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To all no hom it may conceri: 
Be it known that I, TEORIAS E. STUART, 

a citizen of the United States, residing in 
the city of Council Bluffs, in the county of 
Pottawattamie and State of Iowa, have in 
vented certain new and useful in prove 
ments in Exhaust Nozzles, and have de 
scribed the same in the following specifi 
cation, illustrated by the accompanying 
drawings. 
My invention relates to that class of ex 

halist nozzles which are commonly used for 
the purpose of producing draft in the boiler's 
of locomotive steam engines, and which in 
dividually discharge in such a boiler the ex 
haust steam from the engine eylinders. The 
main objects of my improvements are these, 
namely: to obviate all need of applying 
tips to nozzles of this class: to increase the 
draft, or entraining effect which is 
from a given supply of exhaust steam; to 
reduce the back pressure Which is coin 
monly produced by nozzies of this class, in 
the engine cylinders; to produce a steam jet, 
having an unchanging peripheral forti vì 
throughout its working range, and having 
the highest velocity which is attainable with 
a given back pressure; and to reduce the 
violence and unsteadiness of draft which are 
due to intermittency in the flow of exhaust 
steam coming from the cylinder's in puffs. 
To accomplish these objects incorporate in 
my improved nozzle as integral parts there 
of, a flaring, or uniformly expanding, tu 
bular shell, a peripheral flange at the base 
of the nozzle, and a plurality of straight, 
longitudinal internal corrugations of the 
shell which extend from near the base to 
the top of the nozzle with gradually in 
creasing cross section. 

In said drawings, illustrating the best 
manner in which I have contemplated ap 
plying the principles of the invention, Fig. 
i is a plan view of an exhaust nozzle which 
is constructed in accordance with these prin 
ciples. Fig. 2 is an axial section on the 
section line 2-2 of Fig. 1. Fig. 3 is a plan 
of my improved nozzle in a modified form, 
Fig. 4 is an axial section on the section line 
4- 4 of Fig. 3. Fig. 5 is a front elevation 
partly in vertical cross section and partly 
diagrammatic, showing a locomotive boiler 
which is supplied with my improved nozzle 
and other appurtenances. 

The shell of the nozzle, in its preferred 
form, is denoted in Figures 1 and 2 by the 
inline'al 6. It is an iron casting and has at 
the base, which is its receiving end, the 
Outstanding fiange 7, which is adapted to be 
united impeiviously in a flange joint with 
the flange 8 similaily encircling the top of 
the stealin passage 9 of the saddle 30 sup 
porting the boiler 14 as shown in Fig. 5. 
its throat. 11, where the section area of the 
nozzle is least, is below the middle of the 
nozzle and preferably near its receiving end. 
From the throat upward to the top, where 
the opening is greatest, the nozzle is of the 
toi'i) of a frustum of a cone, being slightly 
flaring in form, with its section area in 
reasing g'a dua liy at a uniform rate. in 

the interior surface of the nozzle are formed 
a plurality of corrugations 12, the same be 
ing Smooth, straight and internally project 
ig spaced ridges, preferably triangular in 
cross section, which begin at or rear the 
throat 11 and extend with gradually in 
cireä sing size to the top of the nozzle. The 
least distance fron: one ridge to the next 
is constant at all points in their length; 
so that the unbroken strip of surface be 
tween them is of uniform width from end 
to end. In the aggregate, however, the in 
creasing Section area of these ribs is in 
sufficient to prevent the effective internal 
Section area of the nozzle from increasing 
gradually and continuously as described. 
The Smokestack 13, fitted through the top 
of the boiler, has the flaring petticoat 15, 
which overhangs the nozzle at a suitable 
distance above the same in the smoke box 
of the boiler as with other nozzles of the 
specified class. . 

In the aforementioned modified form of 
the invention, the parts corresponding to 
the parts 6, 7, 11 and 12, already described, 
are denoted in F?gures 3 and 4 by the nu 
merals 6, 7, 11 and 12 respectively. 
this modification, the internal corrugations 
of the shell are the spaced grooves 2 

R. 

which like the ridges 12, beginning at or 
near the throat of the nozzle and ending at 
the discharging Orifice of the saine, individ 
tally increase in sertion area from begin 
ning to eind. 
As compared with nozzles of smooth bore, 

this improved nozzle, producing, as it does, 
a larger or increased peripheral area of 
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contact of the steam jet with the increased 
and corrugated interior surface of the noz 
zle, likewise and consequently produces a 
more extensive contact of the jet with the 
gases which it encounters in the Smoke 
chamber, and thereby produces a greater 
entraining effect. At the same time and 
conjointly it facilitates by its fiaring form 
the utilization of the force of steam expan 
sion occurring within the nozzle. Opera 
tively the described corrugations impress 

; upon the jet their own form and arrange 
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ment and produce thereon corresponding 
corrugations resembling, as the case may be, 
either grooves or ridges, and adapted to in 
crease its entraining effectiveness. 

In this operation, the expanding bore 
secures the highest velocity of the steam by 
permitting its expansion within the nozzle; 
and the longitudinal corrugations of the 
bore produce an increased superficial area 
of the jet; while the equal spacing of the 
adjacent corrugations throughout their 
length permits them to be of uniformly in 
creasing cross-section, and thereby prevents 
turbulency of the steam without violating 
the principle of the expanding nozzle. 

I claim as my invention 
1. An exhaust nozzle of the specified class, 

having an expanding bore, and a plurality 
of longitudinal corrugations formed in the 
bore and spaced apart therein equally 
throughout their length. 

2. An exhaust nozzle of the specified class, 
having an expanding bore, and a plurality 
of longitudinal inwardly projecting and ex 
panding ridges formed in the bore and 
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spaced apart with a constant least distance 
from each ridge to the next. 

3. An exhaust nozzle, having an internal 
circular throat, a bore expanding upward 
from the throat to the outlet of the nozzle 
in the form of a truncated cone, and a 
plurality of longitudinal internal corruga 
tions formed in the bore, and equally spaced 
apart from end to end; whereby the form of 
the nozzle is impressed upon the jet de 
livered thereby. - 

4. An exhaust steam nozzle, having an 
internal throat, a bore expanding continu 
ously at a uniform rate from the throat up 
Ward to the discharging end of the nozzle, 
and a plurality of straight internal corruga 
tions which extend lengthwise of the bore 
from within the nozzle to said end, and 
throughout their whole extent are of uni 
formly increasing size and uniformly spaced 
apart. 

5. An exhaust steam nozzle, having an 
internal throat, a bore expanding at a uni 
form rate from the throat to the outlet, of 
the nozzle, and a plurality of inwardly pro 
jecting ridges in the expanding portion of 
the bore which are uniformly increasing in 
Section area throughout their whole extent 
and are equally spaced apart from end to 
end; whereby the nozzle is adapted to de 
liver a jet of steam having a plurality of 
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longitudinal grooves corresponding respec 
tively to the ridges in the nozzle. 
Witness my signature at Omaha, Ne. 

braska, May 6th, 1921. 
THOMAS E. STUART. 
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