fuel injector body assembly as claimed in
claim 1, wherein an air insulator (Il) for avoiding air
leaks is mounted at the interface between said air
chamber and said venturi chamber.

12. A fuel injector body assembly as claimed in
claim 1, wherein said throttle chamber having said throt-
tle valve is connected through an insulator (Iz) for
avoiding heat transfer to the end of the venturi chamber
opposite the end thereof to which said air chamber is
joined.

13. A fuel injector body assembly as claimed in
claim 12, wherein a groove (18) is formed in said throttle
chamber to allow cooling water to flow in circulation.
14. A fuel injector body assembly as claimed in
claim 1, wherein an air flow rate measuring circuit (17)
is mounted on an outer wall surface of said venturi

chamber.
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