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@ Fuel injection device for injection carburetors.

@ The fue! injectios- device for injection carburetors
is provided with a single fuel control unit (33) for
injecting a fuel info a suction tube (1) in quantities in
accordance with flow rates of air to be sucked into
the suction tube, a slow negative pressure passage
(40) communicated with a depression chamber (36)
of the fuel control unit, a diaphragm vaive (42) for
opening a main negative pressure passage (39) to
communicate the depression chamber (36) with the
e=main negative pressure passage when air suction
<rate exceeds a predetermined vaiue, and another
mdiaphragm valve (56; 59) switched to close a slow jet
e=and open a main jet when air suction rate exceeds
00 the predetermined value. This fuel injection device is
¢ simple in the structure thereof, manufacturable at a
@) low cost and has high fuel control accuracy.

EP 03

Xerox Copy Centre



23a
3.0

Ve
24

25

COOLING __'- 2P

WATER

3
32

30

fasa il

EP 0 396 813 At

4 150 460
ARIEY]
Zi Bt 5 39 505248 “%/‘Vb L2
(FAID.R P4 (L7 8 40 ,'(,' W " d
/ RN f&q ] i //{i
. a1 ez A BN,
2 15\ T O [ 77T
\ V. K ; ’!f‘ s e T
2018 ¥ i 19 4150 55‘“,-66,
o 28q 21 11. Vé!ﬂ'i {’::::-.. 7
; 10’65, /4;’ ;
.49 ’lg‘ / / '
% ZZ%O i
// |7 Iz Lavisl
’/f 7] 19 4 61.u A€ 7
1SC} 6lb~t
/260
TATTYT7L ,
29 28 77 &7

1a




1 EP 0 396 813 Al : 2

Fuel Injection Device for Injection Carburetors

a) Field of the invention:

The present invention relates to a mechanical
fuel injection device for injection carburetors ca-
pable of adequately adjusting fuel injection rate on
the basis of negative pressure produced depending
on flow rate of air to be sucked.

b) Description of the prior art:

A fuel injection device of this type has already
been proposed by the inventor et al. of the present
application. This fuel injection device will be de-
scribed below with reference to Fig. 1. The fuel
injection device consists of an air section of regula-
tor 2 and a fuel section of regulator 3 which are
arranged opposedly fo each other on both the
sides of a suction tube 1 of a carburetor. The
interior of the air section of regulator 2 is devided
by a first diaphragm 4 into a depression chamber 5
into which negative pressure is to be infroduced
through the venturi of the carburetor and an air
chamber 6 which is communicated with atmo-
sphere. On the other hand, the interior of the fuel
section of regulator 3 is divided by a second dia-
phragm 7 into a fuel pressure chamber 8 into
which a fuel is to be fed and a fuel injection
chamber 9. The fuel pressure chamber 8 and the
fuel injection chamber 9 are communicated with
each other through an orifice or metering jet 10.
The first diaphragm 4 and the second diaphragm 7
are connected to each other by a connecting mem-
ber extending across the suction tube 1, and
formed on the connecting member 11 is a fuel
injection valve 11a which is capable of opening and
closing a fuel injection port 9a formed in the fuel
injection chamber 9 for adjusting opening degree
of said port.

This fuel injection device functions as de-
scribed below. When the engine starts and air is
sucked into the suction tube 1, negative pressure
of a level corresponding to the air flow rate is
produced in the venturi. Under this negative pres-
sure, the first diaphragm 4 is displaced and the
connecting member 11 is shifted together there-
with, thereby opening the fuel injection port 9a.
Since opening degree of the fuel injection port 9a
is determined by displacement degree of the first
diaphragm 4 or the connecting member 11, the fuel
is ejected from the fuel injection port 9a in a
quantity corresponding to the air flow rate. So long
as the air flow rate remains unvaried, the air sec-
tion of regulator 2 is balanced with the fuel section
of regulator 3 in this condition and the fuel is
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continuously ejected at the rate determined as de-
scribed above.

This mechanical conventional fuel-injection de-
vice requires, for enchanced fuel control accuracy,
a large and high precision fuel control unit which
consists of the air section of regulator, the fuel
section of regulator and the connecting member,
and when the fuel injection system has the conven-
tional structure, it must be equipped with a fuel
control unit adapted for controiling low fuel flow
rates in a slow driving range and another fuel
control unit adapted for controlling high fuel flow
rates in a main driving range, thereby posing prob-
lems that the fuel injection device is inevitably
enlarged in the structure and that manufacturing
cost for the fuel injection device becomes expen-
sive.

In view of the problems described above, it is a

' primary object of the present invention to provide a

compact mechanical fuel injection device for injec-
tion carburetors which is simple in structure, man-
ufacturable at a low cost and high in control accu-
racy.

According to the present invention, this object
is accomplished by equipping a fuel injection de-
vice with a single fuel control unit capable of inject-
ing a fuel into the suction tube in a quantity
matched with a flow rate of air to be sucked into
the suction tube, a slow air flow rate detecting
means, a main air flow rate detecting means, a
slow fuel flow rate metering means, a main fuel
flow rate metering means and a switching means
for controlling whether the slow air flow rate detect-
ing means and the slow fuel flow rate metering
means or the main air flow rate detecting means
and the main fuel flow rate metering means are io
be actuated. -

According to the present invention, the fuel is
ejected from the fuel control unit into the suction
tube in a quantity metered by the slow fuel flow
rate metering means in accordance with a suction
air flow rate detected by the slow air flow rate
detecting means when the slow driving range is
selected by the switching means, whereas the fuel
is ejected from the fuel control unit into the suction
tube in a quantity metered by the main fuel meter-
ing means in accordance with a suction air flow
rate detected by the main air flow rate detecting
means when the main driving speed range is se-
lected by the switching means.

In a preferred formation of the present inven-
tion, the fuel control unit is composed of an air
section of regulator and a fuel section of regulator.
The air section of regulator consists of a depres-
sion chamber and an atmosphere chamber sepa-
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rated from each other by a first diaphragm, said
depression chamber being communicated aiter-
natively with the venturi of the suction tube or the
slow air flow rate detecting means, and said at-
mosphere chamber being communicated with at-
mosphere, whereas the fuel section of regulator
consists of a fuel pressure chamber and a fuel
injection chamber separated from each other by a
second diaphragm and communicated with each
other through a pilot jet or a main jet to be used
alternatively, said fuel pressure chamber being
communicated with a fuel supply source and said
fuel injection chamber having a fuel injection port
capable of being communicated with the suction
tube. The first diaphragm and the second dia-
phragm are connected to each other by a connect-
ing member equipped with a fuel injection valve for
ejecting the fuel from the fuel injection chamber
into the suction tube in cooperation with the fuel
injection port. The connecting member is biased in
the directions opposite to each other by a first
spring urging the fuel injection valve to open the
fuel injection port, and a second spring having
resilience higher than that of the first spring and
urging the fuel injection valve to close the fuel
injection port.

In another preferred formation of the present
invention, the slow fuel flow rate metering means
comprises a pilot jet arranged in @ communication
passage capable of communicating the fuel pres-
sure chamber with the fuel injection chamber and
an additional pilot jet arranged in a branch passage
bypassing the pilot jet, whereas the main fuel flow
rate metering means comprises a main jet ar-
ranged in said communication passage and an
additional main jet arranged in said branch pas-
sage. The pilot jet or the main jet is selected for
operation by the switching means. In addition, ar-
ranged in the branch passage is a solenoid valve to
be duty-controlled.

In a third preferred formation of the present
invention, the switching means comprises three
diaphragm valves which are switched all together
when the negative pressure produced in the suc-
tion tube exceeds a certain predetermined level.
The first diaphragm valve is switched to commu-
nicate the depression chamber of the air section of
regulator with the venturi in the suction tube, the
second diaphragm valve is switched so that the
main jet is to be used and the third diaphragm
valve is switched so that the additional main jet is
to be used.

This and other objects as well as the features
and advantages of the present invention will be-
come apparant from the following detailed descrip-
tion of the preferred embodiment when taken in
conjunction with the accompanying drawings.

Fig. 1 is a schematic sectional view illusirat-
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ing an example of the conventional fuel injection
devices for injection carburetors; and

Fig. 2 is a schematic sectional view illusirat-
ing an embodiment of the fuel injection device for
injection carburetors according to the present in-
vention.

Now, an embodiment of the present invention
will be descried below with reference to Fig. 2. In
this drawing, the reference numeral 1 represents a
suction tube of a carburetor, the reference numeral
12 designates an air valve arranged openably at a
location downstream a venturi 13 in the suction
tube 1, and the reference numeral 14 denotes a
stopper for preventing the suction tube 1 from
being completely closed by the air valve 12 and so
formed as fo leave narrow gaps 15a and 15b
between the outer circumferential edge of the air
valve 12 and the inside wall of the suction tube 1 in
the condition of the minimum opening degree
(initial opening degree) where the air valve 12 is
engaged with the stopper 14. The reference nu-
meral 16 represents a throttle valve arranged at a
location downstream the air valve 12.

The reference numeral 17 represents a dia-
phragm separating a depression chamber 18 from
an atmosphere chamber 19 and connected to a
lever 12a attached fixedly to the rotating shaft of
the air valve 12, the reference numeral 20 des-
ignates a spring biasing the diaphragm 17 right-
ward (toward the atmoshpere chamber 19), the
reference numeral 21 denotes a passage having
one end opening 21a located downstream the gap
15b formed in the suction tube 1 and the other end
opening communicated with the depression cham-
ber 18 through an orifice 21b, these members
composing a negative pressure actuator 22 which
controls opening degree of the air valve 12 by
displacing the diaphragm 17 while introducing the
negative pressure produced downsiream the gap
15b into the depression chamber 18. The reference
numeral 23 represents a control valve which di-
vides, by a diaphragm 25, a depression chamber
24 communicated with the passage 21 at a location
upstream the orifice 21b and functions to control
inflow of atmosphere into the depression chamber
18 of the negative pressure actuator 22 through a
leak valve 23a by displacing the diaphragm 25 in
accordance with level of the negative pressure in-
troduced into the depression chamber 24.

The reference numeral 26 representis a first

. bypass passage capable of communicating the up-

stream side with the downstream side of the throt-
tle valve 16 through an orifice 26a, the reference
numeral 27 designates a starting air valve arranged
in the first bypass passage at a location down-
stream the orifice 26a, and functioning to open said
passage 26 for starting the engine at low tempera-
tures but to close said passage as temperature



5 EP 0 396 813 A1 6

rises, the reference numeral 28 denotes a second
bypass passage communicating the upstream side
of the orifice 26a in the first bypass passage 26
with the downstream side of the starting air valve
27 through an orifice 28a, the reference numeral 29
represents an idle speed control (ISC) valve ar-
ranged in the course of the second bypass pas-
sage 28 and functioning to control idling speed of
the engine through control of air flow rate, the
reference numeral 30 designates a third bypass
passage for further bypassing the second bypass
passage, and the reference numeral 31 denotes a
needle valve shiftably inserted under a biasing
force applied by a bimetal 32 through a valve port
arranged in the course of the third bypass passage
30. The needie valve 31 is so adapted as o open
the third bypass passage 30 to flow air for opening
the starting air valve 27 when the engine is to be
started at low temperatures, but allow the third
bypass passage 30 to be closed due to leftward
flexture of the bimetal 32 for closing the starting air
valve 27 as temperature rises.

The reference numeral 33 represents a fuel
control unit having the same function as that of the
conventional fuel control unit and the reference
numeral 34 disignates an air section of regulator.
The air section of regulator 34 is divided by a first
diaphragm 35 into a depression chamber 36 and
an atmosphere chamber 37 which contains a
spring 37a for urging the first diaphragm 35 upward
(toward the depression chamber 36) and an adjust-
ing screw 38 capable of adjusting resillience of the
spring 37a by way of a spring support 38a. The
reference numeral 39 represents a main negative
pressure passage communicated through the ven-
turi 13 with the suction tube 1, or a main air flow
rate detector, the reference numeral 40 designates
a subsidiary negative pressure passage commu-
nicated with the suctin tube 1 at a location down-
stream the gap 15a, or a slow air flow rate detector,
the reference numeral 41 denotes a negative pres-
sure introduction passage for communicating a
confluence chamber 41a joining the negative pres-
sure passages 39 and 40 with the depression
chamber 36 through an orifice, and the reference
numeral 42 represents a first swiiching valve for
opening and closing the main negative pressure
passage 39 in accordance with the negative pres-
sure in the air section of regulator 22. This switch-
ing valve 42 consists of an atmosphere chamber
44 and a depression chamber 42 separated from
each other by a diaphragm 43, a vaive member
connected to the diaphragm 43, and a spring 45a
arranged in the depression chamber 45 for urging
the valve member in the direction to close the main
negative pressure passage 39. The first switching
valve 42 is so adapted as to close the main nega-
tive pressure passage 39 in the slow driving range
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and open the main negative pressure passage 39
in the main driving range. The reference numeral
46 represents a negative pressure passage for
communicating the depression chamber 18 of the
negative pressure actuator 22 with the depression
chamber 45 of the first switching valve 42 through
an orifice 46a. The reference numeral 47 repre-
sents a negative pressure introduction passage for
communicating the second bypass passage 28 lo-
cated upstream the ISC valve 29 with the depres-
sion chamber 36 in the air section of regulator 34
through an orifice 47a, and the reference numeral
48 designates a negative pressure switching valve
which is located downstream the orifice 47a in the
negative pressure introduction passage 47, func-
tions to open and close the passage 47 in accor-
dance with the negative pressure introduced
through intake ports 49a and 49b locted upstream
and downstream the throttle valve 16, and is adapt-
ed to be capable of introducing the negative pres-
sure from the second bypass passage 28 into the

- depression chamber 36 of the air section of regula-

tor 34.

The reference numeral 50 represents a fuel
section of regulator which is divided by a second
diaphragm 51 into a fuel pressure chamber 52 and
a fuel injection chamber 53. Arranged in the fuel
pressure chamber is a spring 52a for biasing the
second diaphragm 51 toward the fuel injection
chamber 53. The reference numeral 54 represents
a fuel passage which communicates the fuel pres-
sure chamber 52 with the fuel injection chamber
53, and has branch passages 54a and 54b by-
passed in the course thereof, the reference nu-
merals 55a and 55b denote a pilot jet and & main
jet arranged as fuel metering members in the
branch passages 54a and 54b respectively, and the
reference numeral 56 represents a second switch-
ing valve which has the structure and function
similar to those of the first switching valve 42, and
is adapted fo close the branch passage 54b includ-
ing the main jet 55b in the slow driving.range and
close the branch passage 54a including the pilot jet
55a in the main driving range. The reference nu-
meral 57 represents a fuel bypass passage which
communicates the upstream side with the down-
stream side of the branch passages 54a and 54b of
the fuel passage 54, and has branch passages 57a
and 57b bypassed in the course thereof, the refer-
ence numerals 58a and 58b denote a pilot jet and
a main jet which are arranged as fuel metering
members in the branch passages 57a and 57b
respectively, and the reference numeral 59 des-
ignates a third switching valve which has the struc-
ture and function similar to those of the first switch-
ing valve 42, and is adapted to close the branch
passage 57b comprising the main jet 58b in the
slow driving range and close the branch passage
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57a including the pilot jet in the main driving range.
The reference numeral 60 represenis a solenoid
valve which is arranged in the fuel bypass passage
57 at a location downstream the branch passages
57a and 57b and subjected fo duty-control by a
control circuit (not shown) to adjust flow rate of the
fuel fed from the fuel pressure chamber 52 through
the fuel passage 54 into the fuel injection chamber
53, thereby controlling the air-fuel ratio of the mix-
ture to be supplied to the engine. The reference
numeral 61 represents a fuel passage for feeding
the fuel from a fuel tank 63 into the fuel pressure
chamber 52 by a fuel pump 62 arranged in the
course of said fuel passage 61 and the reference
numeral 64 designates a fuel adjusting valve com-
municated with the fuel pressure chamber 52 and
the fuel tank 63 respectively through passages 64a
and 64b, and adapted to maintain fuel pressure at
a predetermined level in the fuel pressure chamber
52 and return excessive quantity of the fuel info the
fuel tank 63. The reference numeral 65 represents
a fuel injection passage for communicating the fuel
injection port 53a of the fuel injection chamber 563
with the suction tube 1 at a location downstream
the throttle valve 16.

The reference numeral 66 represents a con-
necting member for connecting the first diaphragm
53 in the air section of regulator 34 fo the second
diaphragm 51 in the fuel section of regulator 50,
and the reference numeral 66a designates a needie
valve which is formed integrally with the connecting
member 66, and functions to control quantity of the
fuel to be injected into the suction tube 1 by
opening and closing the fuel injection port 53a in
accordance with movement of the connecting
member 66. This needle valve 66a closes the fuel
injection port 53a while internal pressure is equal
between the depression chamber 36 and the ai-
mosphere chamber 37, or the engine is rested.

Now, functions of the embodiment will be de-
scribed below. ,

in the slow driving range just after the engine is
started, the air valve 12 is set at the initial opening
degree shown in Fig. 2 and the throttle valve 16 is
a little opened, whereby a certain level of negative
pressure is produced on the side downsiream the
gaps 15a and 15b. This negative pressure is intro-
duced into the depression chamber 24 of the con-
trol valve 23 through the passage 21 but, since the
negative pressure is very fow, the control valve 23
does not operate and the leak valve 23a is kept in
the open condition. On the other hand, this nega-
tive pressure is introduced also into the depression
chamber 18 of the negative pressure actuator 22
through the orifice 21b but, since the leak valve
23a is kept in the open condition, the negative
pressure actuator 22 does not operate and the air
valve 12 is kept at the initial opening degree.
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Further, the negative pressure of the depression
chamber 18 is introduced into the depression
chamber 45 of the first switching vaive 42 through
the passage 46, but the first switching valve 42
neither operates to maintain the main negative
pressure passage 39 in the closed condition. Simi-
larly, the second switching valve 56 and the third
switching valve 59 also maintain the branch pas-
sage 54b including the main jet 55b and the branch
passage 57b including the main jet 58b in the
close conditions respectively. Since the negative
pressure produced downstream the gap 15a of the
air valve 12 is introduced into the depression
chamber 36 of the air section of regulator 34
through the confluence chamber 41a of the subsid-
jary negative pressure passage 40 and the nega-
tive pressure introduction passage 41 in the con-
ditions described above, the first diaphragm 35 and
the connecting member 66 are displaced upward.
Then, the second diaphragm 51 is displaced also
upward and the needle valve 66a opens the fuel
injection port 43, whereby the fuel is ejected from
the fuel injection chamber 53 into the suction tube
1 through the fuel injection port 53a and the fuel
injection passage 65. Accordingly, the fuel pres-
sure is lowered in the fuel injection chamber 53,
and the fuel is fed in a quantity matched with the
ejection rate from the fuel pressure chamber 52
into the fuel injection chamber 53 through the fuel
passage 54 and the pilot jet 55a. Further, the fuel
to be fed into the fuel injection chamber 53 through
the fuel bypass passage 57 and the pilot jet 58a is
adjusted in quantity thereof by the solenoid valve
60 and then is supplied additionally into the fuel
injection chamber 53 for adequately controlling the
air-fuel ratio of the mixture to be fed to the engine
by adjusting the total fuel flow rate. Accordingly,
the force biasing the connecting member-66 up-
ward is balanced with the force biasing the con-
necting member 66 downward and the needle
valve 66a is kept at the same opening degree so
long as the negative pressure remains unvaried
downstream the gap 15a. Then, as the flow rate of
the air to be sucked into the suction tube 1 is
increased and the negative pressure introduced
into the depression chamber 36 is enhanced, the
connecting member 66 is displaced further upward
and the fuel is injected at a higher rate into the
suction tube 1 through the fuel injection port 53a
and the fue! injection passage 65. As a result,

_ accurate fuel injection rates are obtained in accor-

dance with the air flow rates downstream the gaps
15a and 15b in the suction tube 1, and the air-fuel
ratio of the mixture to be fed to the engine is
adequately controlled in the slow driving range.
When the throttie valve 16 is opened more
widely, the air flow rate is enhanced in the suction
tube 1 and the negative pressure introduced
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through the intake opening 21a into the depression
chamber 24 of the control valve 23 is further in-
creased. When the negative pressure exceeds a
predetermined level, the control valve 23 operates
to close the leak valve 23a and atmosphere stops
flowing into the depression chamber 18 of the
negative pressure actuator 22. Then, the depres-
sion chamber 18 is set at the same negative pres-
sure as that in the intake opening 21a and the
negative pressure actuator 22 operates to turn the
air valve 12 counterclockwise from the initial open-
ing position, thereby shifting the engine into the
main driving range. This negative pressure in the
depression chamber 18 is introduced through the
passage 46 info the first, second and third switch-
ing valves 42, 56 and 59 for operating these valves.
By the operation of the first switching valve 42, the
main negative pressure passage 39 is opened to
introduce the negative pressure from the main ven-
turi 13 into the depression chamber 36 of the air
section of regulator 34 and the connecting member
66 is displaced so as to allow the needle valve 66a
to increase the opening degree of the fuel injection
port 53a. Further, by the operation of the second
switching valve 56, the pilot jet 54a is closed in the
fuel passage 54 and the fuel is fed into the fuel
injection chamber 53 through the main jet 54b. By
the operation of the third switching valve 59, the
pilot jet 58a is closed in the fuel bypass passage
57 and the fuel is supplied into the fuel injection
chamber 53 through the main jet 58b. Accordingly,
quantity of the fuel injected from the fuel injection
port 53a of the fuel injection chamber 53 through
the fuel injection passage 65 is determined in ac-
cordance with the air flow rate in the suction tube 1
the fuel is supplied in a predetermined quantity
from the fuel pressure chamber 52 into the fule
injection chamber 53 and the air-fuel ratio of the
mixture to be fed to the engine is controlied ade-
quately in the main driving range.

As is understood from the foregoing descrip-
tion, the embodiment of the present invention
makes it possible to accurately control fuel injec-
tion rates in both the slow driving range and the
main driving range, and adequately control the air-
fuel ratio of the mixture with the single fuel control
unit 33. Further, the air flow rate metering mem-
bers and the fuel metering members for feeding
the fuel into the fuel injection chamber 53 are
adapted to be selected by the switching valves for
the slow driving range or the main driving range,
and need not be of high precision type. Accord-
ingly, the present invention makes it possible to
design a compacter fuel injection device and re-
duce manufacturing cost thereof.

Claims
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A fuel injection device for injection carburetors
comprising a single fuel control unit (33) for inject-
ing a fuel into a suction tube (1) in quantities in
accordance with flow rates of air to be sucked into
the suction tube; a slow air flow rate detecting
means communicated with the suction tube; a main
air flow rate detecting means communicated with
the suction tube; a slow fuel metering means ca-
pable of being connected to said fuel control unit; a
main fuel metering means capable of being con-
nected to said fuel control unit; and switching
means (42, 56, 59) associated with said slow and
main air flow rate detecting means and said slow
and main fuel metering means respectively, and
operating for making effective said main air flow
rate metering means and said main fuel metering
means when air flow rate exceeds a predetermined
value.

2. A fuel injection device for injection carbure-
tors according to Claim 1 wherein said fuel control

- unit (33) comprises:

an air section of regulator (34) consisting of a
depression chamber (34) and an atmosphere
chamber (37) separated from each other by a first
diaphragm (35), said depression chamber being
communicable with said slow and main air flow rate
detecting means, and said atmosphere chamber
being communicated with atmosphere,

a fuel section of regulator (50) consisting of a fuel
pressure chamber (52) and a fuel injection cham-
ber (53) separated from each other by a second
diaphragm (51) and communicable with each other
through said slow and main fuel metering means,
said fuel pressure chamber being communicated
with a fuel supply source (63), and said fuel injec-
tion chamber having a fuel injection port (53a)
communicable with said suction tube (1),

a connecting member (66) connected to said first
diaphragm and said second diaphragm, and
equipped with a fuel injection valve (66a) capable
of opening and closing said fuel injection port,

a first resilient means (372) for biasing said con-
necting member in such a direction that said fuel
injection valve opens said fuel injection port, and

a second resilient means (52a) having resilience
higher than that of said fist resilient means and
functioning to bias said connecting member in such
a direction that said fuel injection valve closes said
fuel injection port.

3. A fuel injection device for injection carbure-
tors according to Claim 2 wherein said slow fuel
metering means consists of a first pilot jet (55a)
arranged in a communication passage (54) capable
of communicating said fuel pressure chamber (52)
with said fuel injection chamber (53) and a second
pilot jet (58a) arranged in a branch passage (57)
bypassing said first pilot jet, said main fuel meter-
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ing means consists of a first main jet (55b) ar-
ranged in said communication passage and a sec-
ond main jet (58b) arranged in said branch pas-
sage, said first pilot jet and said first main jet are
adapted to be used alternatively by said switching
means (56), and said second pilot jet and said
second main jet are adapted to be used alter-
natively by said switching means (59).

4. A fuel injection device for injection char-
buretors according to Claim 3 further comprising a
solenoid valve (60) for adjusting flow rate of the
fuel passing through said branch passage (57).

5. A fuel injection device for injection dar-
buretors according to Claim 2 or 3 wherein said
fuel injection device further comprises an air valve
(12) arranged downstream a venturi in said suction
tube (1) and capable of being kept at a minimum
opening degree in a slow driving range, said slow
air flow rate detecting means consists of a first
negative pressure passage (40) having an end
communicated with said suction tube at a location
downstream said air valve and the other end com-
municated with said depression chamber (36), and
said main air flow rate detecting means consists of
a second negative pressure passage (39) having an
end communicated with the venturi in said suction
tube (1) and the other end openable by said
switching means (42) for communication with said
depression chamber (36).

6. A fuel injection device for injection carbure-
tors according to Claim 5 wherein said switching
means consists of a first diaphragm valve (42) for
opening the other end of said second negative
pressure passage (39) to communicate said sec-
ond negative pressure passage with said depres-
sion chamber (36), a second diaphragm valve (56)
for sefting said first pilot jet (55a) and said first
main jet (55b) alternatively in usable condition, and
a third diaphragm valve (59) for setting said second
pilot jet (58a) and said second main jet (58b)
alternatively in usable condition, and said first, sec-
ond and third diaphragm valves operate all together
to open said second negative pressure passage for
switching said first and second main jets to usable
conditions thereof when the negative pressure
downstream said air valve (12) exceeds a predeter-
mined level.

7. A fuel injection device for injection carbure-
tors according to Claim 6 further comprising a
throttle valve (16) arranged at a location down-
stream said air valve (12) in said suction tube (1),
and an additional negative pressure passage (47)
having an end communicated with said suction
tube at a location between said air valve and said
throtile valve and the other end communicated with
said depression chamber (36), and adapted to be
capable of introducing an additional negative pres-
sure into said depression chamber only for starting
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at low temperaiures.
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