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OFFICE.

CHARLES A. COUCH, OF CHICAGO, TLLINOIS.

LOCOMOTIVE.

SPECIFICATION forming part of Lettérs-?atent No. 610,856, dated. September 13, 1898.
Application filed Novembér 18, 1897, Serial I*Toi.' 658,883, (No model.)

To all whom it may concern.: |
Be it known that I, CHARLES A. COUCH, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented certain new and useful
Improvements in Locomotives, of which the

following is a specification. |
The object of my invention is to provide a

locomotive-boiler with a simple, economical,

and efficient heat-deflector arranged in the
smoke-box and in line with the exhaust-out-

let of the smoke-stack; and the invention |
consists in the features, combinations, and
details of construction hereinafter described

and claimed. |

In the accompanying drawings, Figure1is

a longitudinal sectional elevation of the front
end of a locomotive, showing my Improve-

ments attached thereto; Fig. 2, a plan view |
of the divided ring for providing a steam-jet

tothe stack; and Fig. 3, a transverse sectional

view taken on line 3 of Fig. 1, looking in the

~ direction of the arrow,
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~and warping of the

In the art to which this inv_en-tiOtl'lfeIateS it
18 well known that the exhaust of the steam

through the smoke-stack and the puffing:
caused thereby create such an artificial draft

In the fire-box as to raise the smaller parti-
cles of coal from the bed of fuel and carry

them out through the flues into the smoke-box -
and thence out through the smoke-stack.

Sometimes these cinders and particles of fuel
are 1gnited and are therefore dangerous from
the fact that they oftentimes set fire to the
timber, dried grasses, and the like adjacent

to the line of railroad-track. A great waste
of fuelis also caused from the fact thata great

mmany ot these particles of fuel are drawn out

0f the fire-box before they have a chance to

be consumed and generate heat. Further,

during the run of a locomotive considerable
heat passes into and out of the smoke-box

and raises the material therein to a high de-
gree of heat, so that when the engine comes
to a stop a partial vacuum is caused therein
and cool air rushes into the fire-box and cools
such material, causing sudden contraction

the temperature of the steam. The principal
object of my invention, therefore, is to con-
struct a locomotive that will obviate these
objections and

1ing,” which might otherwise oceur.

parts, as well as lowering

| provide it with mechanisms |
by which the draft may be regulated, fuel be

economically consumed, and a large portion
of the heat absorbed which usually passes out

through the smoke-stack. o
In constructing a locomotive in accordance

- withmy improvements I use a boiler A, of the

desired size, shape, and strength, having a
fire-box, tubes or flues ¢, smoke-box A’, and
smoke-stack A*. A steam-exhaust nozzle B
Is arranged in the smoke-box in line with the
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smoke-stack, so that the exhaust of the steam

may pass out through the same. |
~ In order to provide a heat-deflector, draft-
regulator, and spark-arrester, economically

burn the fuel, and assist in regulating the

temperature of the boiler, I movably mount

a deflector on the exhaust-flue . and in line

i

with the smoke-stack. This deflector consists
of a socket-sleeve portion C, that easily fits
the nozzle of the.exhaust-flue, a double-cone-
shaped intermediate portion C', so as to leave
an expansion-chamber ¢, and an upper fun-
nel-shaped portion C2 . The upper part of

this deflector is held in connection with the -

lower portion by means of the straps ¢, which
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are.riveted or bolted to both portions, so as

to provide annular and radial openings ¢
This opening or openings is for the purpose
of allowing expanded gases at high tempera-
ture to force themselves into the longitudinal
passage of the defléctor and prevent ¢ chok-
The up-
per part of the funnel-shaped portion C?is
of a diameter slightly larger than the open-
ing of the smoke-stack, so as to effectually
close the same whenever it is necessary or de-
sirable so to do. The particular shape of this
deflector, as above described and as shown in

8¢
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the drawings, is for the purpose of enabling

it to be used in connection with a short noz-
zle of the exhaust and so that exhaust-steam
as it rises may expand without causing undue
back pressure. The intermediate expansion-

chamber C? formed by the double-cone-shaped

portion of the deflector, allows the steam to
expand and then concentrate it again, So that
1t may be forced out through theupper Por-

tion and into the stack—in other words, to

keep the escaping steam. in as near a direct
line as possible and enable it to enter the
smoke-stack and fill the same within a few
inches of the base of the stack.

To move the deflector vertically, I provide

| & rock-shaft D, having an operating-lever d
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and rod d', that leads to the ecab of the loco-

When the locomotive is at a standstill, the

openings or perforationse’.

heeted ogases, cinders, and the like, if they be
formed-———paes from the fire-box throu ogh the

~ flues into the smoke-box and first eontauet the

- body of the heat -deflector.
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and drawing out of the heavy particles.

course of the products is such that they first
have to move outwardly beforethey can move
upwardly, thus causing a reactionary cur-
rent, which permits the heavy cinders and
pieces of coal to fall back into the box. It
will be noticed that the upper portion of the
deflector is large enough in diameter so that
when 1t is 1'a,ised to its upper limit it,with the
stack, incloses the divided ring and if steam
be furnished causes a draft, so that the heated

gases and products of eombustlen will pass
into the deflector through the annular radial
openings and into the staek through its lon-
gitudinal opening. It will be observed that
by the regulation of the draft the cinders and
small pe1t1eles of coal in the fire-box are not
lifted from the bed of fuel—that is, the dratt
is sufficient to supply the requisite amount of
oxygen, but insufficient to cause the raising
The
heat- deﬂeetm is also of such size that it ab-
sorbs a large quantity of the heat from the
superheated steam passing therethrough, so
that when the engine comes to & standstlll
this heat is in turn radiated to materially as-

sist in keeping the parts at a uniform tem- ;-

perature, thereby preventing sudden contrac-
tion and consequent warping of the parts.

‘The lower portion d? of this operat--|
ing-lever is provided with a helical spring d?, |
'the‘u acts to retain the parts in a normal open |
o ?p051t10n as shown in Fig. 1
- .is further provided with one or more lever- |
“ arms D/, slotted at. d% so as to engage with |
~ pinsd®onthe deflector and raise or lower such
- deflector by the movement of the rock-shatt. |
IO
‘draft becomes sluggish, and as a consequence
the supply of oxygen for the fire- box is insuf-
ficient to support combustion, thereby caus-
ing smoke, which is very obnoxious and ob-
jectionable, especially at rallway - stations.
- Toovercome this objection and in a measure
- form a spark-arrester, I provide a divided
1 ring E, which is for med of a piece of steam-
EERRNE 5p1pe nlugged at the ends e and having radial.
- Thisdi Vlded ring:
~is arranged at-the base ef the smoke - staek-
‘and connected by means of the pipe K’ with
‘a source of steam under pressure, and the:
~ openings are so arranged that they mdiate in
~ .25 such a manner as to form a cone of steem%
- meeting at a point in the stack.
- sired, ther efore, to increase the dxaft St;eem
RN 11nde1 pressuie 13 supplied to this ?dividedz
~+ ring, and asa consequence it forces the heated
gases and products of combustion out through
SR the stack, so that atmospheric pressure may
. forece sufﬁelent air and oxygen: 1111;0 the ﬁre-;
EEEEE -f-bexandesswtmeombustmn SRS
- In operation the products of eembustlon——-—'

 The rock-shaft

The upward

J

T eclaim—

1. In a locomotive, the eombmatlon of . an

exh&ust—nomle arranged in the smoke-box in - .
line with the stack, a hollow movable. heat-
deflector arranged ]'_.11: line with the exhaust-

:70..::

nozzle and the stack portion and having an '
upper funnel-shaped portion and an enlaa ged

scribed.

‘chamber intermediate the funnel portion and; o

the in'et; of ifhe, deflector, SUbE’ta’Hm&Hy as. r"le-: 75

2. In a 1eeem0twe, the eombmatlon of an

éexheust-nezzle arranged in the smoke-boxand =
in line with the opening of the stack, a hol- .
low heat-deflector movably mounted theleon
provided with an upper funnel- Shaped por- .
tion and an intermediate enlarged double-
cone-shaped chamber the heat- deﬂeetm being -
divided so as toformanannularopeningeom-
municating with the smoke-box and the lon- 85 -
gitudinal passage In the deﬂeebor su'bsta]n-E L
ztla,lly as described. E SRR
3. Ina loeemotwe Lhe eombmatmn ef an
exhaust-nozzlearran ﬂ'ed in line with the open- =
ing in the Smeke-staek a heat-deflector ver-
;tlea,lly and movably. mounted thereon and in- =
terposed between the opening in the exhaust-
nozzle and the smoke-stack having an upper =
funnel-shaped portion of a dlameter larger
than the opening of the stack and an mtel-
mediate double-cone- Sheped portion provid-
ing an enlarged chamber between the outlet -
end inlet openings of the de -
flector being divided transversely at the =
double-cone- shaped portion 8o as to provide

So
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lector such de-
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annular radial openings therein, and means -

for vertically moving the deflector so as to
open and close the ehannel between the stack
and smoke-box, substantially as described.

4. In a 1eeometwe the combination of an
exhaust-pipe arranged in the smoke-box and
in line with the opening of the stack, a heat-
deflector arranged in line with the exhaust-
pipe and the opening of the stack and pro-
vided with an enlarged chamber between the
inlet and outlet openings of the deflector,
substantially as deseribed. |

5. In a locomotive, the combination of an
exhaust - nozzle arranged in line with the
smoke-stack, a divided hollow ring arranged
at the base of the smoke-stack connected with

a source of steam under pressure and having

radial openings therein arranged at an a,nfrle
sothatsteam may be pro] eeted intothe smoke-
stack and form a cone, a vertically-movable
heat-deflector arranged on the nozzle of the
exhaust-pipeand prewded with an upper por-
tion adapted to move up and inclose the di-
vided ring the heat-deflector having radial
and 1011“’1131161111&1 openings, and means for
moving the heat-deflector,

described.
CHARLES A. COUCI.

Witnesses:
THOMAS If. SHERIDAN,
THOMAS B. MCGREGOR.
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