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(No model.)

To all whom it may concern:

be it known that I, FREDERICK MERTS-
HEIMER, of Kansas (Jl‘rv in the county of
Wy andotte and State of: Immas haveinvent-
ed certain Improvements in Exhaust- Nozzles
for Locomotives, &c., of which the following
IS a specification.

My invention relates to certain improve-
ments 1n exhaust-nozzles intended more par-
ticularly for use in locomotive-engines, but
applicable in general to exhaust - nozzles
wherever employed to utilize the exhaust-
steam from the cylinders for the purpose of

maintaining a draft through the boiler.

One feature of my invention residesin the
means for varying the area of the opening
through which the steam is delivered from
the nozzle. To this end it consists in com-
bining with the internally-notched nozzle a
rotm*y notched tip. By turning this tip so
that its notches register with those of the noz-

- zle proper the area of the openingisincreased.
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Iy a rotation in-the opposite direction, so that
the notches of one part are covered bv the
teeth or projections between the notches of
the other part, the area of the opening is re-
duced. In this manner the force and charac-
ter of the blast may be modified to meet the
varying conditions encountered in practice.
Thisadjustment is particularly advantageous

in locomotive-engines which are used tohaul

hight and heavy trains indiseriminately, or
where the engine is employed on a road hay-
ing level portions and heavy grades.  When
climbing a grade, more pressure is required
in the eyhnder than when running on a
level, and consequently a stronger exhaust is
obtcuned with the effect of dl&tul"blllﬂ and agi-
tating the fire and burning an excessive
.-fl,mount of fuel, provided th'e nozzle is of a
character suitable for use on levels, where less
steam 18 used. DBy providing for a change in
the area of a nozzle at will I am enabled to
adjust it to suit any condition which may be
encountered. I am also enabled to so regu-
late the blast as to prevent the fire from be-
ing choked by clinker or coke when the noz-
zle is closed, so as 1o produce a sharp blast,
which will &ﬂ‘ltﬁte or disturb the fire, so as to
admit of the engine steaming freely.

———

| in so constructing the notched ends of the

ple form.

nozzle and the notched rotary tip in relation
to each other that the ribbed or toothed sur-
face 18 maintained under all the adjustments

without regard to the area of the opening.

In the acecompanying drawings I have rep-
resented my improvement as applied 1n a lo-
comotive-engine having a vertical form of
nozzle receiving the exhaust from both eylin-
ders; but 1t is understood that it is applica-
ble in the same manner to nozzles receiving
the exhaustfrom thecylindersindependently.

“In the accompanying drawings, Figure 1 is
a top plan view of my nozzle in its most sim-
Fig. 2 1s a vertical section through
the same on the line 2 2 of Fig. 1. Ifig. 3 18
a view looking downward into the forward
end of a locomotive-boiler provided with my
device, the top of the boiler being broken

away to expose the internal parts to view.

Fig. 4 is a view looking into the forward end

of the boiler, a portion being shown in sec-

tion on the line 4 4 of Kig. 3. FKig.5 is aside

elevation of parts shown in the preceding

figure. Iig.06 isa top plan view of the nozzle
on an enlm ged scale, and If1g. 7 a cross-sec-

‘tion Lhrouwh the same on the line 6 6 of the
‘preceding ﬁn‘me

Fig. 8 is a vertical section
showing'the several parts of the nozzle dis-
connected from each other.

Referring to the various figures, A repre-
sents the npright exhaust-nozzie constructed

and arranged, as usual, to direct the exhaust-
steam from the cylinder or cylinders in an up-
ward direction through the stack B.
Figs.land 2showthenozzlewithmyimprove-
ment in its most simple form. The nozzle,

‘1nstead of being made of smooth circular form
on the interior, as usual,is formed with a se-

ries of vertical notches or grooves ¢ in its inner
surface, thesenotches and theintervening ribs
or teeth o’ serving to break up and distarb
the outgoing jet of steam in the manner al-
ready referled to. 1 prefer to construct the
tip or mouth of the nozzle, as shown in Figs.
1 and 2,in a separate piece from the bpdy
1301*ti011. This annular tip «® has a depend-
ing flange which is fitted closely within the end
of the body portion and secured in place by a

‘set-serew «® or by any other suitable means.

Another fe&ture of my 111V611t1011 consists | While the employment of the fip distinect
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from the body portion is advantageous in that.

1t facilitates the manufacture and that it ad-
mits of the application of tips differing in

their internal area, it is to beunderstood that

the mozzle as a whole may he formed 1in one
piece, if preferred. The form of the notches
and intervening ribs may be modified within
reasonable limits, the only essential require-
ment being that they shall be adapted to di-
vide, break up, ordisturb the outflowing steam
at the cirecumfercence of the jet‘.

Referring now to Figs. 8 10 7 Whi(,h show
the nozzle of variable capaelty a? represents
thetip or vent, of annular form, secured within
the body of the nozzle and prm?ided with 1n-
ternal notches a and intermediate teeth ¢’ in
the same manner as in the form already de-
seribed. A’represents a ring fitted over and
around the end or tip of the nozzle and pro-
vided in its inner edge with notehes ' and
intervening teeth «” similar to those of tha
teeth. By turning this ring its noteches and
teeth may be caused to register with thosein
the tip, so as to give the nozzle 1ts greatest
capacity; but by turning the ring so as to
carry its leeth out of register with those in
the tip and over the notches in the latter the
area of 1he nozzle may be greatly reduced
until the notches of the one part are covered
by the teeth of the other, after which no fur-
ther reduction 18 possible.

I prefer to construet the teeth or ribs of
the one part of greater length than those of
the other—that is to say, to extend them in-
ward nearer the center—so that although the
parts are adjusted to reduce the ecapacity ol
the nozzle its inner surface will still present
the nofehed form, as represented in the draw-
ings. In this manner I am enabled to com-
bine the advantage of the notched form with
the capacity for adjustment in area.

The ring may be connected with the nozzle
in any suitable manner; but I prefer to form
the stationary tip or end of the nozzie with a
peripheral groove and to form the ring with
lugs which extend downward and engage in
the groove, as shown as a‘. These lugs will
be located at opposite sides of the center and
will extend but part way round the ving. 'The
tip will be ecut away from the grooves upward,
as shown in dotted lines, so tha,t the ring may
be dropped 1nto place .:md then qecnred bv
oiving it a partial rotation to carry the lungs
into the grooves..

In order that the engineer may adjust the
nozzle at will in accordance with the neces-
sities of the moment, I propose to use operat-
ing devices of any suitable character ex-

 links
ward through a fixed guide ¢* at the side of
Two collars ¢!, adjustably se-

432,422

' tended rearsard to the eab, or to any other

suitable point from which Lh(,y may he con-
veniently operated. As shown In the draw-
ings, the rotatable ring 1s plowdod O one
side with a ])10_]6&111.1@5 arm «°, connected by
¢ to a "horizontal rod ¢, mtendlng out-

the boiler.
cured upon the rod by set-screws, serve as
stops to limit the movement of the rod and
the adjustinent of the parts. At its outer
end the rod is connected by links to an arm

6o

¢, fixed on a vertical rock-shaft ¢, mounted

111 a fixed bearing ﬂ,nd provided :;LL its uppm
end with an arm ¢®, from which a rod ¢’ ex-
tends rearward 1]1L0 the cab of the engine,
where it terminates, as shown in Fig. 5, in a
handle ¢. Near the handle the rod 1s pro-
vided with a flattened portion ¢, notehed in
its lower edge and arranged to interlock with
a fixed notehed plate ¢, These devices serve
to hold the rod and the nozzle at any required

adjustment.
Tlaving thus deseribed my invention, what I

clalm 18—

1. An exhaust- 11072.1(, provided on its inte-
rior with the series of inwardly-extending pro-

jections forming an irregular internal edge,

in combination with a tip rotatable thereon
and similarly formed on its interior.

2. An exhaust-nozzle notched or ribbed in-
ternally, in combination with a rotatable
noteched tip, the ribs or projections of the one
member projecting inward beyond those of
the other, substantially as deseribed, whereby
the air of the discharge-opening may be va-
ried and a notched inner surface presented
to the outeoing steam under all adjustments.

3. The e\]must nozzle notched internally
:«111(1 provided with the peripheral groove and
the vertical channel communicating there-
with, in combination with the notched rotat-
able tip provided with the lug adapted to
enter the channel and fit in the groove, sub-
stantially as described.

4, The exhaust-nozzle notched internally,
in combination with the notched rotatable tip,
the rod connected to said tip, the guide on
the boiler through which the rod extends, and
the stops Jocated on the rod at each side of
the guide, substantially as described.

In testimony whereol 1 hereunto set my
hand, this 24th day of FFebrnary, 1890, in the
presence of two attesting witnesses.

FREDERICIK MERTSHEIMER.

Witnesses:

L. J. FARRON,
M. G. JONES.
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