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UNITED STATES PATENT OFFICE 
2,310,984 

CHARGE FORMING DEVICE 

Frank C. Mock and Edward J. Partington, South 
Bend, Ind., assignors to Bendix Aviation Cor 
poration, South Bend, Ind., a corporation of 
Delaware 

Application November 30, 1938, Serial No. 243,067 
(C. 261-69) 19 Claims. 

This invention relates to charge forming de 
vices and more particularly to carburetors of the 
pressure feed type disclosed in Frank C. Mock 
application Serial No. 202,206, filed April 15, 1938. 
A fuel discharge nozzle is used with devices 

of this type to spray the fuel into the air conduit 
leading to the intake ports of the engine. From 
the standpoint of engine performance and oper 
ating characteristics it is advantageous to have 
the fuel delivered from the nozzle in a finely 
divided or atomized state and uniformly distrib 
uted into the air flowing through the conduit. 
One of the principal objects of the invention 

is to provide a discharge nozzle with means for 
obtaining more nearly uniform distribution of 
fuel into the air Stream. 
Another object of the invention is to provide 

means for obtaining a discharge of finely di 
vided fuel from the nozzle without the use of 
excessively high fuel pressures. 
A further object of the invention is to pro 

vide a discharge nozzle which will shut of the 
flow of fuel when the engine is not running but 
which will not act as a restriction to fuel flow 
When the rate of flow is high. 
Further objects and advantages of the inven 

tion will be apparent from the following descrip 
tion, taken in connection with the appended 
drawings, in which: 

Figure 1 is a diagrammatic sectional view of 
a device embodying the invention; 

Figure 2 is an enlarged Sectional view showing 
in detail one form of discharge nozzle; 

Figure 3 is an enlarged Sectional view taken 
on the line 3-3 of Figure2; 

Figure 4 is a diagrammatic sectional view of 
a modified form of the invention; 
Figure 5 is a sectional view of a further modi 

fied form of the invention; 
Figure 6 is an enlarged fragmentary view of 

the discharge nozzle valve shown in Figure 5; 
Figure 7 is a longitudinal section of a portion 

of a carburetor equipped with another modified 
form of the invention; 

Figure 8 is an enlarged sectional view of the 
same taken on the plane indicated at 8-8 in 
Figure 7. 
Although the invention is described in con 

nection with a radial type aircraft engine, it is 
also applicable to engines of other types or those 
used for other purposes. 

Referring first to Figure 1, the device com 
prises a carburetor portion having an induction 
passage O leading to a rotary blower or super 
charger 2 which discharges into the intake mani 

5 

10 

20 

25 

30 

35 

40 

50 

55 

fold 3 of an internal combustion engine. The 
induction passage O is controlled by throttle 
f4 which is operated by rod 16. Anterior to the 
throttle is an air inlet, or scoop 18, which leads 
to a primary venturi 20 positioned to discharge 
in the vicinity of the throat of a secondary ven 
turi 22. Said primary venturi is provided with 
an annular chamber 24 opening into the venturi 
substantially at its throat and communicating 
through passageway 25 with the control unit 
hereinafter described. Secondary venturi 22 is 
provided with an annular chamber 26 which com 
municates with the air scoop 8 through a plu 
rality of tubes 27, and with said control unit 
through a passageway 28. 

Posterior to the throttle 4 is a nozzle adapter 
bar 30 which is generally, though not neces 
sarily, cast integral with a section of the walls 
of the air conduit 0, and has a cross sectional 
contour as shown in enlarged section in Figure 
3. Although the adapter bar as shown is of 
"inverted streamlined' cross section, any cross 
sectional contour is satisfactory which will pro 
duce a region of relatively stagnant air in the 
immediate lee of the bar (indicated at 3 in 
Figure 3) when the device is in operation. 
A discharge nozzle, shown in enlarged section 

in Figure 2, is mounted in the adapter bar 30, 
and comprises a discharge nozzle body 32, se 
curely held and sealed in place in said adapter 
bar by nozzle retaining nut 33 and packing 34, 
and provided with a valve 36 secured to a flex 
ible diaphragm 39 by washer 40 and locking nut 

f. Valve 36 is urged toward closed position by 
a compression spring 42. Posterior to the valve 
seat is a cylindrical extension 46 of the nozzle 
body 32, closed by a screw plug 5 and provided 
with radial ports 47. A piston 45 is slidably 
mounted within the extension in such manner 
that movement of the piston in a direction away 
from the valve 36 will successively uncover ports 
4, Such movement being opposed by a com 
pression spring 50 located between said piston 
and the screw plug 5. 

Fuel under pressure is delivered by the control 
unit hereinafter described, through passageway 
53, whence it flows into annular fuel chamber 
54, through a plurality of ports 55 in the nozzle 
body 32 into nozzle fuel chamber 56 where it 
acts on diaphragm 39 to open the valve 36 against 
the force of spring 42. It also acts on piston 
5 causing it to move against the spring 50 and 

thereby uncover two or more of the ports 47 
and allow the fuel to discharge into the pas 
sage O. Ports 4 are drilled in the nozzle sub 



2 
stantially parallel to the axis of the adapter bar. 
30, so that fuel from these ports is discharged 
in the lee of the bar 30 and, being temporarily 
shielded, has opportunity to spread across the 
width of passage 0 before being picked up by 
the air stream. Ports 47 are preferably arranged 
in pairs such that motion of piston 45 will simul 
taneously uncover a port directed to either side 
of the conduit, although the location and group 
ing of said ports can be varied if the engine 
and inlet manifold peculiarities require a non 
uniform distribution in the air conduit in order 
to obtain uniform distribution to the engine cyl 
inders. Ports 47 may be drilled So as to direct 
the fuel away from the adapter bar 30, parallel 
to the bar, or may be inclined slightly toward 
the adapter bar, as shown, depending on Whether 
it is desirable to deliver the fuel to the central 
portion of the conduit 0 or spread said fuel 
across the conduit. 
At low rates of fuel flow the piston 45 is moved 

toward the valve 36 by spring 50 to such extent 
that only the first two of the ports 4 are ex 
posed and fuel is discharged only from the said 
two ports. This results in higher velocity through 
the ports than would be the case if all the ports 
were open, thereby increasing the ability of the 
fuel to approach the wall of the conduit before 
being entirely carried away by the air stream. 
As the rate of fuel flow increases, the fuel pres 

sure in nozzle chamber 56 increases, thereby in 
creasing the pressure on piston 45 and causing 
said piston to move against the spring in a direc 
tion to uncover additional ports 47 and increase 
the available port area, so that the necessary 
amount of fuel will be discharged without requir 
ing excessive preSSure. 
The chamber 58 within discharge nozzle cap 59 

is vented through passages 6 and 60 and tube 
5 to the chamber 24 of primary venturi 20. If 
desired the tube 57 may be omitted and the cham 
ber 58 vented through passages 6 and 60 to the 
atmosphere in a manner comparable to that in 
dicated at 6 of Figure 4. Wenting of the cham 
ber 58 either to Venturi suction or to atmosphere 
rather than directly to the conduit to makes the 
action of the diaphragm substantially independ 
ent of the vacuum present (posterior to the 
throttle) in said conduit. The relative advan 
tages of venturi and atmospheric venting will de 
discussed hereinafter. 
The control unit casing 63 (Figure 1) is di 

vided into five chambers, 64, 65, 66, 6 and 68, 
by four flexible diaphragms 69, 70, 7 and 72. 
The diaphragms are secured at their centers to a 
control rod 73 by washers 79 and hubs 85 slidably 
mounted on said rod and locked in position by 
tightening nut 74 on the end of rod 73. The nut 
T4 is provided with a ball end which slidably en 
gages bearing recess 75 in the end of casing 63. 
Control rod 73 is connected, through two ball 
type universal joints 62, with slide valve 76, which 
has ports 77 so arranged that axial motion of rod 
3 will regulate the effective area for fuel flow 
from annular fuel chamber 78 into the un 
metered-fuel chamber 68. 
Any suitable fuel pump, arranged to deilver 

fuel at substantially constant pressure, may be 
used to supply fuel to chamber 8, the one shown 
at 80 being of the sliding vane type and having 
fuel inlet 8, fuel discharge passage 82, and by 
pass channel 83 controlled by pressure responsive 
valve 84. 
Unmetered fuel chamber 68 communicates with 

metered fuel chamber 67 through passageway 86 
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2,310,984 
containing a calibrated metering orifice B. 
Chamber 68 also communicates with chamber 4 
through a centrally drilled passage 88 in the con 
trol rod 73. Chamber 67 communicates with the 
discharge nozzle through passageway 53. Cham 
ber 65 communicates through passageway 28 with 
chamber 26 in venturi 22 and is therefore sub 
jected to the pressure obtaining at the air scoop 
8. Chamber 66 communicates through passage 
way 25 with the chamber 24 in the primary ven 
turi 20 and therefore subjected to the pressure at 
the throat of said venturi. 
The differential in pressure between chambers 

65 and 66, created by air flow through the con 
duit to, under any given set of operating condi 
tions, will produce a resultant force on the con 
trol rod 73 tending to move said rod in a direc 
tion to open valve ports 77. Since the differential 
pressure between air SCOOp and Wenturi throat is 
proportional to the Square of the rate of air flow, 
the resultant force on the control rod created by 
this differential acting on Opposite sides of a da 
phragm of constant area will also be proportional 
to the Square of the rate of air flow. 

Fuel admitted through ports into chamber 
68 will flow through passage 86, metering orifice 
87, into chamber 67 and thence through passage 
way 53 to the discharge nozzle 32 from whence it 
is discharged into the air conduit O posterior to 
the throttle valve 6. Flow of fuel through me 
tering orifice 87 results in a pressure differential 
across said orifice, which creates a resultant force 
on control rod 73 which acts in a direction to close 
valve ports 77 and thereby tends to oppose the 
previously mentioned force created by air flow 
through the conduit. Since the pressure differ 
ential acroSS the metering orifice is proportional 
to the Square of the quantity of fuel flowing the 
resultant force on rod 73 will also be proportional 
to the Square of the quantity of fuel flowing. 
Thus, for any given condition of engine speed and 
load, the control rod 73 and attached valve 
will move to a position such that the force on said 
rod resulting from fuel flow will exactly balance 
the force applied to said rod resulting from air 
flow. The Squares of the quantities of air and 
fuel flow, and hence the quantities themselves, 
are therefore held in constant proportion to each 
other, the absolute value of the ratio depending 
upon the relative sizes of the fuel metering ori 
fice 87 and the venturis in the induction passage. 
A constant mixture ratio can therefore be ob 

tained throughout the range of airflows used un 
less otherwise varied by extraneous means such 
as those disclosed in the Mock application above 
referred to. One Such extraneous means is spring 
89, shown in Figure 1 as a weak spring which, 
When the engine is idling, moves valve 76 toward 
Open position and thus enriches the mixture as is 
required for idling Operation. 
To prevent leakage of fuel into the manifold 

during periods of inoperation the nozzle spring 42 
must be sufficiently strong to hold valve 36 firmly 
On its seat against fuel pressures in chamber SB 
at least equivalent to the gravity head of the fuel 
Supply tanks; otherwise fuel would leak past the 
main fuel pump, past the fuel control valve TT 
which is maintained in a partially open position 
by idle Spring 89, through the metering unit and 
into the nozzle chamber 56, creating therein a 
preSSure equivalent to the gravity head and re 
Sulting in fuel leakage past valve 36 and into the 
engine manifold. If the nozzle chamber 5 is 
vented to atmosphere a substantially constant 
fuel pressure will obtain in nozzle chamber 5 as 
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well as in metered fuel chamber 67 at all rates of 
fuel flow, except as slightly increased by the build 
up in the force of spring 42 as the valve Opens to 
accommodate an increase in fuel flow. Such an 
arrangement, however, requires a fuel pump of 
higher pressure rating than one in which the 
nozzle is vented to the Venturi chamber 24. 
For purpose of illustration, assume the nozzle 

chamber 58 is vented to atmosphere and that 
spring 42 must be sufficiently strong to with 
stand a fuel gravity head equivalent to three 
pounds per square inch. A fuel pressure SOme 
what greater than three pounds per square inch, 
by the amount of nozzle spring build up, will 
therefore be required in chamber 56 in order to 
open the valve wide as for wide Open throttle Op 
eration. The main fuel pump must therefore 
have a pressure rating sufficient to overcome all 
the pressure losses in the system at the greatest 
rate of fuel flow, including line loss, pressure drop 
across the control unit valve, pressure drop across 
the metering orifice, and something Over three 
pounds per square inch for nozzle pressure. At 
low fuel flows the pump will then be supplying 
fuel at a pressure greater than required due to 
decreased line loss, and decreased drop across 
the metering jet. This additional pressure is 
merely expended by throttling across a partially 
closed slide valve. 

If, on the other hand, chamber 50 communi 
cates with Wenturi chamber 24, which at wide 
open throttle may develop a depression of five Or 
more inches of mercury or approximately two and 
one-half pounds per square inch, a lesser fuel 
pressure will be required. With this depression 
existing on one side of diaphragm 39, only a little 
over one-half pound per square inch fuel pressure 
is required at wide open throttle to open the dis 
charge valve 36, thereby resulting in a two and 
one-half pound per square inch saving in the 
fuel pump pressure required. 
A low rates of fuel and air flow very little Wen 

turi depression exists and therefore the fuel pres 
sure in the nozzle need be about three pounds per 
square inch as before but the fuel pressure as 
determined for wide open throttle will be more 
than adequate because the decreased line loss and 
decreased metering orifice drop more than offsets 
the increase in pressure required at the nozzle. 
Venturi venting of the nozzle cap therefore 

permits the use of nozzle shut-off when the en 
gine is not operating without materially increas 
ing the required fuel supply pressure. 

Venturi venting has a further advantage in 
that at closed or partially closed throttle a rela 
tively high pressure exists in the nozzle fuel 
chamber 56, supply line 53 and metered fuel 
chamber 67. When the throttle is suddenly 
opened, the Venturi depression increases very 
suddenly, thereby opening the nozzle valve 36 and 
allowing the excess pressure in chamber 56, paS 
sage 53 and metered fuel chamber 67 to be Sud 
denly expended, thereby tending to give an im 
mediate increase in fuel flow, which aids appre 
ciably in obtaining rapid engine acceleration in 
response to a change in throttle opening. 
In the modified type of discharge nozzle ar 

rangement shown in Figure 4, 30 is an adapter 
bar and 32 is a diaphragm type needle valve of 
similar construction to the valve shown in Figure 
2. Fuel under pressure is received from the con 
trol unit through passage 53 and acts on dia 
phragm 39, compressing the spring 42 and 
opening the valve f36 to allow fuel to flow into 
fuel passage 49 to be discharged through one or 

5 

0. 

3 
more discharge jets hereinafter described. The 
air chamber 58 behind the diaphragm (39 may 
either be vented to atmosphere or to Wenturi de 
pression through port 6. If desired the port 6 
may be connected to a venturi in the air passage 
to reduce the fuel pump pressure required as pre 
viously explained. 
The discharge nozzle consists of a hollow cylin 

drical body member 46 threaded into adapter bar 
30 and containing a free fitting fluted piston 
valve f45 urged against a seat by a compression 
Spring 50 acting between said piston and screw 

20 

30 

40 

45 

50 

55 

60 

65 

70 

75 

plug 5. Ports 47 in body 46 enter the nozzle 
On the adapter bar side of the piston seat, where 
as ports 48 enter the nozzle posterior to the pis 
ton seat. Ports 47 and 48 can be drilled in the 
plane of the bar f30 so as to discharge fuel into 
the lee of the bar obtaining more uniform dis 
tribution of fuel in the air conduit as previously 
described, or can be arranged to best suit the 
engine requirements. 
At low rates of fuel flow, the piston 45 is held 

against its seat by Spring 50 and the entire fuel 
discharge is through ports 47. As the rate of 
fuel flow increases, the pressure in passage f49 
will increase thereby causing piston 45 to move 
away from its seat and allowing fuel to flow past 
the piston in flutes 52 and discharge from ports 
48. At high rates of flow the piston will move 

further from its seat thereby completely uncov 
ering ports 48 and eliminating any possible re 
striction due to flow around said piston. 

In the modification of the invention shown in 
Figures 5 and 6, the primary nozzle assembly con 
sists of body 332, valve 336, diaphragm 339, cap 
359, and compression spring 342 which urges 
valve 336 against its seat in the body member 332. 
The assembly is fastened and sealed in the 
adapter 390 by means of nozzle retaining nut 333, 
packing 334 and gasket 335. Nut 333 is formed at 
its discharge end with a venturi shaped internal 
contour as indicated at 333A. An annular groove 
392 is provided in nut 333 Which communicates 
through a plurality of passages 394 with the 
interior of said nut in the vicinity of the entrance 
of said venturi. Annular groove 392 also com 
municates with atmosphere through one or more 
passages 396. 
Valve 336 is formed with an extension 33 ter 

minating in a notched conical tip 338, shown in 
detail in Figure 6. Fuel under pressure is received 
at the nozzle through passage 353 from the con 
trol unit, whence it flows into chamber 354 and 
through ports 355 into chamber 356, where it acts 
on diaphragm 339 causing valve 336 to lift off its 
seat and allowing fuel to discharge past said seat; 
excessive opening of said valve being limited by 
nut 34 striking the stop 359A in the nozzle cap. 
The vacuum present in the air conduit (0, at the 
inlet to the Supercharger and in the vicinity of 
the discharge nozzle, coupled with the effect of 
venturi 333A, induces a flow of air from the at 
mosphere through passages 396, 392, and 394, 
through venturi 333A and into the conduit O. 
The rapidly moving stream of air and fuel flow 
ing through the venturi 333A and striking the 
notched conical tip 338 results in the fuel being 
broken up into very small particles. 
The quantity of air drawn through the nozzle 

depends largely upon the differential in pressure 
between the air entering the passage 396 and the 
supercharger inlet pressure. The pressure at su 
percharger inlet is a minimum when the throttle 
is in a closed position and increases to a value 
approaching atmospheric pressure as the throttle 
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is opened wide, therefore if the entrance to the 
passage 396 is at atmospheric pressure the quan 
tity of airflowing through the nozzle is maximum 
when the throttle is closed, and minimum when 
the throttle is wide open. Since the fuel flow is 
low at closed throttle and high at wide open 
throttle, better atomization of fuel is obtained at 
part than at wide open throttle. This arrange 
ment is therefore suitable for use with an engine 
which is operated a large percentage of the time 
at small throttle openings. 
By connecting nozzle air inlet 396 to the super 

charger outlet 3 (Figure 1), a different Operat 
ing characteristic is obtained. Since the nozzle 
air outlet is at supercharger inlet pressure, the 
quantity of airflowing through the nozzle will de 
pend upon the Supercharger rise, that is the 
differential pressure between supercharger outlet 
and inlet. Since this differential pressure in 
creases as the throttle is opened, the quantity of 
air flowing through the nozzle will be low at 
closed throttle and high at wide open throttle, 
thereby producing better atomization at Wide 
throttle openings and hence being Well suited for 
use with an engine that is customarily operated 
at, or near, wide open throttle position. 
The nozzle cap chamber 358 may be vented 

either to atmosphere or to the throat of a ven 
turi in the air passage, as indicated at 36. 

Figures 7 and 8 illustrate a fuel discharge unit 
positioned posterior to the throttle, not shown, of 
a downdraft carburetor having side walls 400, be 
tween which extends a tubular nozzle 402, having 
spaced fuel outlet ports 404 in its lateral and un 
der surfaces. The closed ends of the nozzle are 
seated in recessed retaining nuts 406. 
A boss or bar 408 extends transversely acroSS 

the induction passage, and may be cast integral 
with the side walls of the carburetor. The boss 
is formed with a fuel passage 40 which leads 
from a diaphragm type needle valve of similar 
construction to the valves shown in Figures 2 
and 4. Fuel under pressure is received from the 
control unit through passage 453 and acts on dia 
phragm 439, compressing the Spring 442 and 
opening valve 436 to allow fuel to flow into fuel 
passage 40 to be discharged through discharge 
jets hereinafter described. The air chamber 458 
behind the diaphragm 439 is vented either to at 
mosphere or to Venturi depression through 
port 46. 
An idling jet 462 communicates with passage 

4 O and discharges into the induction passage 
continuously during the operation of the engine. 
Preferably, the idling jet leads from the upper 
most portion of passage 40 at the point where 
fuel vapors tends to collect if any are formed dur 
ing operation of the carburetor. Communication 
between passage 40 and nozzle 402 is controlled 
by a valve mechanism which is mounted in a boss 
464 secured to the bar 408. The valve mechanism 
comprises a movable valve member 466 which is 
urged toward its seat by a spring 468 held in posi 
tion by a cap 470. Spring 468 is of sufficient 
strength to hold the valve member 466 on its seat 
against the pressure of the fuel until the engine 
speed increases above idling speed, whereupon the 
increased fuel pressure opens valve member 466 
and allows fuel to flow to nozzle 402. With this 
arrangement, fuel from jet 462 is discharged in a 
stream or spray at all engine speeds, which pro 
vides better atomization and distribution than 
would be obtained if nozzle 402 were to be used to 
supply idling fuel, which would drip from the 
nozzle at several points and would not be ade 
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quately atomized. If desired, a bypass 42 of 
restricted cross section may be provided connect 
ing passage 40 to the nozzle 412, to provide a 
limited but continuous flow to the nozzle. Such 
flow will be discharged from the ports 44 in drops 
rather than in a stream or spray, but will serve 
to keep the nozzle full of fuel at all times, so that 
when the throttle is suddenly moved from closed 
to open position, the rate of fuel discharge from 
ports 404 will immediately and correspondingly 
increase, instead of lagging behind the throttle 
opening movement. 
While the invention has been described with 

particular reference to certain specific embod 
ments thereof, it should not be inferred that the 
invention is limited thereto or otherwise except in 
accordance with the terms of the following 
claims. 
We claim: 
1. In a carburetor, an induction passage, a 

throttle controlling the passage, a venturi in the 
passage anterior to the throttle, a fuel nozzle 
positioned to discharge into the induction pas 
Sage posterior to the throttle, means including a 
fuel conduit for supplying fuel under pressure to 
the nozzle, a valve in said conduit, and control 
means for said valve comprising a pressure re 
sponsive member connected to the valve and sub 
jected to the pressure of the fuel in the conduit 
anterior to the valve and to the pressure in said 
venturi, Said fuel and Venturi pressures respec 
tively tending to open and close the valve. 

2. The invention defined in claim i, including 
in addition means for introducing air into the 
fuel prior to its discharge from the nozzle. 

3. The invention defined in claim 1, including 
in addition resilient means biasing the valve to 
ward closed position. 

4. The invention defined in claim 1, wherein 
the fuel nozzle comprises an idling jet designed 
to discharge constantly during operation of the 
carburetor. 

5. In a charge forming device, an induction 
passage, a fuel nozzle positioned in the central 
portion of Said passage, a member extending from 
the nozzle transversely of the induction passage, 
said member having a cross-sectional contour 
adapted to Create a region shielded from direct 
air flow, discharge orifices in said nozzle posi 
tioned to discharge fuel in the immediate lee of 
said member in a direction substantially at right 
angles to the direction of airflow through the in 
duction passage, and a closure member responsive 
to the pressure of the fuel supplied to said nozzle 
for successively closing said orifices upon decrease 
in the fuel pressure. 

6. In a charge forming device, an induction 
passage, a throttle in the induction passage, a 
member extending across said induction passage 
posterior to said throttle, a fuel conduit in said 
member, a plurality of fuel orifices receiving fuel 
from said conduit and discharging in the lee of 
said member, a valve member responsive to fuel 
pressure for controlling the flow of fuel to said 
orifices, and a spring pressed poppet valve open 
ing in response to fuel pressure also controlling 
the flow of fuel to said orifices and adapted to 
positively cut off the fuel flow to said orifices 
when the fuel pressure drops below some prede 
termined minimum pressure. 

7. In a charge forming device having an air 
passage, a fuel nozzle, an air shielding member 
extending from the nozzle transversely of the air 
passage, a plurality of discharge orifices in said 
nozzle Spaced longitudinally of the air passage 
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and discharging transversely of the air passage 
in the immediate lee of said member, means for 
continuously supplying fuel to said nozzle under 
pressure, and a pressure responsive closuremem 
ber adapted to successively close said orifices upon 
decrease in fuel pressure to thereby vary the num 
ber of orifices available for continuous discharge 
of fuel, said closure member being adapted to 
first close the Orifices spaced at a greater distance 
from the shielding member. 

8. In a charge forming device having a throttle 
controlled induction passage, a fuel nozzle hav 
ing a plurality of longitudinally and circumferen 
tially spaced discharge orifices positioned to dis 
charge into the induction passage posterior to 
the throttie, means including a control unit and 
a Conduit for continuously supplying fuel to the 
nozzle under pressure at a rate depending upon 
the operating conditions of the engine, a closure 
member responsive to fuel pressure adapted to 
successively close said orifices upon a decrease in 
fuel pressure to thereby regulate the number of 
Orifices available for fuel discharge in accordance 
with the rate of fuel discharge, a valve in said 
conduit, and means responsive to the pressure of 
the fuel anterior to said valve for closing said 
valve when the fuel pressure drops below a pre 
determined minimum value. 

9. In a charge forming device having an in 
duction passage including a throttle and a Ven 
turd anterior thereto, a fuel nozzle having a plu 
rality of fuel outlets positioned to discharge into 
the induction passage posterior to the throttle, 
means including a fuel conduit for continuously 
supplying fuel under pressure to the nozzle, a 
valve in Said conduit, yielding means urging said 
valve toward closed position, means responsive to 
the fuel pressure in the conduit anterior to the 
valve for urging the valve toward open position 
and to Venturi pressure for urging said valve to 
ward closed position, and a spring loaded piston 
responsive to variations in the pressure of fuel 
supplied to the nozzle for Successively opening 
or closing Said Outlets to thereby vary the num 
ber of opened outlets in accordance with varia 
tions in the rate of fuel flow. 

10. In a charge forming device, a fuel nozzle 
comprising a body, a cylindrical bore in said body, 
a plurality of fuel discharge orifices in the body 
communicating with said bore and spaced longi 
tudinally therealong, a conduit for continuously 
supplying fuel to said bore under pressure, a 
spring urged piston slidably received in said bore 
and responsive to the pressure of the fuel sup 
plied to the bore for controlling said Orifices 
whereby the number of orifices discharging fuel 
will decrease upon decrease in the fuel pressure, 
and a valve responsive to fuel pressure Control 
ling said conduit anterior to said nozzle and 
adapted to positively cut of the fuel flow to the 
nozzle when the pressure drops below a prede 
termined value. 

11. In a charge forming device having an in 
duction passage, a bar extending across the in 
duction passage, a fuel conduit within said bar 
receiving fuel from a source of fuel under Super 
atmospheric pressure, a plurality of fuel dis 
charge orifices receiving fuel from said conduit 
and discharging in the lee of said bar whereby 
fuel will be delivered to the air flowing through 
the induction passage substantially along the en 
tire length of said bar, a valve in said conduit, 
control means for said valve comprising a pres 
sure responsive member connected to the valve 
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anterior to said valve for controlling the flow of 
fuel to all of said orifices, and a second valve 
posterior to the first valve and responsive to fuel 
pressure for controlling the flow of fuel to at least 
a portion of said orifices. 

12. In a carburetor, a throttle controlled in 
duction passage, a venturi in said passage an 
terior to the throttle, a fuel conduit discharging 
in Said passage, a valve controlling the conduit 
adjacent its outlet in the passage, and a pressure 
l'esponsive member connected to said valve and 
Subjected to the fuel pressure in said conduit an 
terior to the valve and to the pressure in said 
venturi, Said fuel and Venturi pressures urging 
the valve toward open and closed positions re 
Spectively. 

13. In a carburetor, a throttle controlled in 
duction passage, a venturi in said passage an 
terior to the throttle, a fuel conduit discharging 
in said passage posterior to the throttle, a valve 
controlling the conduit, a spring urging the valve 
toward closed position, and means jointly re 
sponsive to variations in the pressures in said 
conduit anterior to the valve and in the venturi 
for controlling said valve, the pressure in the con 
duit urging the valve toward open position and 
the Wenturi pressure urging the valve toward 
closed position. 

14. In a charge forming device, an induction 
passage, a member extending transversely of and 
across the major portion of the induction pas 
Sage, a fuel conduit in said member, a fuel nozzle 
carried by the member intermediate its ends and 
receiving fuel from the fuel conduit, a plu 
rality of Oppositely disposed fuel discharge orifices 
in the nozzle positioned to discharge fuel trans 
versely of the induction passage in a direction 
substantially parallel to and in the immediate lee 
of the member to thereby distribute fuel from 
the central portion of the induction passage out 
Wardly toward the walls thereof, and a closure 
member responsive to the pressure of the fuel 
supplied to said orifices for successively closing 
Said orifices upon decrease in the fuel pressure. 

15. In a carburetor, an induction passage, a 
throttle therein, a venturi in said passage anterior 
to the throttle, a fuel conduit leading from a 
Source of fuel and discharging into said passage, 
a valve for controlling the rate of fuel flow 
through the conduit, means responsive to the 
pressure at the venturi for controlling said valve 
to thereby regulate the quantity of fuel delivered 
to the passage in accordance with the air flow 
therethrough, a second valve in said conduit ad 
jacent its outlet in the passage, and means re 
Sponsive to the pressure of the fuel in the con 
duit and to the pressure at the venturi for con 
trolling said second valve to thereby regulate the 
pressure of the fuel in said conduit in accord 
ance with the pressure at the venturi. 

16. In a charge forming device, an induction 
passage, a throttle therein, a differential pres 
Sure creating means in said passage anterior to 
the throttle, a fuel conduit leading from a source 
of fuel under pressure to the passage, means re 
Sponsive to the differential pressures created in 
Said passage and conduit for controlling the quan 
tity of fuel supplied to the passage, a valve in the 
fuel conduit, and means responsive to the pres 
sure of the fuel in the conduit anterior to the 
valve for urging the valve open and to a pres 
Sure from the differential pressure creating means 
in the passage for urging the valve closed to 
thereby regulate the pressure of the fuel in the 
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17. The invention defined in claim 11 compris 

ing in addition an idling jet leading from the 
fuel Conduit to the induction passage and de 
signed to discharge constantly during operation 
of the charge forming device. 

18. The invention defined in claim 11, compris 
ing in addition a restricted by-pass around said 
Second valve providing a substantially constant 
discharge from said nozzle at all engine speeds. 

19. In a carburetor for an internal combus 
tion engine, an induction passage, a throttle 
therein, a venturi in said passage anterior to the 
throttle, a fuel conduit leading from a source of 
fuel and discharging in said passage, a meter 
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ing orifice in the conduit, a valve in the conduit 
posterior to the orifice, means responsive to the 
pressure of the fuel in the conduit and to the 
pressure at the venturi for controlling said valve 
to thereby regulate the pressure of the fuel in the 
conduit posterior to said orifice, a second valve 
in the conduit anterior to said orifice, and means 
responsive to the pressure of the venturi for con 
trolling said second valve to regulate the pressure 
of the fuel in the conduit anterior to said orifice 
to thereby regulate the quantity of fuel supplied 
to the engine. 

FRANK C. MOCK. 
EDWARD J. PARTINGTON. 


