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6 Claims.

This invention relates to exhaust nozzles for
“locomotives.

In.steam locomotives the draft on the fire is
created by an ejector effect produced by direct-
ing the exhaust steam into a so-called lift pipe
which is a flaring extension of the stack mounted
in the smoke box. :

The exhaust being intermittent or pulsing, the
action is severe and varies considerably accord-
ing to the conditions of load and speed under
- which the locomotive is operating.

The . purpose of the present invention is to
stabilize the draft, reduce back pressure, and
in consequence materially improve performance
and reduce maintenance costs.

Generally stated, the invention contemplates
an exhaust stand having & chamber to which the
cylinder = exhaust passages deliver and from
which & plurality of nozzles are fed.  These
nozzles. are symmetrically arrenged. and deliver
their blasts toward the open lower end of the
lift pipe.

The multiple nozzles permit the use of a lift

pipe and stack of large diameter.  The effect is’

to produce a more effective draft. .

The use of interchangeable nozzles of differ-
ent size or conficuration or both'is a valuable
feature, because it permits the installation to-be
modified according to the characteristics of dif-
ferent locomotives. .

Embodiments of the invention which. have
demonstrated valuable operating characteristics
in -actual service will now be described by ref-
erence to the accompanying drawings, in which:

Figure 1-is an elevation of the exhaust stand,
nozzles, lift pipe and stack, the contour .of the
smoke box being indicated in dotted lines.

_Figure 2 is a section of the exhaust stand and
nozzles on a. somewhat larger scale than Figure
1. The plane of section is indicated by theline
22 in Figure 3.

_PFigure 3'is a plan view.of the parts shown in
Figure 2.

Figure 4 is a section on the line §—4& of Fig-
ure 3.

Figure 5 is a plan view of a modified structure.

. Figure 6 is a section thereof on the line 6—&
of Figure 5. :

Figure 7 is a section showing one of the nozzles
in place in the nozzle plate of Figure 6.

Figure 8 is a section on the line 8-—8 of Fig-
ure 5 with the, blower nozzle in. position.

Tigure 9-is a plan of a further modified con-
struction in which the exhaust stand and nozzle
Plate,are -cast.as onepiece, : :
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Figure 10 is a section on the line -10—10 of
Figure 9.

Referring first to Figures 1 to 4, the exhaust
connection of ‘the cylinder castings is ‘indicated
at 6 and the smoke box shell at 1. ‘The ‘stack 8
is formed integrally with the lift -pipe 9- which
has a flaring -open lower or entrance end |I. The
lift pipe 9 and exhaust connection 6 are verti-
cally and axially aligned.

The exhaust. stand -comprises . a cylindrical
shell 12 having a bottom flange t3- which is-bolt-
ed to the flange of the connection 6 and a top
flange 14 to which ‘the nozzle plate I5 is-bolted.
The shell 12 thus encloses & cylindrical chamber
{§ from which the nozzles proper lead. - In one
actual installation the chamber 18 has a trans-
verse-area of about 347 square inches, a volume
of ‘abeut’ 3000 cubic -inches. and the transverse
area of ‘the entrance ‘passage from cennection §
is 135 -square inches.

Mounted in nozzle plate 15 are four nozzles
{1 symimetrically arranged around the center of
the plate. - Each:of these is mounted in a port
bored in plate 15 and having an entrance flare
{8 .which merges into the entrance flare i9 of
the nozzle. “The entrance flare reduces eddying
and -hence reduces back pressure. . Each nozzle
i1 has an encircling ‘flange 21 which limits the
insertion of the nozzle. and serves as a shoulder
for a hold-down ring 22 which is connected to
plate 15 by machine screws 23.

In thé commercial embodiment here jllustrat-
ed there are four nozzles of an aggregate area
of about 50 square inches, so that the nozzles
determine the back: pressure. ‘Because the nozzle
area is large and the: nozzles have a properly
designed entrance, the back :pressure is lower
than is usual.

The -cross . ports indicated at: 24 feed small
blower nozzles 25.  Three of the cross-port ends
are plugged as shown at 26. The blower steam
connection-is shown at 21.° Steam may be sup-
plied to -this to create draft when the engine is
standing. .

Interchangeable nozzles i1 of different bores
may : readily be substituted. Interchangeable
plates 15 having ports for more or fewer nozzles
or nozzles. of ~different dimension ‘may readily
be substituted. : Thus, extreme flexibility is at-

- tained.

Referring now to the modified construction
shown.in Figs. 5-8, inclusive, the exhaust-stand
31 is cast in one jpiece .and has.a faring con-
figuration .designed ‘to improve .the: exhaust flow
characteristics., -As.best. shown.in.dotted lines
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in Fig. 5, the exhaust stand 81 is of generally
rectangular horizontal cross section, i. e., it has
the form of a truncated inverted pyramid with
rounded corners. Steam from the exhaust con-
nection enters at 32 and the stand is held in
place by a bolting flange 33 of ordinary form.

The nozzle plate 34 is cast separately in one
piece and the marginal flange 35 thereof is bolt-
ed to the companion marginal flange 36 at the
upper rim of the exhaust stand 31. Nozzle plate
34 is cored as indicated at 31, forming a hollow
steam jacket which surrounds the ports or open-
ings 38 in which the exhaust nozzles are mount-
ed. Thus it is unnecessary to cross drill the plate
to form steam passages for the blower nozzles.

There are four pipe threaded entrance ports
39 leading to the cored space. Three of these
are plugged, and the fourth as indicated at 41,
receives the steam connection. Small bosses 42
are formed on the upper face of the plate and
surround drilled ports which are threaded to re-
ceive the blower nozzles. One such nozzle is
indicated at 43 in Fig. 8.

Similarly bosses 44 surround the openings in
which the exhaust nozzles 45 are mounted.
These bosses are faced off so that the flange 46
surrounding the exhaust nozzle 45 will seat ac-
curately. The nozzles 45 are held in place by
clamping rings 41 which overlie the flanges 4%
and which are held by studs indicated at 48. A
wide flaring entrance is provided to each nozzle
by the portions 49 and 51 of the plate and nozzle,
respectively. Four exhaust nozzles are shown,
but it will be understood that the number can be
changed by substituting suitably ported plates
similar to the plate 34.

In some cases a very large exhaust passage
from the cylinder castings can be provided, and
in such event the lower portion of the exhaust
stand can be enlarged, as indicated in Figs. 9
and 10. In this view opportunity has been taken
to show the nozzle plate cast integrally with
the exhaust stand, a construction which is fa-
vored by the general form of the stand. Thus
in Figs. 9 and 10 the exhaust stand 52 is nearly
cylindrical and is cast integrally with a top or
nozzle plate 53. This is cored out as indicated
at 54 to form steam passages for the blower
steam. At its lower margin there is a flange 55
by means of which it is attached to the cylinder
castings. In Figs. 9 and 10 the exhaust nozzles
and the blower nozzles are not Mustrated, but it
will be readily understood that nozzles of the type
shown in Figs. 7 and 8 are to be mounted in posi-
tion exactly as shown in those figures.

The arrangement shown in Figs. 9 and 10 is
preferred whenever the exhaust connection is
large enough to permit the use of this scheme,
for it has the advantage of very free exhaust
flow to the exhaust nozzles plus the advantage
of one piece construction produced by a very
simple casting operation. The unitary construc-
tion also saves a number of machining operations
which are necessary where g sectional construc-
tion is used.

Various embodiments of the invention have
been shown to illustrate the flexibility of the
scheme. Other modifications are possible with-
in the scope of the invention and no limitations
beyond those expressed in the claims are implied.

What is claimed is:

1. An exhaust nozzle structure for locomotives
for directing exhaust blast into a lift ‘pipe, com-
prising in combination gn open topped single
chamber manifold having means for connection
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with an exhaust passage; a plate releasably cor-
nected directly to said manifold and closing the
top thereof, said plate having a plurality of ori-
fices simultaneously opening directly into said
chamber; nozzles, one mounted separately and
removably in each orifice and projecting exteri-
orly from said plate; and individual readily-
releasable means for holding each of said noz-
zles in place in its orifice,

2. An exhaust nozzle structure for locomotives
for directing exhaust blast into a lift pipe, com-
prising in combination an open topped single
chamber manifold having means for connection
with an exhaust passage; a plate releasably con-
nected with said manifold and closing the top
thereof, said plate having a plurality of orifices
each formed with a downwardly flaring lower
entrance end portion opening directly into said
chamber; nozzles, one mounted removably in
each of said orifices angd projecting exteriorly
from said plate, each nozzle having a downward-
ly flaring lower entrance end portion communi-
cating directly with and merging into said flar-
ing end portion of the corresponding orifice and
the lower extremity of each hozzle being located
above the lower face of said top plate; and re-
leasable means for holding said separate nozzles
in place.

3.In a front end arrangement for locomotives,
the combination of g lift pipe; a removable cas-
ing forming a single chamber adapted to receive
exhaust steam; a plurality of substantially
straight separately getachable nozzles carried
by said casing and fed by said chamber, said
nozzles being located outside of said lift pipe
and projecting exteriorly from the casing towarqg
said lift pipe in symmetrical relation to the axis
of said left pipe and so that the axes of the noz-
zles when extended are substantially parallel to
the lift pipe axis, the inner entrance ends of said
nozzles having unobstructed communication with
said chamber to provide for free flow of steam to
the nozzles from said chamber; and individual
readily-releasable means located externally of
the casing for detachably securing each of said
nozzles separately to the casing.

4. In a front eng arrangement for locomo-
tives, the combination of a lift pipe; a casing
located below and spaced from said lift pipe,
said casing forming a single chamber adapted to
receive exhaust steam and provided with a top
wall having a plurality of orifices each formed
with a downwardly flaring lower entrance end
portion opening into said chamber; and a plu-
rality of separately removable nozzles, one
mounted in each of said orifices and projecting
exteriorly from saig casing in the direction of
the lift pipe, each nozzle having a downwardly
flaring lower entrance end portion communi-
cating directly with and merging into said flaring
end portion of its corresponding orifice, said
crifices and said nozzles being fed by said cham-
ber and symmetrically arranged relatively to the
axis of the lift pipe. ’

5. In a front end arrangement for locomotives,
the combination with a cylinder structure having
an exhaust steam bassage, of a lift pipe; a de-
tachable casing located below and spaced from
said lift pipe, said casing forming a single cham-
ber of substantial volume in direct communica-
tion with said exhaust steam passage, the cross
sectional area of said chamber exceeding the
cross sectional area of said bassage; a plurality
of nozzles simultaneously communicating direct-
and projecting exteriorly‘
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from the casing toward said lift pipe, the aggre-

gate cross sectional area of said nozzles being. .

less than the cross sectional area of said exhaust
passage, said casing having a top wall to which
the nozzles are detachably secured for removal
" from outside of the casing to permit interchange

and each. of said nozzles being formed with a.

downwardly flaring lower entrance end portion
leading from said chamber; and individual read-
ily-releasable means- located externally of the
casing for detachably securing each of said noz-
zles separately in place. ‘ .

6. The combination defined in claim 5, in
which the casing top wall is provided with a plu-~
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rality of orifices leading from said chamber and
in- each of which one of said nozzles is remov-
ably mounted, and in which each of said orifices
is formed with a downwardly flaring lower en-
trance end portion leading from said chamber,
said flaring end portion of each of the nozzles
communicating directly with and merging into
said flaring end portion of its corresponding ori-
fice and the lower extremity of each nozzle be-
ing located above the lower face of said top casing
wall.
: OTTO JABELMANN.
LEONARD K. BOTTERON.




