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The present invention relates to improvements in fuel 
injection system for internal combustion gasoline en 
gines and more particularly to the adaptation of a low 
pressure fuel injection system to present existing engines, 
in which a commercial form of low pressure fuel pump is 
employed, in the manner disclosed in prior United States 
Letters Patent No. 2,238,333, granted April 15, 1941, 
upon application of the present inventor. 
The use of the low pressure fuel injection system of the 

prior patent, above noted, has many advantages over 
those systems employing higher fuel pressure, primarily 
because with a lower pressure a greater ease in control 
of fuel ?ow is obtained with less complicated fuel lines 
and metering components. Accordingly, it is a purpose 
of the present invention to obtain the bene?ts of such 
low pressure system for injection of fuel at each individual 
outlet of a plural outlet manifold for a multicylinder en 
gine without the usual objectionable results in the way 
of ine?icient idling and improper power fuel proportion 
ing action heretofore found in gasoline engines of such 
nature, as distinguished from engines having a central 
carburetor with a single power jet serving for several 
cylinders. 

Other objects are to simplify and improve generally the 
operation of a multicylinder internal combustion engine 
at the type employing any form of volatile liquid fuel. 

While the invention is applicable to use with multi 
cylinder engines many bene?ts of the invention are ob 
tainable in connection with single cylinder engines or 
those in which the fuel for full power operation is intro 
duced under pressure at a point in an elongated manifold 
of the low velocity type as far away as may be necessary 
from a central air control valve while the fuel for idling 
is introduced as close as possible to the air control valve. 

In the attainment of the purposes set forth, the present 
invention provides a low velocity intake manifold for a 
multicylinder internal combustion engine, which mani 
fold is constructed with a central air inlet tube and a plu 
rality of outlets, individual power nozzles being mounted 
in the outlets, a central idling jet entering the inlet tube 
close to an air control valve in the inlet tube, and control 
connections are provided for stopping the ?ow of fuel 
to the idling jet when the power nozzles are supplied with 
fuel. In this way the proportioning of mixture of the 
engine in all its cylinders is not disturbed by uneven flow 
of fuel from the idling jet under full power operations. 
It is also within the purview of the invention to stop the 
?ow of fuel to the power nozzles when fuel is supplied to 
the idling jet. The transition from one condition of en~ 
gine operation to the other is accomplished readily by 
linkage including a ?oating lever connected‘ at three re 
mote points, one to an idling jet fuel control valve, and 
another to a power nozzle fuel control valve, and a third 
to a vacuum controlled piston, the cylinder for which has 
impressed upon it the suction produced in the manifold. 
In this way the jet and nozzle leakage or dribble is kept 
from interfering with the mixture proportioning both un 
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der idling and power operating conditions in the engine to 
which the manifold is connected. 

These and other features of the invention will readily 
be apparent, as hereinafter described and claimed, when 
taken in connection with the following detailed speci?ca 
tion and the appended drawings, in which: 

Fig. 1 is a perspective view, looking from the front and 
right side of a plural outlet manifold for a multicylinder 
internal combustion engine embodying the features of the 
present invention; 

Fig. 2 is a detail perspective view, partly broken away 
and shown in section and in separated relation, on a 
larger scale than that of Fig. 1; 

Fig. 3 is a sectional view on a further enlarged scale of 
a power nozzle in an outlet to the manifold of Fig. 1; 
and 

Fig. 4 is a sectional detail view of a fuel metering valve 
for the power nozzles. 
The fuel injector shown in the drawings consists of a 

low velocity type intake manifold for a multicylinder in 
ternal combustion engine, which manifold is formed with 
a central air inlet tube and a plurality of outlets, one for 
each cylinder, each outlet being provided with an indi 
vidual power nozzle mounted in its center. In the past 
a serious di?iculty has been encountered in such mani 
fold arrangement by reason of lack of smooth ?exible 
fuel and air proportioning regulation between idling and 
full power operation. When the fuel is supplied by power 
nozzles only without the use of a separate idling jet too 
much fuel is admitted to each cylinder for smooth idling 
when an attempt is made to regulate accurately at each 
nozzle, the nozzles being too large for proper atomiza 
tion with small amounts of fuel required in smooth idling, 
especially when high fuel pressures are employed. 
Neither is it desirable to depend for control of fuel in 
such manifolds upon air ?ow with vacuum regulated fuel 
valves connected to Venturi restrictions in the inlet, since 
restrictions interfere with free ?ow of air in a low velocity 
manifold under high power requirements. With interfer 
ence of free air ?ow the greatest bene?ts of individual 
fuel injection systems are defeated. Thus, in the present 
system the full bene?t of a low velocity intake manifold 
with fuel injection is retained by the use of mechanical 
mixture regulating connections between an air control 
valve in the manifold inlet and a fuel control valve for 
the power nozzles, the arrangement including connec 
tions for admitting flow of fuel to an idling jet mounted 
in the air inlet tube in close proximity to the air control 
valve when the air control valve is closed and for stop 
ping ?ow of fuel to the idling jet when the air control 
valve is opened. In this way the problem of regulating 
the flow of small amounts of fuel through relatively large 
power nozzles without proper atomization is avoided. 
Furthermore, the additional problem of power nozzle 
dribble, commonly afflicting prior fuel injector systems is 
avoided, whether the system is provided with central 
power and idling controls or, in the case of the present 
system with individual power nozzles at the outlets of the 
manifold. The mechanical connections also act on a 
power control metering valve for closing it when the 
fuel ?ows through the‘idling jet. 

Referring more particularly to the drawings, the mani 
fold is indicated at 11, the inlet tube at 2, the air control 
valve including a shaft 3 and a vane 4 on the shaft and 
the mechanical connections including an operating arm 
5, a sector shaped cam 6 pivoted on a ?xed fuel conduct~ 
ing block 16, a roller 7 rotatable at one end of a lever 
8, in turn, rotatable loosely on a horizontal shaft 9 and 
a spring 10 compressed between the lever 8 and an angu 
lar arm 11 (see Fig. 2) secured to the shaft 9. The arm 
5 is connected to the earn 6 by a link 36 pivoted at its 
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ends on screws threaded into the arm and cam. The 
shaft 9 has ?xed on its central portion the hub of a 
forked arm 12 and is rotatable in ears extending hori 
zontally from the inlet tube 2 in the manifold. Within 
the fork of the arm 12 is a metering pin 13 having a 
head beneath which the fork of the arm 12 acts as a 
control for power fuel supply. The pin 13 and a seat 
in the block 16 form the valve for this purpose and the 
pin enters a sleeve 130 rising from the block to open or 
close a lengthwise passage therein by which the fuel 
enters. The passage is indicated at 37 and bypasses 
the power fuel control valve to supply fuel to the idling 
jet, as will be described. Surrounding the pin 13 is a 
coil spring 27 con?ned by a shoulder at the upper end of 
the sleeve 130 and disposed to hold the power valve 
closed yieldingly. The connections thus described are 
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arranged to open the power fuel ‘control valve when the ‘ 
air control valve is opened and to close the power con‘ 
trol valve when the air control valve is closed. 
The power fuel control valve feeds fuel from the con 

ducting block'16 through'pas‘sag‘eways‘ 17 in a‘T-shaped 
side projection 15, there being one'projection at either 
side of the block 15. Through the‘ projections of the 
block fuel is fed in opposite directions from the main 
body portion of the block to the various cylinders of the 
engine by way of a series of tubes 18 running to the 
projections from each of a series of individual power 
nozzles 26, one being mounted in the center of each 
manifold outlet directly above each intake valve. 
The mixture regulating connections also include idle 

fuel valve controls. Whereas, the roller 7 engages a 
more or less radial surface on the sector shaped cam 6, 
an arcuate surface of the cam has a recess and is arranged 
to be engaged by a second follower roller 35 rotatably 
mounted at one end of a lever 34 acting on the idle fuel 
valve, comprising a pin 31 and a seat in the block 16 into 
which the pin 13 enters. Lifting pin 31 from its seat 
causes fuel to ?ow from the passage 37 to an idling jet 
33 past an idling adjustment screw 32 of the usual form. 
To lift the pin 31 from its seat the lever 34 is ?xed to a 
horizontal shaft 29 rotatable in the ears of the manifold 
inlet tube 2. Also ?xed to the shaft 29 is a forked arm 
30 surrounding the upper end of the pin 31 beneath a 
head engaged by the arm 30. Surrounding‘the pin 31 
is a coil spring 27 con?ned by a shouldered upper end 
of a sleeve 2330 rising from the block 16. The spring 27 
acts to hold the idle fuel valve-normally closed but when 
the recess in the earn 6 moves vunder the roller 35 the 
idle fuel valve‘ is opened by suction in the manifold inlet 
tube 2. The arrangement of'the idle fuel valve connec- . 
tions is such that flow of fuel is admitted to the’idling 
jet when the air control valve 4 is closed and the ‘idle 
fuel valve is closed when the air control valve is opened. 
This occurs when the power'fuel control valve is opened 
with the opening of the air control valve. The idling 
jet 33 is located in the inlet tube 2 in close proximity'to 
the air control valve 4 where there is a maximum of 
turbulence in‘ the air so that thereis no necessity for a 
Venturi restriction in the inlet tube. 
To assist in opening and closing the power and idle 

fuel control valves the " shaft'9 has‘ secured to it an 
arm 19 pivotally connected through a link 20 to a point 
at one end of a ?oating lever 23'capable of free bodily 
movement. The ?oating lever 23 has another point 
at its other end pivotally' connected to a link'280 also 
pivotally connected to an arm 28 secured to the shaft 
29, the action being such that the ?oating lever 23 is 
movable about any one’ of three separated points‘ along 
its length as a fulcrum. The third point along the 
lever is at an intermediate location where a pivotal 
connection is made with a piston '22. sliding within a 
cylinder 21. The cylinder 21 is connected'byv a tube 
24 with the air inlet tube 2 of the manifold below 
the air control vane. Thus when the air control 
valve is nearly closed byi'the’va'nefé a strongi?su‘ction 
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or vacuum acts through the tube 24 to draw the 
piston downwardly into the cylinder, causing the shaft 
9 to be rotated against the action of the spring 10 in a 
direction to close the power fuel control valve. The 
suction also tends to open the idle fuel valve by raising 
the pin 31 from its seat in the conducting block 16. if 
the cam 6 is moved to a position where the roller 5 ?ts 
within the recess of the cam the idle fuel valve is posi 
tively opened by the suction in the cylinder 21 and the 
engine to which the manifold is attached is operated at 
idling speed. If the pressure in the manifold should de 
crease by reason of an engine speed reduction, the shaft 
9 is rotated by the spring 10 to inject a small additional 
amount of fuel through the power fuel control valve. 
This additional fuel increases the engine revolutions suff 
ciently to restore the idling speed and the vacuum within 
the manifold. In this way a particularly stable speed 
regulation is obtained in the engine under idling condi 
tions. 

With the air control vane 4 nearly closing the air con 
trol valve ‘and the engine to which the manifold is con 
nected idling, fuel v?ows through the idle fuel valve, past 
the pin 31, which acts to meter the idle fuel, the pin 
disengaging its seat in the block 61. The vacuum in the 
manifold holding the pin away from its seat is limited in 
the amount of movement which it imparts to the pin by 
the depth of the recess in the periphery of the cam 6, 
the roller ?oating within the recess to a certain extent. 
It will be noted that the forked arm 30 extends to the 
same side of vthe shaft 29 as does the forked arm 12 on 
the shaft 29, but that the arm 28 is on the opposite side 
of the shaft 29 from that at which the arm 19 projects 
from the shaft 9. Thus, the suction in the manifold 
tends to open the idle fuel control valve but tends to 
cause the power fuel control valve to close. When the 
engine is operating under full power the reverse is true, 
any decrease in manifold suction or degree of vacuum 
causing the idle fuel control valve to close and the power 
fuel control valve to open under the action of the 
spring 10. 
When the engine comes to rest and no suction exists 

in the manifold both the idle and power fuel control 
valves are closed by their respective springs, the strength 
of the spring 10 being insu?icient to open the power fuel 
valve when the air control valve is closed and the arm 
5 ‘and’ the cam 6 are moved to the extreme right as they 
normally would be when the engine is stopped. Thus, 
there is no leakage of fuel from these valves when the 
engine operation is discontinued. 

The' nature and scope of the invention having been indi 
cated, and a particularly de?ned embodiment having been 
described, what is claimed is: 

1. A fuel injector for an internal combustion engine, 
having'a low velocity intake manifold with a central air in 
let tube and a plurality of outlets, an individual power noz 
zle mounted in the center of each manifold outlet, an air 
control valve in the inlet tube, ‘a fuel tube running 
from each power nozzle,-a power fuel control valve con 
nected to all the fuel tubes, mixture regulating connections 

‘ including a cam and a follower roller between the air 
control valve and the fuel control valve to change the fuel 
supply to the‘ nozzles as the air control valve is opened 
or‘ closed, an idling jet entering the air inlet tube, and an 
idle fuel valve for controlling the flow of fuel to the idling 
jet, in‘ combination with idling connections including a sec 
ond followerroller acting on said cam and having a lever 
acting on the‘ idle fuel valve for admitting flow of fuel 
to‘ the‘ idling jet when the air control valve is closed 
and for?closing the idle fuel valve when the air control 
valve 'is opened. 

2. A fuel injector‘ for an internal combustion engine, 
having‘a low velocity intake manifold with a central air 
inlet ‘tube and a plurality of outlets, an individual power 
fuel-nozzle'lmounted in each manifold outlet, an air con 
trol valve'in the 'ihletltub'e, a ‘fuel tube running from each 
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power nozzle, a power fuel control valve connected to 
all the fuel tubes, mixture regulating connections between 
the air control valve and the power fuel control valve to 
change the fuel supply to the nozzles as the air control 
valve is opened or closed, an idling jet entering the air 
inlet tube, and an idle fuel valve for controlling the ?ow 
of fuel to the idling jet, in combination with idling con 
nections between the air control valve and the idle fuel 
control valve for admitting flow of fuel to the idling jet 
when the air control valve is closed and for stopping the 
?ow of fuel to the idling jet when the air control valve is 
opened, ‘and manifold vacuum controlled means tending to 
open the idle fuel control valve and to close the power fuel 
control valve upon increased suction in the manifold. 

3. A fuel injector for an internal combustion engine, 
having a low velocity intake manifold with a central air 
inlet tube and a plurality of outlets, an individual power 
nozzle mounted in each manifold outlet, an air control 
valve in the inlet tube, a fuel tube running from each 
power nozzle, a power fuel control valve connected to all 
the fuel tubes, mixture regulating connections between 
the air control valve and the power control valve to change 
the fuel supply to the nozzles as the air control valve is 
opened or closed, an idling jet entering the air inlet tube, 
and an idle fuel valve for controlling the ?ow of fuel to 
the idling jet, in combination with idling connections be 
tween the air control valve and the idle fuel control valve 
to change the fuel supply to the idling jet when the air con 
trol valve is opened or closed, and manifold vacuum con 
trolled means tending to close the idle fuel control Valve 
and to open the power fuel control valve upon decreased 
suction in the manifold. 

4. A fuel injector for an internal combustion engine, 
having a low velocity intake manifold with a central 
air inlet tube and a plurality of outlets, an individual 
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power fuel nozzle mounted in each manifold outlet, an air 
control valve in the inlet tube, a fuel tube running from 
each power nozzle, a power fuel control valve connected to 
all the fuel tubes, mixture regulating connections between 
the air control valve and the power fuel control valve to 
change the fuel supply to the nozzles as the air control 
valve is opened or closed, an idling jet entering the air 
inlet tube, and an idle fuel valve for controlling the 
flow of fuel to the idling jet, in combination with idling 
connections between the air control valve and the idle 
fuel control valve for admitting flow of fuel to the idling 
jet when the air control valve is closed and for stopping the 
?ow of fuel to the idling jet when the air control valve is 
opened, and manifold vacuum controlled means tending to 
open the idle fuel control valve and to close the power 
fuel control valve upon increased suction in the manifold, 
said idling connections including a ?oating lever connected 
at one point to the power fuel control valve and at an 
other point to the idle fuel control valve, a cylinder con 
nected to the manifold and a piston connected to a third 
point on the ?oating lever tending to open the idle fuel 
control valve upon increase in manifold suction and to 
close the power fuel control valve when the degree of vacu 
um is decreased in the cylinder. 
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