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- Be it known.that I, Doxaro R. M;AqBArN,
a citizen of the United States, residing at

"Cleveland, in the ceunty of Cuyahoga and

Staté- of Ohio, have invented certain new
and useful Improvements in Locomotive

" Fixhaust Apparatus, of which the following

i0

-is-a specification.

" My invention relates to ldcomqtive ex-
haust apparatus and particularly to’ the ex-
haust nozzle of a locomotive. It has for its

* primary object the provision of an'improved
-exhaust nozzle whereby increased draft is
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obtained and back pressure on the cylindérs
reduced to 2 minimum, thus securing greater

" efficiency in operation. This, together with
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such other objects as may hereinafter ap-
pear, or are incidental to my invention I
attain by means of a construction - illus-
trated in preferred form in the accompany-
ing drawings wherein,— Lo

Figure 1 1s a transverse section through the
front end of a locomotive diagrammatically
showing the exhaust passages from the cyl-
iniders and the application of my invention;

Fig. 2is a section on the line IT—II of

Fig. 1; Figs. 3, 4 and 5 are sections taken
on the lines TTI—ITI, TV—IV, and V—V,
respectively, of Fig. 1; Fig. 6 is a_plan
view of the top of the exhaust nozzle; Fig.
12 and Fig. 2* are plan views of the ex-

* haust stacks of Fig. 1 and Fig. 2 respec-
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~ exhausted from the stack during the opera-
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" of Fig. 10
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tively, diagrammatically showing the rela-
tive cross-sectional areas, density and loca-
tion of the volumes of steam and gases

tion of the locomotive; Fig. 7 is a transverse
section of a locomotive front and diagram-
matically illustrating the arrangement of
parts usually employed in locomotive con-
struction ; Fig. 7* is a view similar to those
and Fig. 22, but shows the com-
position _of the exhaust of the device of
Fig. 7; Figs: 8, 9 and 10 are sections taken
on the lines VIII—VIII, IX—IX and

- XX, respectively, of Fig. 7; Fig. 11 is a

plan view of the top of the exhaust nozzle

_ shown “in Tig. 7, and Fig. 8* is a_section
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throngh the exhaust nozzle on the line
VII—VITI= : o S
Referring to Fig. 7, it will be seen that

. T have diagrammatically illustrated in cross

section the present general arrangement of
the front end and exhaust passages of a
locomotive. The shell'7 of the locomotive is
mounted on the valve chest casting or saddle
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mounted the valves Il and-12 for control-

ling the admission. and exhaust of steam to’

and from the main eylinders. The exhaust

steain is conducted to the exhaust nozzle 13

from the cylinders 9 and 10 by the. exhaust
passages 14 and 15.. The cross section of
the exhaust passages is rectangular (see
Fig. 10) to conform to the shape of the ex-
haust ports.
proximately rectangular in cross section and
tapers to a circular section (see Figs. 8 and
82) but the exhaust tip and the stack 17

are round, as will appear from an.inspec-’
‘tion of Figs. 7* and 11.
draft produced by the exhaust depends

The amount of

largely upen the rate at which the steam is

-delivered from the exhaust tip to the stack,
:and it has been found that with the use of
o round tip there is considerable resist-

ance encountered due to the changing of the
exhaust steam from a rectangular to a cir-
cular section, This not only retards the
flow of steam from the exhaust nozzle with
back pressure in the cylinders as a resultant,
but also causes the jet of steam to spread

" Patented Feb.4,1913.

8 ,\\"hich'i”s prowded with the valve cylin- .
ders ‘or chambers-9 and 10 in which are
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The exhaust nozzle 13 is ap-
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as it leaves the exhaust tip, thus tending to -

completely fill the stack, thereby

tionately decreasing the amount o
from the flues which can be entrained in the
stack by the draft of the exhaust. A fur-
ther result of the use of the round exhaust
tip is that the. steam in the stack is most
dense at the sides which also serves to de-
crease the volume of entrained gases. The
course of the exhaust steam is diagrammati-

ropor-

‘cally indicated in Fig. 7 and as there shown,

the exhaust steam from the right hand cyl-
inder, for example, is carried to the left
hand side of the stack, leaving only a small
crescent - shaped area _
wherein the gases may be entrained. " The
reverse action occurs with the exhaust steam
of the left hand cylinder and it will be read-
ily apparent that the effective area for,the
entrainment of the gases from the flués will
be decreased further when .the exhausts

from the two cylinders follow each other
with great rapidity. One of the chief ob-

jects of my invention is to provide a con-

gases.

18 (see Fig. 7°)-
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struction wherein the jet of exhaust steam .

is solidified and the spread thereof reduced,
and the above enumerated defects avoided
and greater efficiency of draft obtained. and
back pressure in the cylinders reduced.
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T accomplish the foregoing by providing
an exhaust tip which is of the same relative
form of cross seetion as the exhaust pas-
sages as will appear from an inspection of
Figs. 1 to 6. As there shown, the exhaust
tip 19 is rectangular in cross-section, sub-
stantially corresponding to the cross section
of the exhaust passages, as shown in Fig. 4.
It has been found that with the use of such
a construction, the jet 21 of the exhaust
steam 18 maintained in solidified form due
to the fuct that the jet is not changed in
cross section just prior to discharge as in the
case with round mnozzles, and spreading
thereof ‘prevented, the ‘steam being most
dense at the central portion of the jet. The
power of the exhaust is thereby inereased,
masmuch ss the steam is dischavged at a
more rapid rate from the nozzle. Tt.has
also been found that the jet is not carried as
close to one side of the stack, as previously
pointed out, thus leaving a substantial area
20 in the stack extending entirely around the
jet into which a larger volume of gases may
be entrained, thus increasing the efficiency
of the draft. It will also be seen that with
a body of steam having a relatively rectan-
gular seclion, there is a more effeetive space
Tor the entrainment of air between such body
and the circular interior of the stack than is
the case where the cross-sectional area of the
steami is circular. As a result, a better draft
is secured with the nozzle having a rectan-
gular outlet than is the case where the noz-
zle has a circular outlet. By reason of the
more effective entrainment of air in the
stack by reason of the long axis of the noz-
zle being placed longitudinally of the loco-
ruotive, the sectional area of the rectangular
nozzle may be made greater than is the case

with a cireular nozzle which is advantageous
i that this enlargement of the nozsle re-
duces the back pressure in the cvlinders.
The construction therefore not only mafe-
rially increases the draft in a locomotive,
which is the prime object of the improve-
ment, but also reduces the back pressure in
the cylinders, giving the locomotive asrela-
tively higher efficiency. Other advantages
incident to the construction will be apparent
to those skilled in the art.

Having thus described my invention and
Hlustrated \ts use, what 1 claim as new and
desire to secure by Letters Patent is the
following: o

1. In a locomotive, the combinationt with
a stack, of an exhaust nozzle with a tapering
interior surface and haying the outlet open-
ing at its extreme end of a cross section
longer in one direction than in the other,
with its long axis extending longitudinally
of the Iocomotive, the said interior surface
of the nozzle being throughout substantially
smooth and unobstructed.

2. In a locomotive, the combination with
a stacl, of an exhaust nozzle with a f2 pering
interior surface and baving the outlet open-
ing at its extreme end of a substantiaily
rectangular cross section, with the long axis
thereof extending longitudinally of the loco-
motive, the said interior sface of the noz-
zle being throughont substantially smooth
and nnobstructed.

In testimony whereof I have hereunto
signed my name in the presence of the two
subscribed witnesses.

Witnesses:
W. F. Boemrinoer,
Raprr McoIxvrosw,

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, B. €.

DONALD R. MacBAIN. -
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