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To all whom ¢ mey CONCErn :
Be it known that we, JOHN BAIRD and
ALLAN STIRLING, both of the city, county, and

State of New York have jointly invented a

new and useful Impr oveme ntin Exhaust Mech-

~ anisms for Locomotives ; and we do hereby de- |

clare that the followmg 1s a fall, clear, and

-exact description and specification of the same, "
~ reference being had to the ennexed drawings,
- making part thereof. |
Our invention relates directly to the meens
~for causing draft through the tubes of boilers

011 loeomotwea and such like engines.
From the time of the first sueeeseful nse of

locomotives the exhaust from the cylinders
~ of their engines has been used to cause the
draft by the blast of the exhaust-steam dis-

charged 1nterm1ttentl y throughcontracted noz-

zles in pipes centrally located in the smoke

arch or chamber, so as to act in the line of the
direction of the I‘ISII] o smoke.

Although the construction above referred to
has been universally adopted and serves a
most usetul purpose, yet there are various dis-

~ advantages which our presentinvention is de-
- signed to overcome, and which have been re-
- moved by our improvements.

The exhaust from two cylinders the pistons

- of which are connected with cranks on one
- shaft set at right angles to each other is Teg-

ular and IUtEImlttGJlt but as the area Or Ca-

~ pacity of the pipes and nozzles as compared
"~ with the area of the cylmdels 1s small, and as

the duration of the blast is neeesserﬂy short,
the pressure of the blast is heavy, and a heevy
back-pressure is thrown against the piston on

the exhaust side, and metenelly 1eduees the

power of the engines.
Again, the blest as above described, is for

'_the moment exeesswe and severe, drews the
products of combustion through the boiler-

tubes, tends to raise the coals f10m the grate-

- bars 01 the surface of the fire and tears the fire

injuriously, causes mcomplete combustion, and
draws bpwrks and pieces of coal thmugh and
discharges them from the smoke-pipe to an-
noy passengers and endanger property. Fi-
nally, for some places Whme locomotives are

- used, the noise caused by the intermittent

b]est Is & serious inconvenience and cause of
Lomplemt - |

Our improvements remedy all these defeets
to a great extent, while at the same time we
gain advantages never betore realized, which

render the loeomotwe more efficient eud more
economical in the use of coal.

In order that persons skilled in the art mey
understand, make, and use our invention, we

will pweeed to deeembe the same by reference |
‘to the drawings, in which—

Figure 1 represents a top view of a locomo-

tive-boiler, partly in horizontal section, with

two evlmdels, one on each side, and hs:wmg
our improvements attached. I‘lg 2represents
a front-end view of the same, also peltly in
verfical section, on the line z x of Fig. 1
A is a loeomotwe bmler, made in the usuel_
way, with tubes @ running longitudinally

| thrmwh from the fire-box b to the smoke-cham-

ber e. d dare the grate-bars of the fire-box,
and are of the usual construction. B B are
the cylinders, connected to the frameand boiler
in the ordinary way. ff are the valve-chests,

| containing the common slide-v alves, for admlt

ting and. es:heustm g the steam to and from the
ends of the cylinders.
g ¢ ave the exhaust-pipes, leading from the

| central exhaust of the cylinder valve-seats,
-and connecting with the exhaust-ecups of the

valves. & h are caps covering the ends of the
sald exhaust-pipes ¢ ¢, where the blast-pipes
with nozzles are usually attached. The caps
Il prevent any part of the exhaust-steam
from gomg into the smoke-chamber in the usual

{ manner. k is the smoke-pipe, leading-from

the smoke-chambere upward. Itisattachedto
the boiler-shell -by vivets or bolts passing
through the flange . Itsinsideiscircularand
extends up to line n. Around the pipe kis
consfructed an-enlarged chamber, o, provided

with two openings, one on each Slﬂe connect-
ing with the pipes e , which lead t0 the ex-
haust-reser voirs C C. The chamber o is closed
on the top by a flange, p, to which is centrally

attached the smolke- -pipe 7, being in effect a
-continuation of smoke- plpe k, and extending

up above the boiler to the usnal height; but the |
part # 18 shaped at the lower end so as to en-
circle the upper end of pipe k, leaving a ring-
shaped channel, 2z, between them. The out
side of pipe kis tcl:pel ed from the bottom of o

| to the line n, to correspond with the enlarge. |




ment of the lower end of pipe », which does

not extend entirely to the bottom of the eylin-

der o, but is raised enough to permit the ex-

haust-steam to pass under and between the
bottom of » and to the top of %, as shown in
the drawing. This ring-shaped channel z may
be made of any desired area, and may be made
adjustable to increase or diminish the pressure
of the exhaust. |

The exhaust-reservoirs C C are flanged at
the bottom, as shown at », and are attached by
bolts to the exhaust-pipes ¢ ¢, so that the ex-
haust from each engine is independent ot the
other until they unite in chamber o, after pass-
ing through the pipes &’ ¥/, reservoirs C O, and
exhaust- plpes g 9.

The operation is as follows. Theproducts of
combustion from the fire in the fire-box b pass

through the tubes a into the smoke-chamber ¢,

thence through the pipes & and » to the air.
The exhaust-steam, being discharged by the
valves in the steam- chebts /. 1nto the exhanst-
pipes ¢ g, fills the reservoirs C C and the ex-
haust-chamber o, and passes through the chan-
nel ¢, which, being of less area than the ex-
haust-pipes, checks and holds back the exhaust
sutticiently to produce a back-pressure in the
reservoirs C C and on the pistons of the en-
gines. The pressure of the exhaust-steam,
passi-ng through the channel z and entering
the pipe r on the circumierence, causes prac-
tically a continuous draft through the tubes «
from the fire-box, and from the smoke-pipe »
to the air.

Thus, by themterpomtlon of our apparatus
between the cylinders and the exit smoke-pipe,
we smother the pulsations from the eylinders
at the time of the opening of the exhaust-ports,

and at the same time both reduce the noise

and produce a continuous action of the draft
on the fire when the engines are in action, and
we avoid the injurious effects which arise from
the intermittent exhaust.

But there is another very important result
obtained from our construction, since we find
irom experience that the pressure required to

maintain the draft, when continuous, as we

have practically demonbtlatcd 1s very much
less than is required when the pressure 18 in-
termittent, as in the usual construction., and
conscquently a great saving of power is ef-

fected.
Agmn, by the use of our improvements a

great gain is made in the power of the engines |
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at the time when the locomotive is first started
on account of the small amount of back-press-
ure, since it takes some time to fill the reser-
voirs O C with exhaust- steam, and to create
the back-pressure on the plston% -When the
exhaust-pipes connect directly with contracted
nozzles, back-pressureis produced in them by
qtfu‘tmg the locomotive before any apprecia-
ble length of time has elapsed. At such time,
however, the steam in the boiler 1s usmlly at a
high pressure, and therefore less draft is re-
quired than at any time after getting undu'
way.

We have found in practice that the annular
or circumferential discharge-opening z gives
the best results when its area is about equal
to the area of the nozzles now in use on loco-
motives as usually constructed.

It will be obvious that the exhaust-pipes
may be carried direct to the chamber o, suit-
ably enlarged to have the proper capacity to
act as a reservoir, thus dispensing with the
reservoirs C C. _

Such modifications would still contain the
substance of our invention, and on some loco-

motives would be more conveniently applied,

the most important feature of our invention
being the interposition of an enlarged reser-
voir or reservoirs between the cylinders and
the smoke-pipe toreceive and.reduce the press-
ure of the exhaust-steam and equalize the blast,

discharging the same continuously through an

a,rmular or circumferential openmn mto the
sinolke-pipe of the boiler.

Having now described the manner in which
we have constructed our improvements, what
we claim as our invention, and desire to se-
cure by Letters Patent, 1s—

The combination, substmtmllv as herein-
before set forth, of one or more enla,rged reser-
voirs with the exhaust- -pipes of the engine-cyl-
inders and the smoke-pipe of the bmler pro-
vided with an annular or circam {’erential Con-
tracted exhaunst-steam-discharge passage, in-
closing the smoke-passage, all constructed and
connected in such a manner as fo receive the
exhaust-steam in the reservolr, and then dis-
charge it continuously into the smoke-pipe to

“aid the draft, substantially as deseribed.

JOHN BAIRD.
: ALLAN STIRLING.
Witnesses: | | |
A. BONZANO,
JAMES CLYNE.
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