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The invention relates generally to a fuel feeding 
system for an internal combustion engine, in 
which individual metered charges of fuel are in 
jected under pressure, and more particularly to 

5 a fuel discharge nozzle for such a system. 
One object of the invention is to provide a 

pressure discharge nozzle of novel and improved 
construction particularly adapted to discharge 
fuel in an annular spray across or counter to the 

10 flow of air past the nozzle into the cylinders of 
the engine. 
Another object is to provide a nozzle which dis~ 

charges fuel in an annular spray generally lat 
erally of the nozzle and the passage in which 

5 the nozzle is disposed and in which the energy 
of the spray is utilized to distintegrate the spray. 
Yet another object is to provide a novel and 

improved nozzle having means for discharging 
an annular spray generally laterally of the noz 
zle and means utilizing the energy of the spray 
to create an aspirating effect establishing air 
jets or currents impinging against the spray at 
right angles to disintegrate the spray and to 
prevent the spray from striking the walls of the 
passage in which the nozzle is disposed. 

Still another object is to provide a nozzle‘ter 
mlnating in a head having an annular valve seat 
and an annular groove circumscribing the valve 
seat, a yleldable valve adapted to engage the seat, 

30 and opened by pressure within the nozzle to per 
mit of an annular and lateral spray discharge, 
and a cap having an annular ?ange disposed 
opposite the groove to form therewith a zig-zag 
passage and air passages providing jets of air 
impinging against the spray in the zig-zag pas 
sage further to disintegrate the same. 
A further object is to provide a nozzle of the 

character described having a fixed restriction in 
the fuel supply passage to the valve of the nozzle 
to prevent ramming of the fuel in the passage to 
ward the valve at the end of the delivery period. 
Other and ancillary objects and advantages will 

become apparent from one following detailed de 
scription and the drawings. 

45 In the drawings, 
Figure 1 is a side elevation of an internal com 

bustion engine showing the application of my line 
proved construction of fuel feeding system there 
to; 

Figure 2 is a transverse sectional view of a por 
tion of an internal combustion engine cylinder 
illustrating the manner in which the nozzle dis 
charges its fuel into the air passageway leading 
into the cylinders; 

55 Figure 3 is an enlarged section through one 
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form of nozzle used in connection with the fuel 
feeding system; 
Figure 4 is a detail view illustrating a means 

for driving the pump of the fuel feeding system 
from the cam shaft of the engine; 
Figure 5 is an enlarged longitudinal section 

through another form of nozzle to be used with 
the fuel feeding system; 
,Figure 6 is a section taken on line 6-43 of 

Figure 5; 
Figure 7 is a vertical longitudinal section 

through another form of nozzle; 
Figure 8 is a horizontal section through the air 

inlet pipe showing the nozzle in plan view; and 
Figure 9 is a detail section through the air in 

let showing the nozzle in elevation in position 
therein to deliver a spray of fuel against the air 
passing therethrough. 
In illustrating my improved construction of 

fuel feeding system for internal combustion en~ 
gines, I have shown the same used in connection 
with a certain type of engine to enable one 
skilled in the art to readily understand the oper 
ation of the same but it is, of course, understood 
that I do not Wish to limit myself to the use of 
any particular type of engine or to any particular 
type of pump so long as the pump is constructed 
to deliver metered individual charges of fuel 
for servicing the respective cylinders of the en 
gine. 
In the drawings A indicates an internal come 

bustion engine of the four cylinder, four cycle 
type having the usual crank shaft B which is 
adapted to drive the cam shaft C in the usual 
manner. The cam shaft C carries a WormDwhich 
meshes with a worm wheel E adapted to drive the 
pump shaft of the pump F herein shown con 
structed substantially in the same manner as 
disclosed in my application Serial No. 290,492, 
?led July 5, 1928. The pump F receives its fuel 
from a source of‘, supply G through a pipe H and 
is constructed to deliver fuel through outlet pipes 
I into the respective air passages J leading to 
the respective cylinders of the engine, each of 
said air passages being controlled by a valve K 
operated by the cam shaft in the usual manner. 
The type of pump as shown is of the variable 

output type having variable stroke pistons and 
is substantially the same as shown in the above 
referred to application, the same being provided 
with control means L for increasing or decreas 
ing the stroke of the pistons and while I have 
shown my fuel feeding system used in connec~ 
tion with this particular type of pump, I am 
aware that it can be used in connection with 
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other types of-pumps which are provided with 
vmeans for metering and delivering measured 
charges of fuel to the air inlet passages of the 
internal combustion engines. - ~ 

The four cylinder type of engine herein shown 
is'provided with an air intake manifold M pro 
vided with branches connected respectively, with ‘ 
the air passages J and has a throttle valve con 
trolling the passage of air therethrough not 
shown and is operated byv a crank N connected 
to the adjustable control of the pump L by link 
0 and having a manual control operating rod P 
suitably connected thereto so that as the pump 
is adjusted to increase the supply of fuel, the 
throttle will be opened to increase the air sup 
ply, all of which is fully shown and described 
in the above referred to application whereby the ~ 
proper proportion of fuel to air will be delivered 
to the cylinders of the engine. 
In all ofthe embodiments of my invention as 

hereinafter fully shown and described, the noz 
zles are so constructed and positioned within the 
air inlet of the engine that I am able to utilize 
the energy of the fuel to produce an aspirating 
effect on the air in order to cause the air to pene 
trate the sheet of fuel sprayed from the nozzle 
and while certain types have proven more sat 
isfactory-to certain types of engines, the other 
types shown have many advantages when used 
in’ connection with other types of engines and 
therefore I do not wish to limit myself to the 
use of any particular construction of nozzle for - 
obtaining an aspirating effect to break up the 
sheet of fuel sprayed from the nozzle to prevent 
it from being sprayed against the wall of the 

- manifold as my invention consists broadly in 
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providing a nozzle which delivers a sheet of fuel 
either against the ?ow of air passing through the 
air inlet or across the flow of air passing through 
said air inlet which energy is used to disinte 
grate the ?lm or sheet of fuel and fuel under 
pressure is discharged laterally and downwardly 
in the air passage against the stream of air pass 
ing therethrough. 
vIn the embodiment of my invention as shown ~ 

in Figures 2 and 3 I show the wall of. the air 
passage J apertures to receive the nozzle herein 
designated l and shown right angular in form 
having a fuel inlet passage 2 communicating with 
a chamber 3 in which is arranged a strainer 4 
‘carried by a plug 5 threaded within the lower 
end of a chamber 3, which plug carries a tube 6 
surrounded by a head ‘I. 
The head ‘I is enlarged as shown at 8 and the 

under face of the same is annularly reduced as 
shown at 9. The tube 6 terminates in radial 
cranes Ill forming ?xed restrictions through 

, which the fuel passes into the annular chamber 
- ll of the head. The end of the tube terminates 
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in a solid portion l2 which is threaded and on 
which is mounted a cap l3 which carries a wash 
er ll which engages a laminated valve l5 formed ‘ 
of a plurality of ?exible discs gradually decreas 
ing in size and constructed substantially the same 
as shown in my application, Serial No. 421,558, 
the larger disc cooperating with a valve seat l6 
formed in the under surface of the head and it 
will be seen by this construction that a ?exible 
valve is formed for controlling the outlet of fuel. 
It will also be seen thatthe ?exible valve is an 
chored at its center and the tension of the same 

ating the cap I3. The cap- I3 is provided with 
air inlets l1 and the upper edge thereof is annu 
lar1y~reduced so that a zig-zag passageway is 

/ 
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formed between the freeends of the ?exible discs 
and the outer face of the head whereby air drawn 
in through the air inlets H by the energy of the 
fuel discharged will ?rst penetrate the ?lm of 
fuel being discharged therefrom and then re 
penetrate the ?lm so as to thoroughly break up 
the sheet and prevent it from being sprayed 
against the inner wall of the manifold. ‘ 
The horizontal portion of the nozzle l. is 

clamped in position within the air intake mani 
fold by clamping means 18 whereby novel means 
are provided for securing the nozzle in position 
within the air intake so that it can be readily in 
serted or removed. The fuel passage 2 is adapted 
to be connected to one of the outlet pipes I of - 
the pump whereby metered charges of fuel will 
be delivered into the air passage which charges 
are timed by the engine. 
In the operation of a fuel feeding system as 

disclosed with a fuel nozzle constructed as illus 
trated in Figures 2 and 3 and used in connec 
tion with a fuel feeding-system as disclosed in 
Figure l, the operation is as follows: When the 
engine is in operation, suction is produced by 
the piston displacement in order to cause air to 
be drawn through the air passages and whether 
the velocity of this air is increased by other me 
chanical means or not, the. air moves past the 
nozzle and as the nozzle is disposed in the air 
inlet and of such a size that'the enlarged head 
thereof forms more ‘or less a restriction, natural 
ly the velocity of air passing said head is in 
creased. ,. ' " 

In this construction the nozzle is extended 
downwardly into the air passage so that the fuel - 
discharged therefrom is against the ?ow of air 
and as the fuel is being discharged under pres 
sure in an annular sheet or ?lm, it produces an 
aspirating effect which causes air to bedrawn 
through the» openings I1 and to penetrate the 
?lm being discharged from the periphery of the 
valve and after penetrating this ?lm or sheet, 
it again penetrates this ?lm or sheet before the 
sheet discharges from the periphery of the noz 
zle thereby breaking up the spray in order to 
produce a homogeneous mixture. 

It will be noted that a zig-zag passage Z is 
formed annularly by the construction of head and 
cap and as the walls of this passage are bev 
eled, it has the tendency to such in air through 
the air inlet H which action is augmented by 
the natural ?ow of air through the air intake 
pipe and also by the increase in velocity in the 
pipe at the point opposite this aspirating head 
whereby the air penetrates the ?lm in an upward 
movement ?rst and then penetrates the ?lm in a 
downward movement in traveling through the 
zig-zag passage so as to break up the ?lm of 
fuel whereby a very ?nely divided mixture is 
delivered from the nozzle which will be readily 
picked up by the main air ?owing therethrough. 
As the fuel is being discharged intermittently 

from the nozzle in measured charges and as the 
energy of the fuel is used to cause an aspirating 
effect to produce a breaking up of the ?lm or 
sheet, I am able to produce a fuel feeding sys 
tem wherein ,the fuel is thoroughly mixed with 
the air before it is delivered to the cylinders of 
the engine. 
By having the ?xed restriction so as to-imain-' 

tain a full amount of fuel in the passageway 
between the pump and the point of delivery of 
the nozzle I am able to overcome the difficulties 
with prior devices as I eliminate or reduce the 
tendency of the column of fuel contained in the , » ,/ 
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tube leading from the pump to the jet to oscil 
late or ram toward the jet at the end of the 
delivery period and a device constructed in ac 
cordance with this disclosure has proven entirely 
satisfactory in use not only when used in con 
nection with airplane motors but in connection 
with other types of motors. 
In the form of nozzle illustrated in Figures 5 

and 6 which is adapted to be used in connection 
with a fuel feeding system as illustrated in Fig-‘ 
ure 1, I have provided a construction to over 
come the tendency of the fuel to deposit upon 
the surface when said flow is very slow, for in 
stance while idling. 
The nozzle l9 ‘herein shown is also adapted 

to be inserted through an opening in the wall 
of the air intake and secured in position by suit 
able clamping means 20. The nozzle comprises 
a horizontally disposed portion similar to that 
disclosed in Figures 2 and 3 and a depending 
portion similar to that disclosed in Figures 2 and 
3 with a fuel chamber 2| which is in communi 
cation with the fuel inlet 22 of the horizontal 
portion and in which is mounted a strainer 23 
carried by‘a plug 24 provided with a reduced 
threaded end 25 which in turn is threaded into 
the internally threaded neck 26 of a head 21 
which is threaded into the lower end of the 
chamber 2|, said head carrying a washer 28 
secured in position by the plug 24 and provided 
with a restricted opening 29 which prevents the 
surging of the fuel and it will be seen that this 
washer 28 is removable so that washers of dif 
ferent calibrated openings can be substituted for 
one another if desired. 
The head 21 is provided with a fuel chamber 

3|! below the washer 28 from which extend fuel 
passages 3i which terminate in an annular cham 
ber 32 closed by a laminated ?exible valve 33 
composed'of a series of flexible discs gradually 
decreasing in size which are arranged on a stem 
34 against a washer 35 and are secured in posi 
tion by a nut 36 so that these ?exible discs are 
anchored at their center and the larger disc 
engages a valve seat 3'l surrounding chamber 32. 

This provides a construction whereina nozzle 
is formed with a ?exible valve anchored at its 
center in a similar manner to that disclosed in 
application Serial No. 421,558 whereby the ten 
sion of the disc on the seat can be adjusted by 
substituting washers 35 of different thicknesses. 
The head 21 is annularly reduced and carries 

a ring'38 which is provided with arc-shaped 
slots 39 which communicate with annular grooves 
40 formed in the under surface of the ring as 
shown in Figure 6 whereby the energy of the 
fuel discharged from the nozzle at low speed is 
utilized to cause air to be drawn down through 
the slots 39 as shown by the arrow X (Fig. 5) 
and to penetrate the ?lm of fuel being discharged 
therefrom. 

'As the speed of the engine increases and the 
air velocity increases the air penetrates through 
the spray and passes in a reverse direction 
through the slots 39 so that the air pene 
trates the spray and prevents it 
deposited on the outer wall of the intake passage 
whereby I am able to provide a construction for 
forming a homogeneous mixture under various 
air velocities as when the construction is used 
with an internal combustion engine, when the 
engine is idling the energy of the fuel discharged 
in the form of an annular sheet causes air to 
penetrate the sheet and break it up so as to 
prevent it from impinging against the wall of the 

from being ' 

3 
manifold whereby incoming air picks up the 
particles to produce a proper mixture. 
As the speed of the engine increases the an 

nular sheet or ?lm sprayed from the nozzle is 
penetrated by the air being sucked through the 
semi-circular slots so as to prevent it from be 
ing sprayed against the wall and to allow it to 
thoroughly mix with the air in its passage to 
the cylinder of the engine. 
The operation of a nozzle constructed as shown 

in Figures 5 and 6 when used in connection with 
a fuel feeding system as disclosed in Figure 1 is 
as follows :' As the fuel is delivered in measured 
charges to the respective air intakes through the 
pipes I from the pump which is driven and timed 
by the engine through the medium of the re 
striction formed in the washer, the fuel is re 
tained in a-full amount in the passage leading 
from the pump so as to prevent or reduce the 
tendency of the column of fuel contained in the 
tube from oscillating whereby surging of the 

10 

fuel is prevented and I am able to deliver accurate ~ 
measured charges of fuel into the air stream 
in a ?nely divided spray which will be picked up 
by the air flowing to the respective cylinders of -' 
the engine. 
As the ?exible valve opens to deliver a meas 

ured charge of fuel, if the engine is idling, the 
energy of this fuel which is delivered in an an< 
nular sheet or spray produces an aspirating 
effect inasmuch as it causes air to be drawn 
down through the slots 39 and to penetrate the 
?lm in order to break it up so as to prevent it 
from impinging against the inner walls of the 
manifold. 
As the speed of the engine increases and the 

velocity of air increases, a reversal of flow is pro 
duced as the annular spray is broken up by the 
suction of the air passing through the air inlet 
manifold and as this annular spray extends out~ 
wardly across the semi-circular slots of the ring, 
the velocity of air causes the air to pass through 
this spray and mix with the spray so that a fuel 
mixture is delivered through the semi-circular 
slots whereby a very homogeneous primary mix 
ture is produced as the ring of the head forms 
a restriction so that the velocity of air passing 
the head at this point is increased and I am able 
to break up the annular ?lm so as to prevent it 
from striking the inner wall of the manifold in 
its passage to the cylinder of the engine where 
by it will be picked up by the incoming air so 
as to produce the proper mixture. 
In the embodiment of my invention as shown in 

Figures 7 and 8 which are adapted to be used in 
connection with a fuel feeding system as disclosed I 
in Figure 1 or with any other fuel feeding sys 
tem which provides means for delivering meas 
ured charges of fuel to the respective cylinders of 
the engine, I have illustrated a construction 
which is very similar to that disclosed in Figures 
5 and 6 and operates in substantially the same 
manner with the exception that certain struc 
tural features are incorporated therein where I 
provide a central core for the strainer which pro 
duces an interchangeable ?xed restriction. 
In the drawings the air pipe J is apertured and 

surrounding this pipe is a split ring member 4| 
clamped in position by a bolt 42, which ring 
'member is provided with an aperture to receive 
the nozzle 43 to which is connected a nipple 44 
for connecting the nozzles to one of the feed 
pipes I. The nipple 44 communicates with a 
horizontally disposed fuel duct 45 which in turn 
communicates with a chamber 46 formed in the 
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depending portion of the nozzle. The lower end 
of the chamber is threaded and has secured 
therein a head 41 constructed substantially in 
the same manner as disclosed in Figures 5 and 
6, said head having its neck portion internally 
threaded to receive the stem 48 which is provided 
with a fuel passage 49 restricted at 50 andlcom 
municating with a transverse passage 5|. This 
stem is located within a circular strainer 52__ which 
is held in place by the head 53, a screw bolt 54] 
working in a threaded socket formed in the upper 
end of the stem as clearly shown. 
This provides a novel construction of strainer 

and restriction for ?ltering the fuel and for 
eliminating the surging or ramming effect. In 
this construction the lower end of the strainer 
is preferably seated against a packing ring so 
that in assembling a tight joint is produced and 
the strainer is prevented from being injured. 
The circular strainer 52 is formed ‘of a tubular 

body provided with slots over which is wound 
a wire to form a straining element. 
The head 41 carries a ring K provided with 

slots K’ substantially as shown in the embodi 
ment of my invention as illustrated in Figures 
5 and 6. . - ' 

In the operation of this construction of nozzle 
when used in connection with a fuel feeding 
system as disclosed in Figure 1, the fuel is de 
livered to the nozzle in measured charges and 
discharged therefrom in an annular sheet where 
by at idling speed of the engine an aspirating ef 
fect is produced by the energy of fuel to cause 
the air to penetrate the sheet of ?lm to prevent it 
from impinging against the inner wall of the air 
intake manifold and as the speed of the engine 
increases and the velocity of air increases, the 
air drawn through the slots of the head breaks 
up the annular spray so as to prevent it from. 
impinging on'the walls of the manifold and in 
either construction I produce novel means for 
forming a homogeneous mixture which is drawn 
by the piston displacement into the respective 
cylinders of the engine. 
In the operation of a fuel feeding system con 

structed in accordance with'my invention, as the 
pump is driven and timed by the engine, measured 
charges of fuel are delivered to the respective 
cylinders of the engine through nozzles so con 
structed that the disadvantages existing with 
prior constructions are eliminated as the surging 
or ramming of the fuel in the pipe from the pump 
is eliminated and the energy of the fuel being 
discharged through‘ the nozzle is utilized to pro 
duce an aspirating effect to break up the annular 
sheet of fuel to prevent it from impinging against 
the inner walls of the manifold and to allow it to 
be readily picked up by the in?owing air so as to 
produce a proper mixture. ‘ - i 

As my invention consists of a fuel feeding sys 
tem of this nature wherein there is a cooperation 
between all of the parts of the fuel feeding system 
and the internal combustion engine, I wish it to 
be understood that my invention consists broadly 
in providing a fuel feeding system with a nozzle 
which utilizes the energy of the fuel being dis 
charged therefrom to produce an aspirating effect 
to break up the annular spray of fuel. 

, While I have shown certain details of construc 
tion in carrying out the fuel feeding system, I 
do not wish to limit myself to these details of 
construction as I am aware that various changes 
can be made without departing from the spirit of 
my invention. _ ‘ 

In the fuel feeding system disclosed in'this ap 

2,139,804 
plication a direct ‘fuel injecting system is pro 
vided in which a fuel metering and distributing 
pump is employed which checks the fuel after 
measuring each charge and forces it under pres 
sure through a spray nozzle into an air intake 
pipe in the form of an annular spray against the 
stream of air passing therethrough so as to re 
duce the size of the fuel droplets by mechanical 
atomization whereby the evaporation will be more 
rapid because of the increased surface exposed to 
the pulverizing action of the air to form a pre 
liminary homogeneous mixture without the use 
of heat whereby all cylinders of the engine are 
maintained at a uniform temperature due to the 
more perfect distribution of the explosive mixture 
to the respective cylinders of the engine which 
obtains a thorough burning of the charge which 
increases the power. 
What I claim is: 
1. A nozzle for pressure fuel feeding systems 

for internal combustion engines having means for 
discharging 'an annular spray of fuel therefrom 
under pressure including a valve seat and a valve 
yieldably urged to seated position and adapted 
to be opened by the pressure of the fuel to be 
discharged, and means for utilizing the energy 
of said spray for causing air to penetrate and dis 
integrate said spray. _ 

2. A nozzle for a pressure fuel feeding system 
for internal combustion engines comprising a 
valve seat, a ?exible valve normally seated and 
adapted to be opened by the. pressure of the fuel 
for allowing fuel to be discharged therefrom in an 
annular spray, said nozzle having air passages for 
utilizing the energy of the spray to cause air to 
penetrate the spray discharged therefrom. 

3. A nozzle for feeding fuel under pressure to 
fuel feeding systems for internal combustion en 
ginss having an annular vave seat, a ?exible disc 
valve mounted thereon and adapted to open under . 
the pressure of the fuel, said valve being sur 
rounded by an annular groove, a cap having air 
inlets and an annular projection extending into 
said groove to form a zig-zag passageway through 
which the spray of fuel is adapted to pass, the - 
energy of the fuel passing through said nozzle 
causing air to be drawn through the cap and to 
penetrate the spray in its passage through said 
zig-zag passageway. 

4. A nozzle for fuel feeding means for in-i 
ternal combustion engines adapted to deliver an 
annular spray of fuel under pressure against the 
air stream passing to the engine, comprising a 
‘head providing a valve seat, a normally closed 
valve yieldably urged to seated position and\ 
opened only by the pressure of the fuel to be 
discharged, and slots in the head through which 
air is adapted to be drawn by the energy of the 
fuel passing through said nozzle for breaking 
up the annular spray of fuel in its discharge‘ 
therefrom. 

5. A nozzle of the kind described comprising a 
body having an annular valve seat, a flexible 
valve mounted on said seat, means for adjusting 
the tension of said valve, said body having an ‘ 
annular projection provided with openings ad 
jacent the free ends of said valve for allowing air 
to be brought into contact with the spraypf fuel 
delivered from said nozzle by the energy of fuel 
passing therethrough. 

6. A nozzle for fuel feeding systems for internal 
combustion engines comprising a body having a 
strainer disposed therein, a fuel passage termi 
nating in an annular .valve seat through which 
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laminated valve mounted on said seat, means for 
adjusting the tension of said valve on its seat, 
said valve being surrounded by an annular pas 
sage of a zig-zag shape in cross section through 
which the fuel delivered from said valve passes 
and means for causing air to penetrate the spray 
of fuel by the energy of the fuel being discharged 
from said nozzle. 

7. A nozzle for a pressure discharge fuel feed 
ing system for internal combustion engines com- , 
prising means for discharging a spray of fuel 
therefrom under pressure including a valve seat 
and a normally closed valve yieldably urged to 
seated position and adapted to be opened by the 
pressure of the fuel to be discharged, and 
aspirator-like means utilizing the energy of said 
spray for creating air currents impinging 
against the spray to disintegrate the same. 

8. A nozzle for a pressure fuel feeding system 
for internal combustion engines comprising 
means for discharging an annular spray of fuel 
under pressure including an annular valve seat 
and a normally closed valve yieldably urged to 
closed position and opened only by the pressure 
of the fuel to be discharged, and means provid 
ing air passages extending generally trans 
verselygof the annular spray and rendering effec 
tive the energy of said spray for drawing air 
through said passages and impinging the same 
against said annular spray to disintegrate the 
.‘same. 

' 9. A nozzle for a pressure fuel feeding system 
for internal combustion engines comprising a 
tubular body portion having an annular valve 
seat, a valve yieldably mounted on said seat to 
permit opening of the valve and discharge of 
fuel under pressure in a generally radial spray. 
and air passages in said body portion extending 
generally axially thereof and adjacent the edge 
of said valve to utilize the energy of said spray 
for creating air currents impinging against the 
spray to disintegrate the same. 

10. A nozzle for a pressure discharge, fuel feed 
ing system for internal combustion engines com 
prising a tubular body having an annular valve 
seat, a fuel passage within said body terminat 
ing in an annular chamber, a ?exible disk valve 
mounted on said seat opened by pressure to per 
rnit of a generally lateral spray discharge of 
fuel, and air passages in said body extending 
generally longitudinally thereof and adjacent 
the edge of said valve to utilize the energy of said 
spray for creating air currents impinging against 
said spray to disintegrate the same. 

11. A nozzle for a pressure discharge. fuel feed 
ing system comprising a tubular body providing 
an annular valve seat, a valve yieldably mounted 
on said seat to permit of a generally lateral 
spray discharge of fuel, said body having an 
annular passage zig-zag in cross section through 
which the discharge takes place, and generally 
longitudinal air inlet passages discharging into 
said annular zig-zag passage. 

12. A nozzle for a pressure fuel feeding system 
comprising a tubular body terminating in an 
annular valve seat and an annular recess sur 
rounding the seat, a ?exible valve mounted on 
said seat to permit of a generally lateral spray 
discharge of fuel under pressure, and a cap se 
curing said valve against said seat and having an 
end edge projecting into said annular recess to 
provide a passage zig-zag in cross section, said 
cap having air passages extending generally lon 
gitudinally therethrough and terminating at the 
edge of said valve whereby the spray discharge 

5 
draws air through the passages and into said 
zig-zag passage. 

13. A nozzle, for a pressure fuel feeding system 
for an internal combustion engine, comprising a 
portion having a fuel inlet passage, a tubular 
body portion having a chamber comunicating 
with said fuel inlet passage, a plug threaded into 
said tubular portion terminating in an enlarged 
head, a tubular member threaded within said 
plug having an end projecting from said plug 
and a passageway communicating at one end 
with the chamber and terminating at the other 
end in restricted radial passages, a strainer in 
said chamber interposed between the passage in 
said tubular member and the fuel inlet passage, 
an innular ?ange formed on said head providing 
a valve seat, an annular recess surrounding said 
valve seat, a ?exible disk valve mounted on the 
projecting end of said tubular member and coop 
erating with said seat, and a cap threaded onto 
the tubular member to retain said valve in posi 
tion and having an annular end edge disposed 
opposite the annular groove in said head to form 
therewith-a zig-zag passage, and inlet passages 
leading from the exposed end of the cap and dis 
charging into the zig-zag passage adjacent the 
edge of the valve. 

14. A nozzle for a pressure fuel feeding system 
for an internal combustion engine, comprising a 
portion having a fuel inlet passage, a tubular 
body portion having a chamber communicating 
with said fuel inlet passage, a plug threaded into 
said tubular portion terminating in an enlarged 
head, a tubular member located in the chamber 
and threaded into the threaded portion of said 
plug, said head having passages therein commu 
nicating with the chamber through said tubular 
member and terminating in an annular recess 
in the outer face of the head, a washer remov- 
ably interposed between said plug and said tubu 
lar member providing a restriction in the pas 
sage through the nozzle, a flexible disk valve 
mounted on the end of said head to control the 
discharge of fuel therefrom, and an annular 
?ange formed on said head outwardly of the 
edge of said valve and having arcuate slots ex 
tending longitudinally therethrough. 

15. A nozzle for a pressure discharge, fuel feed 
ing system for internal combustion engines com 
prising a body portion having a chamber therein, 
an inlet passage leading to the chamber, a dis 
charge passage leading from the chamber, a valve 
controlling the discharge passage, and a strainer 
positioned in the chamber interposed between the 
inlet and the discharge passage. 

16. A nozzle for a pressure fuel feeding system 
having an intake passage through which air ?ows, 
comprising a tubular body portion adapted to ex 
tend longitudinally of the passage, means in 
cluding a yieldably mounted pressure actuated 
valve for producing a spray discharge directed 
generally laterally and counter to the direction 
of air flow through the passage, and means util 
izing the energy of the spray discharge for creat~ 
ing air currents impinging against the spray 
operating with the air flow through the passage 
to disintegrate the spray and prevent the same 
from striking the walls of the intake passage. 

17. A nozzle for a pressure discharge, fuel 
feeding system having an air supply passage, 
comprising a tubular body portion terminating in 
a discharge head pointing in a direction oposed 
to the air ?ow through the passage, means in the 
head including an annular valve seat and a yield 
able valve for producing an annular generally 
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lateral spray discharge, and apertures in the head 
disposed to utilize the energy of‘the spray dis 
charge for, producing an aspirating effect creat 
ing air currents penetrating the spray discharge 
to disintegrate the same. 

18. A nozzle for a pressure discharge, fuel feed 
ing system having a passage through which air 
?ows, comprising a tubular body portion termi 
nating in a, head pointing in a direction counted 
to the direction of air flow through the passage,_ 
means in the head including an annular valve seat 
and a yieldable valve for producing an annular 
generally lateral spray discharge, an annular 
passage of zig-zag shape in cross section formed 
in the head through which the spray is dis 
charged, and air inlet passages opening through 
the end of the head and discharging into said 
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annular zig-zag passage at the edge of the valve. 

19. A nozzle for a fuelfeeding system for an 
internal combustion engine having an air intake 
passage comprising a tubular body portion dis 
posed iongitudinally of the passage, said body 
portion terminating at one end in an enlarged 
head substantially reducing the area of the air 
passage and gradually tapering from the head 
to terminate in a smoothly curved end, said por 
tion being disposed with the head directed coun 
ter to the direction of air ?ow through the pas 
sage, means for e?ecting an annular spray dis 
charge from the head, and means formed in the 
head for utilizing the energy of the discharge to 
create air currents impinging against the annular 
discharge to disintegrate the same. _ 

MILFORD G. CHANDLER. 

December '15 , 1958“. 
\ MILFORD G. CHANDLER. _ , 

It is hereby certified that error appears in the printed specification 
of the above numbered patent requiring correction as follows: ‘Page 2, first 

column, line i?, for the word "apertures" read apertured; line 57 , for 

"cranes" read branches; and that the said Letters Patent should be read 
with this correction therein that the same may conform to the record of 

the case in the Patent Office. 
I 

‘Signed and sealed this 21st day of March, A. D. 1959. 

(Seal) 

Henry Van Arsdai e . 

Acting Commissioner of Patents. 
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