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This invention relates to injectors for entrain 
ing a gas by a ?uid ?owing through the injector, 
and more particularly to injector nozzles for use 
with ?uids of varying volume or pressure. 

It is known that when a ?uid issues at a cer 
tain velocity from an injector nozzle having a 
passage or ori?ce of ?xed dimensions, the ?uid 
entrains at a constant rate the gas surrounding 
the nozzle at the inlet of the injection throat 
or Venturi tube. It is also known that if the 
velocity of the ?uid changes, due to change in 
volume or pressure, the rate of gas ‘entrainment 
is varied thereby, but not in propoijtion to the 
volume or ?uid ?owing from the injector nozzle 
to the injection throat. Consequently, an in 
jector that is designed to function satisfactorily 
with a ?uid issuing from its nozzle at ‘a certain 
velocity may operate unsatisfactorily in case the 
velocity of the ?uid varies, as it may do in some 
instances, as in the case of internal combustion 
engines. 

Various processes have been proposed for elim 
inating carbon monoxide and other combustible 
constituents of internal combustion engine ex 
haust gases which involve mixing the gases with 
air to supply oxygen for the combustion of such 
constituents. For various reasons the amount 
of air mixed with the gases should not greatly 
exceed that needed to supply su?icient oxygen 
for the combustion, but difficulties have .been 
encountered in applying injectors for that pur 
pose. Thus, the volume of exhaust gases varies 
as the engine idles, labors and changes speed, 
and the content of combustible matter likewise 
is varied through the same and other factors. 
Hence the amounts of air needed vary widely, 
and experience has shown that injectors of ordi 
nary constructions are incapable of properly sup 
plying air to the exhaust gases over the entire 
range of operating conditions. For example, in 
jector nozzles designed to supply air properly 
under certain conditions of operation fail to 
supply sufficient air if the volume of exhaust 
gases, or their pressure, decreases, while their 
increase may, and commonly d0es,.c,ause the in 
jector to choke. Also, devices of modi?ed con 
struction, such as those embodying a plurality 
of nozzles, have been found to be unsatisfactory, 
either practically or economically. For this and 
other purposes it would be desirable to have an 
injector capable of supplying de?nite amounts 
of gas under widely varying operating conditions. 

It is among the objects of this invention to pro 
vide an injector which functions satisfactorily 
over widely varying volumes and pressures of ?uid 
?owing therethrough, which includes an injector 
nozzle from which ?uid issues at a constant ve 
locity regardless of changes in its volume and 
pressure, and which is dependable in operation, 
simple in construction, and relatively inexpensive. 

In accordance with this invention there is pro 
vided an injector nozzle having a ?uid passage a 
portion of the wall of which is normally inclined 
toward the opposite portion of the passage wall 
to close or nearly close the passage when ?uid 

_ ?ows through it. This converging portion of the 
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wall is adapted to be moved outwardly by the 
pressure of ?uid ?owing through the nozzle 
whereby the area of the outlet is controlled by 
the pressure of ?uid ?owing through the nozzle 
so that the velocity of the ?uid issuing from the 
outlet remains substantially constant at all times. 
More speci?cally, the wall of the nozzle passage 
has at least one portion the inner end of which 
is mounted in ?xed position and the outer end 
of which is movable toward and away from the 
opposite portion of the passage wall to vary the 
area of the outlet of the passage. This movable 
portion of the wall is biased inwardly in any suit 
able manner, but is adapted to be moved out 
wardly by the pressure of the ?uid in the pas 
sage. ' 

The invention is illustrated in the accompany 
ing drawing in which Fig. 1 is a side view of the 
injector nozzle showing it disposed at the inlet 
end of an injection throat; Fig. 2 is a longitu 
dinal section through the nozzle, taken on the 
line 11-11 of Fig. 1; Fig. 3 is an end view of the 
nozzle; and Fig. 4 is a view, similar to Fig. 2, of 
a modi?ed embodiment. ' 

Referring. to Figs. 1, 2 and 3 of the drawing, an 
annular base memer I has a threaded nipple 2 
at one end adapted to be connected by any suit 
able condult to the supply of ?uid that is to ?ow 
through the nozzle and into a Venturi tube 3 
forming the injection throat. The base member 
is provided with a central opening 4 and with a 
pair of opposed, ?xed wall members 5 projecting 
from the base member axially of the opening 
from diametrically opposite sides thereof. Dis 
posed between the ?xed wall members is a second 
pair of wall members 6 forming therewith a con 
duit or passage through the nozzle for ?uid ?ow 
ing through base member opening 4. The inner 
faces of wall members -5 are parallel, and wall 
members 6 are formed of a pair of thin metal 

' strips disposed between walls 5 at right angles 
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theretowith their opposite edges in sliding con 
tact with the parallel surfaces. The inner ends 
of these strips are secured to the base member 
on diametrically opposite sides of the opening 
therethrough. This is preferably accomplished 
by connecting the inner ends of the strips by 
screws ‘I to the outer surfaces of short wall por 
tions .8 of base member I between ?xed mem 
bers 5. ' 

It is a feature of this invention that the size 
of the outlet from the passage through the nozzle 
is controlled by the ?uid ?owing therethrough so 
that the velocity of the ?uid issuing from the 



2 
nozzle will remain substantially constant regard 
less of variations in volume and pressure of the 
?uid ?owing through the opening in base I. Ac 
cordingly, the metal strips are resilient and are 
so mounted between ?xed members 5 thattheir 
outer edges approach each other and are pref 
erably in contact when the injector is not in use. 
This is preferably brought about by beveling the 
outer faces 01' short wall portions 8 so that strips 
6 attached thereto converge toward the outer 
end of the nozzle. The ?ow of ?uid through the 
nozzle ?exes the resilient strips and spreads their 
outer ends apart so that there is provided 9. var 
iably apertured outlet whose area is controlled 
by the pressure of ?uid ?owing through the noz 
zle. If the pressure of the ?uid increases, the 
strips are separated still further. On the other 
hand, when the pressure decreases, the resiliency 
of the strips brings their free ends back toward 
each other and diminishes the size of the passage 
outlet accordingly. ‘ r 

The embodiment of the invention shown in 
section in Fig. 4 is fundamentally the same in 
construction and operation as the one just de 
scribed. However, instead' of being provided 
with only two resilient strips, it has a plurality 
of overlapping resilient strips ll, l2, l3, l4, l5 
and I6 at each of two sides of the passage through 

, the nozzle, and each set of these strips is covered 
and protected by a rigid plate H. The inner end 
of each plate and the inner ends of the underly_ 
ing resilient strips are all secured to a wall por 
tion 8 of the base member i by screws 1. The 
rigid plates are bent outwardly permanently so 
that they will not interfere with the movements 
of the resilient strips. The innermost strip of 
each set is relatively short, and each succeeding 
adjoining strip is longer than the preceding one. 
Due to this arrangement of the resilient strips 
vibration of the long outer strips is dampened 
and the noise resulting therefrom thereby elim 
inated. Nevertheless, no restraint is placed on 
the movements of the strips for changing the 
size of the nozzle passage in accordance with the 
pressure of the ?uid ?owing through the nozzle. 
Although the injectors disclosed herein are in 

tended for use wherever the volume and pres 
sure of ?uid ?owing through the nozzle ?uctuates 
materially, they are especially suitable for use 
in the treatment of exhaust gases from internal 
combustion engines to eliminate poisonous and 
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noxious gases and vapors, and combustible con- ‘ 
stituents in general, from the exhaust gases. The 
gases are ?rst mixed with suf?cient oxygen to 
oxidize their combustible constituents and the 
mixture is then subjected to a catalyst capable 
of e?ecting such oxidation. The oxygen is added 
to the combustible constituents by mixing air 
with them, generally by means of an injector. 
However, the volume of exhaust gases from an 
automobile engine ?uctuates widely, due to engine 
speed, carburetor setting and other conditions, 
and heretofore it has been found to be virtually 
impossible to properly treat those gases under 
all conditions encountered. 
This important problem is solved in a depend 

able, inexpensive and automatic manner by the 
invention disclosed herein. When the volume of 
exhaust gases is quite small, the nozzle ori?ce is 
likewise small so that the velocity of the gases 
issuing therefrom is sufficient to entrain enough 
air to oxidize their combustible constituents. If 
the volume of gases increases, the nozzle ori?ce 
is opened wider, whereby the velocity of the gases 
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does not increase to an extent where the amount 76 

2,303,992 
of air entrained bears an improper relation to 
the increased volume of gases. Consequently, 
the exhaust gases are properly treated regardless 
of ?uctuations in their volume. 
With 

operation at all times. The only part of the noz 
zle that presents any problem in this connection 
is the metal strips. Although they may be made 
‘in different thicknesses and of different composi 
tion, it has been’ found that satisfactory and 
e?icient operation is had with strips 0.008 'inch 
thick made of tungsten high speed steel, such as 
the well-known l8—4—l tungsten-chromium 
molybdenum steel. 
According to the provisions of the patent stat 

utes, we have explained the principle and con 
struction of our invention, and have illustrated 
and described what we now consider to repre 
sent its best embodiment. However, we desire 
to have it understood that, within the scope of 
the appended claims, the invention may be prac 
ticed otherwise than as speci?cally illustrated 
and described. 
We claim: ‘ 

1. An injector nozzle comprising a base mem 
ber provided with an opening therethrough, a 
pair of opposed ?xed wall members associated 
with said base member at opposite sides of said 
opening, and a pair of ?exible wall members 
disposed between said ?xed members with their 
inner ends connected to said base and converging 
toward each other outwardly from said base, said 
?exible walls forming with said ?xed walls a con 
duit for ?uid ?owing through said opening, said 
?exible walls being responsive to the pressure of 
said ?uid to vary the area of the outlet of said 
conduit, and each of said ?exible walls including 
a plurality of resilient strip members the inner 
one of ‘which is shorter than the outer one. 

2. An injector nozzle comprising a ‘base mem 
ber provided with an opening therethrough, a 
pair of opposed ?xed wall members associated 
with said base member at opposite sides of said 
opening, a pair of ?exible wall members disposed 
between said ?xed members with their inner ends 
connected to said base and converging toward 
each other outwardly from said base, said ?exible 
walls forming with said ?xed walls a conduit for 
?uid flowing through said opening, said ?exible 
walls being responsive to the pressure of said 
?uid to vary the area of the outlet of said conduit, 
and a substantially rigid plate overlying eachof 
said ?exible walls with its major portion spaced 
therefrom, and each of said ?exible walls includ 
ing a plurality of resilient strip members the in 
ner one of which is shorter than the outer one. 

3. An injector nozzle provided with a passage 
for ?uid conducted thereto, said passage having 
a wall at least a portion of which is ?exible and 
normally inclined toward the opposite portion 
of the passage wall, and said ?exible portion of 
the wall including a plurality of resilient strip 
members superimposed for a» portion of their 
length with the inner one shorter than the outer 
one, and said strip members being adapted to be 
moved outwardly by the, pressure of ?uid ?owing 
through said passage whereby the size of the pas 
sage outlet is controlled and thereby the outlet 
velocity of the fluid is maintained substantially 
constant. 

JOSEPH C. W. FRAZER. 
OWEN G. BENNETT. 


