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76 all whom it may concern :

Be it known that I, WiLe Jupsox Sta-
VENS, a citizen of the United States, resid-
ing at South Poland, in the county of An-
droscoggin and State of Maine, have in-
vented a new and useful Variable Exhaust,
of which the following is a specification.

It is the object of this invention to pro-
vide a variable exhaust mechanism whereby
the outflow of the exhaust of a steam engine
into the stack may be automatically con-
trolled by pressure in the boiler.

Another object of the invention is to pro-
vide movable mechanism for throttling the
exhaust flow; and to provide novel mecha-
nism, responsive to boiler pressure, to oper-
ate said mechanism.

With the foregoing and other objects in
view which will appear as the description
proceeds, the invention resides in the com-
bination and arrangement of parts and in
the details of construction hereinafter de-
scribed and claimed, it being understood
that changes in the precise embodiment of
invention herein disclosed can be made with-
in the scope of what is claimed without de-
parting from the spirit of the invention.

The device is depicted in a single figure,
the same being a longitudinal section, where-
in sundry details are shown in elevation.

Referring, then, to this figure, the nu-
meral 1 denotes a saddle which, in a loco-
motive engine, is located directly in the cen-
ter line of the smoke stack, the exhaust
steam passing from the cylinders of the en-
gine into this saddle 1, and thence upwardly
into the smoke stack of the locomotive.

To the cylinder saddle 1 the exhaust stand

2 is secured, the exhaust stand being pro-
vided at its upper end with a tip 3, the ex-
haust, of course, passing through the stand
2 and the tip 3 to enter the smoke stack of
the locomotive.

The exhaust stand 2 is provided at one
side with an outwardly projecting tubular
neck 4, and to this neck 4 is secured, in any
desired manner, a cylinder 5, the axis of
which is approximately parallel to the axis
of the exhaust stand 2. Tt is to be noted
that, for a purpose to be described herein-
after, the diameter of the neck 4 is large.

l
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The lower end of the cylinder 5 is re-
duced in diameter as shown at 6, while the
upper end of the cylinder is, as shown at (8
maintained of the same diameter as the body
of the cylinder. To the upper end of the
c¢ylinder 5, an upper cylinder head 8 is se-
cured, a lower cylinder head 9 being secured
to the opposite end of the cylinder 5, to
serve as a closure for the reduced portion 6
of the cylinder.

A piston structure reciprocates
inder 5. This piston structure embraces a
piston rod 10, to the lower end of which is
secured a head 11, adapted to reciprocate in
the portion 6 of the cylinder 5. To the up-
per end of the piston rod 10, a head 12 i
secured, this head 12 being adapted to re-
ciprocate in the portion 7 of the cylinder.
The head 12 is of greater diameter than the
head 11 and consequently presents a greater
area subject to fluid pressure.

To the piston rod 10, intermediate the
heads 11 and 12, an arm 14 is secured. The
arm 14 comprises angularly disposed seg-
ments 15 and 16. The segment 15 of the
arm 16 is secured directly fo the piston rod
10 and extends through the neck 4 into the
exhaust stand 2. The segment 16 of the
arm 14 is disposed upright in the exhaust
stand 2, and is preferably located in the ver-
tical axis of the exhaust stand. To the up-
per end of the segment 16 of the arm 14 &
cone shaped head or exhaust damper 17 is
attached. This head 17, together with the
mechanism whereby it is upheld, is adapted
to be reciprocated vertically, so that the head
17 alternately may be brought into the tip
3, and withdrawn therefrom.,

The. head 17, the arm 14 and the piston
rod 10 will be referred to hereinafter as the
steam-engine-exhaust regulating-means.

In the drawings, a pipe 18 is shown, this
pipe communicating with the boiler, and
serving as a source of boiler pressure supply.
A cross 19 is mounted upon the pipe 18, and
from this cross 19 a pipe 20 extends down-
wardly, this pipe 20 communivating with
the portion 6 of the cylinder 5 below the
piston head 11. This pipe 20, preferably, as
shown at 21, although not of necessity, en-
ters the lower head 9 of the cylinder 5.

in the cyl-
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5 seat 24, and adapted

)

A stub pipe 22, alined axially, under
ordinary circumstances, with the pipe 18,
unites the cross 19 with one end of a casing
93. In the bottom of this casing there is a
removable plug 41 whereby the casing may
be cleaned out. Formed within the casing
93 is a transverse seat 24. The boiler pres-
sure from the pipe 18 is supplied to the cas-
ing 23 upon one side of the seat 24, there
being a pipe 25 uniting the opposite end of
the casing with the head 8 of the cylinder,
whereby boiler pressure may be communi-
cated to the cylinder 5 on top of the piston
head 12.

Located above the casing 23, and prefer-
ably secured thereto, is a cylinder 26, closed
at the top saving for an inlet port 27. This
cylinder 26 includes an outstanding table 28.

A piston head 29 is adapted to reciprocate
in the cylinder 26, this piston head 29 being
secured to a piston rod 30, extending down-
wardly through an opening 31 in the top of
the casing 23. The lower end of the piston
rod 30 carries a valve 32, located below the
to register in an open-
ing 33 in the seat. When this valve 32 1s
disposed in the opening 33, steam from the
boiler supply pipe 18 cannot pass through
the casing 23 into the pipe 25; while, upon
the other hand, if the valve 32 be depressed,
so that it no longer registers in the opening
33, fluid pressure from the boiler supply
pipe 18 will pass through the casing 23 into
the pipe 25 and thence into the cylinder 5
upon top of the piston head 12.

Secured to the table 28 of the cylinder 26
is a casing 34. A diaphragm 35 is inter-
posed between the casing 34 and the table
98, the diaphragm being thus bound in place
at its periphery, the table 28 and the casing
33 being in contact at their outer edges only.
Extended through this diaphragm 35 is a
needle valve 36, a compression spring 37,
located in the casing 34, pressing upon the
needle valve 36, the spring serving to main-
tain the needle valve 36 seated in the upper
end of the inlet port 27.

The pressure which the spring 37 exerts
upon the needle valve 36 may be regulated
by means of a screw plug 38 threaded into
the upper end of the casing 36, the screw
plug 38 being, if desired, housed beneath a
cap 39, threaded or otherwise secured to the
casing 34. Located in the cylinder struc-
ture, preferably between the cylinder proper
96 and the table portion 28 of the cylinder,
is a minute bleed port 40, communicating at
its outer end with the atmosphere, and com-
municating at its inner end with the inlet
port 27. Another minute bleed port 45 is
positioned in the casing 23 upon the oppo-
site side of the seat 24 from the boiler sup-
ply pipe 18. When the function of this

ply pipe 18,
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bleed port 45 is pointed out, it will readily
be seen that the position thereof may be
varied without jeopardizing the working of
the device. The valve 32 is maintained
seated in the opening 33 by means of a com-
pression spring 44, bearing at its upper end
against the piston head 29, and at its lower
end against the top of the casing 23. Irom
the cross 19, a pipe 42 leads into a port 43
formed in the table 28, this port 43 discharg-
ing below the diaphragm 35.

The operation of the device is as follows,
and, referring to the drawing, it may be
stated that the figure shows the parts of
the device in the positions which they will
assume when it is desired to have the ex-
haust from the cylinders of the engine exert
24 maximum effort to secure a draft through
the smoke stack; the head 17, in such case,
being positicned well up into the tip 3, s0 as
to reduce the area of the exhaust discharge,
and thus to increase the velocity thereof,
with a corresponding increase of draft. In
the drawings, the steam from the boiler, en-
tering the boiler pressure supply pipe 18,
will pass through the pipe 20 into the por-
tion 6 of the cylinder 5, expanding against
the head 11 and raising the piston rod 10
and the arm 14 to hold the conical head 17
in the position shown. The pressure from
the boiler cannot pass through the casing
98 into the pipe 25 and thus into the cylin-
der 5 to expand against the head 12, by rea-
on of the fact that the valve 32 is seated in
the opening 33 by the effort of the spring
44 which bears against the piston head 29.
Moreover, the steam which is in the pipe
49 and the port 43 cannot pass into the in-
let port 27 to actuate the piston head 29, by
reason of the fact that the needle valve 36
is maintained seated in the port 27 by the
offort of the spring 37. At this point it
may be stated that by manipulating the
plug 88, the pressure of the spring 37 may
be regulated, so that the diaphragm 35 will
lift, opening the inlet port 27, under a

boiler pressure a few pounds less than pop-
off pressure. Supposing, now, that, with

the parts positioned as shown in Fig. 1, the
exhaust escaping through the tip 3 has cre-
ated sufficient draft so that the boiler pres-
sure has raised to the point at which the
boiler pressnre will lift the diaphragm 35.
The operation in such case is as follows.
The steam, entering the boiler pressure sup-
will flow through the pipe 42
and through the port 43 beneath the dia-
phragm 35, lifting the diaphragm and com-
pressing the spring 37, the needle valve 36
being lifted out of the inlet port 27 in the
top of the cylinder 26. Steam will there-
fore flow through the inlet port 27 into the
cylinder 26 on top of the piston head 29,
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forcing the same downwardly, and com-
pressing the spring 44, the valve 32 moving
downwardly, and out of the opening 38 in
the seat 24 of the casing 23. Steam from
the boiler supply pipe 18 will now pass into
the casing 23, through the opening 33, into
the pipe 25, and thence into the portion 7
of the cylinder 5 on top of the piston head
12. This piston head 12, being of greater
area than the piston head 11 will, together
with the piston rod 10, move downwardly,
depressing the arm 14 and withdrawing the
conical head 17 from the (tip 3 of the ex-
haust stand. The tip 3 will thus be left
open throughout its entire cross sectional
area, and the exhaust steam from the cyl-
inders of the engine will pass outwardly
into the stack, without exerting any appre-
ciable draft. Suppose, now, that the boiler
pressure again falls. The operation in such
case will be as follows. Vg'hen the exces.
sive boiler pressure is relieved from the un-
der side of the diaphragm 35, the spring
37 will force the needle valve 36 down-
wardly, to close the inlet port 27. The
steam which is between the upper face of
the piston head 29 and the top of the cylin-
der 26 will ebb away slowly through the
port 27 and the minute bleed port 40 thus
relieving the pressure on the top of the cyl-
inder 29. The spring 44 will then act
against the piston 29, lifting the same, and
causing the valve 32, to close the opening
33 in the seat 24. Consequently, steam can
no longer pass through the opening 33 into
the pipe 25 and thence into the portion 7
of the cylinder on top of the piston head 12.
The pressure which is stored in the portion
7 of the cylinder above the head 12, in the
pipe 25, and in the casing 23 above the seat
24, will slowly ebb away through the minute
bleed port 45, thus relieving the fluid pres-
sure on top of the relatively large piston
head 12, whereupon the pressure upon the
lower, smaller piston head 11 will cause the
piston rod 10 to rise, carrying with it
the arm 14, and positioning the conical
head 17 again at the place indicated in the
drawing.

It is of course to be understood that the
bleed ports 40 and 45 are very small, so as
not to cut down the working pressures; these
bleed ports being merely large enough to
allow the pressure to leak away very slowly,
under the conditions hereinbefore pointed
out.

From the foregoing description it will be
seen that the device automatically controls
the exhaust and consequently regulates the
draft through the stack.

When an engine is equipped with the
device of my invention, it is not necessary, in
order to regulate the draft, to open the fire

box door; an operation which allows cold
air to pass into the fire box and through
the boiler tubes, to the damage thereof.

Having thus described the invention, what
is claimed is:—

1. In a device of the class described, a
casing; a valve normally seated in the cas-
ing to prevent the passage of fluid there-
through; a cylinder mounted upon the cas-
ing and provided with an inlet port; a
piston operating in the cylinder and con-
nected with the valve; means for maintain-
ing the valve seated; a diaphragm carried
by the cylinder and having means for nor-
mally closing the port; a boiler pressure
supply discharging into the casing upon
one side of the valve, and discharging upon
the diaphragm to open the port; steam-
engine-exhaust regulating-means reciprocat-
ing under fluid pressure; and means for de-
livering boiler pressure from both sides of
the valve to opposite sides of the regulating
means,

2. In a device of the class described, a
casing; a cylinder thereon, provided with
an inlet port; a piston operating in the cyl-
inder; a valve connected with the piston and
adapted to seat in the casing; means for
maintaining the valve seated; a diaphragm
upon the cylinder having adjustably spring
pressed means for closing the port; steam-
engine-exhaust controlling-means recipro-
cating under fluid pressure; a boiler pres-
sure supply discharging into the casing upon
one side of the valve; and means for deliv-
ering boiler pressure from both sides of the
valve to opposite sides of the controlling
means; there being a bleed port in the de-
vice located between the diaphragm and the
piston, and a bleed port in the device
located between the other side of the valve
and the regulating means.

3. In a device of the class described, an
exhaust stand; a cylinder secured thereto
and opening laterally thereinto; a piston
structure reciprocating in the cylinder; a
rigid arm projecting laterally from the pis-
ton structure and extended into the stand;
means upon the arm for throttling the ex-
haust flow through the stand; and means
for delivering fluid pressure to the cylinder
to secure a reciproeation of the piston
structure.

4. In a device of the class described, an
exhaust stand; a cylinder secured to the
stand parallel thereto; a piston rod recipro-
cating in the cylinder; ﬁeads of different
diameters upon the piston rod; a rigid arm
projecting laterally from the piston rod
and extended into the exhaust stand ; means
upon the arm for throttling the exhaust flow
through the stand; means for supplying
boiler pressure to both heads; and means
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responsive to rising boiler pressure to cut
off the supply to the larger head.

5. In a device of the class described, an
exhaust stand; a cylinder secured to the
stand parallel thereto; a piston rod located
in the cylinder; heads upon the piston rod
adjacent the ends thereof; a rigid angular
arm projecting laterally from the piston
rod and extended into the exhaust stand;
means upon the arm for throttling the ex-
haust flow through the stand; means for

supplying boiler pressure to both heads; and
means for cutting off the supply to one
head.

In testimony that I claim the foregoing as 15
my own, I have hereto affixed my signature
in the presence of two witnesses.

WILLIE JUDSON STEVENS.
‘Witnesses:

Harry F. Hivron,
Herman E. LEwis.

Copies of this patent may be obtained for five cents each, by addressing the * Commissioner of Patents,
Washington, D. C.”




