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(No model.)

To all whom it may concern:
Be it known that I, GORDON MCDOWELL, a
citizen of the United States, residing at Evans—

‘ton, Cook county, Illinois, have invented a

new and useful Improvement in Smoke-Con-
snmers and Fuel-Savers, of which the follow-
ing is a specification.

The object of my invention is to provide a
simple and effective meansfor promoting per-
fect combustion of the fuel, thereby prevent-

ing the formation of smoke and diminishing

the amount of fuel used; and, stating it gen-
erally, my invention consists in certain de-
vices and apparatus for feeding air into the
fire above the grate and steam or steam and
air below the grate, together with suitable
mechanism for controlling the operation of
these devices, and arches in the fire-box so
situated as to give full effect to the air and
steam feeding appara,tus More particularly
my 1nvent10n consists in the features and de-
tails of construction hereinafter described
and claimed.

I shall herein illustrate and describe my
improvements when applied to a locomotive;
but inasmuch as they can be used advanta-
geously and efficiently in connection with a
marine or stationary boiler, and since I con-
template so using them, T do not intend to
limit myself to their use in connection witha
locomotivesolely, but shall elaim them, broad-
1y, so as to cover my improvements to what-
ever form of boiler they may be applied.

In the drawings, Figure 1 isa vertical cen-
tral seetion through the cab and fire-box of a
locomotive equipped with my improvements,
the air-pump and connections, the engine-
drivers, and furnace-door being shown in dot-
ted lines. Figs. 2 and 3 are horizontal sec-
tions taken on the line 2 2 and 3 3 of Fig. 1,
respectively, looking in the direction of the
arrows; Fig. 4, a houzontal section of one of
the air or %team injectors on an enlarged
scale; Fig. 5, arearelevation of the boiler and
cab, showing the furnace-door and the mech-
anism connected therewith for operating the
air-injectors, &e.; and Fig. 6, a sectional view,
on an enlarged scale, of a portion of Fig. 5
taken on the line 6 of said figure, locking in
the direction of tlie arrow.

A is the fire-box of the locomotive; A’, the
ash-pit; a, the furnace-door; a’, the hinge-pin

thereof; B, the locomotive-boiler; C, the cab;
(’, the cab-floor; D D’,arches in the fire-box;
E, the steam-chamber of an air-pump; ¢, the
pipe for supplying steam thereto; ¢’, the ex-
haust—plpe, F, the air-chamber of sueh pump;
f, the pipe for supplying air to such chamber;

f',a pipe leading from such chamber for con-
duetmv the air to the storage-reservoir ¥/; '/,
a eheck—valve insuch plpe G, a pipe oonnect—
ing with the exhaust-pipe ¢’ and provided
with branches G’; g, openings in the side of
the ash-pit; g’,injectors in the pipes G’; H,a
pipe leading from the reservoir K/ and con-
necting with branch pipes H’ H’; % h, open-
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ings in the sides of the fire-box A; 7/, inject- °

ors in the pipes H’ I’; I, a gate-valve in the
pipe II,and I’ alever by means of which such

valve is opened and closed; J, a eylinder at-
taehed to the outside of the fire-box; J’, a pis-
ton; 7', apiston-rod; K,acoiled SpunO‘around
the piston-rod; %, a cap attached to the end
of such piston—rod; K’, a pipe for supplying
water or steam to the ¢ylinder provided with
a check-valve k’; %'’, a petcock attached to
the eylinder; L 1L’ L, pins on the piston-rod
45 M, a bent lever attached to hinge-pin o’y
N, a slide or damper; n n, ways orguides for
the same, and O a forked lever fulerumed at
o and fastened to the slide N,

The various partis of my inverntion are con-
structed as follows:

The locomotive boiler, fire-box, cab, &c., to

 which my improvements are to be applied,

are made, except as hereinafter. pointed out,
in the ordinary and well-known manner and
require no further description.

An air-pump E F, of any of the well-known
forms, may be attached to the frame of the
locomotive, preferably between the drivers on
the side opposite to that on which the pump
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for supplying air to operate the brakes-is -

placed. This pump is shown in dotted lines
in Fig. 1. Tts steam-chamber E connects with
the boiler or steam-dome by means of a suit-
able pipe e,and its air-chamber F is provided
with a suitable pipe f, through which to ob-
tain the necessaryair. The exhaustfrom the
steam-chamber is taken off through a pipe ¢’,
which preferably passesdownward at the side
of the fire-box, then backward to the end there-
of, where it conneets with a-pipe G, running

prefexably, horizontally along the back of the
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boiler at a point opposite the ash-pit.. This
pipe G is provided with branches G’, which
run forward along each of the sides of the ash-
pan to the forward end thereof, where they
are provided with caps or plugs or closed in
any other suitable manner.

Holes ¢ are drilled through the walls of the
fire-box some two or three inches in diame-
ter and suitable thimbles fastened therein.
There may be any desired number of these
holes or openings; but I consider that four
along each side of the ash-pit, preferably ar-
ranged opposite each vther, a preferable num-
ber. Inthe branch pipes G/, I provide inject-
ors g’, one of them being placed opposite to
each of the openings g, the nozzle of the in-

jector being placed a short distance, prefer- .

ably from one-eighth to one-half of an inch,
from theopenings. Thearrangementof these
pipes, injectors, &e., is more fully shown in
Fig. 3, and the construction of one of the in-
jectors isshown on an enlarged scale in Fig. 4.

The air from the air-pumyp passes through
a pipe f” into a reservoir F, placed, prefer-
ably, beneath the floor of the cab, as shown in
Fig. 1. From this reservoir the air is drawn,
as desired, by means of a pipe H. This pipe
connécts with two branch pipes H’ H’, run-
ning along the rear end and sides of the fire-
box at a litlle distance above the grate-bars.
Holes h are drilled; as above described,
through the walls of the fire-box and provided
with suitable thimbles, and injectors are
placed in the pipes H’ opposite to these holes,
asabove described, with reference to the pipes
G’. There may be any number desired of
theseinjectors /2’ and openings &, but I prefer
to use five, placed, substantially, at equal dis-
tances apart along the back of the fire-box,
and two at each side near the forward end of

such box, the injectors at the sides being:

preferably arranged irregularly or breaking
joints, as shown more particularly in Fig. 2,
where this arrangement of pipes, injectors,
&ec., is illustrated. Theair-injectors o', made,

substantially, as shown in Fig. 4, are placed

with their nozzles a short distance away from
the entrance into the openings 5, say from
one-eighth to one-half inch,though any other
space may be left that will accomplish the
purposes of my invention; or, if desired, the

~injectors may beinserted into the openings h.
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The same is true with reference to the inject-
ors and openings g” and g. ’

The cylinder J, which, together with its
parts, is more particularly shown in Fig. 6, is
made of any suitable material and size, pref-
erably about four inches in length and three

inches in diameter, and may be attached in |

any suitable manner to the outside of the
fire-box below the floor of the cab, as shown
in Fig.5, or in any other place that will allow
it to operate, as hereinafter set forth. It is
provided with a piston J” and a piston-rod 5’
This rod passes out atl both ends of the cyl-
inder, which is provided with two stuffing-
boxes j. Around the left-hand end, Fig. 6, of

469,264

this rod is placed a coiled spring K, prefer-
ably about four inches in diameter, one end
of which abuts against the énd of the cylin-
der J, the other end being confined by means
of a cap k, bolted to the end of the piston-
rod. In thedrawingsthe piston is shown at
the right-hand end of the cylinder and the
spring is compressed. While the form of
spring here shown operates efficiently, any
other means for drawing back the piston and
rod when released may be employed in its
place. :

The cylinder is provided with a pipe K/,
having a check-valve for the admission of
water or steam and a petcock &'/, by means
whereof the escape of the water or steam is
regulated.

The hinge-pin a’ of the furnace-door ex-
tends down through the eab-floor and is pro-
vided at or pnear its lower end with a lever,
preferably made in the form shown in Fig. 6,
which engages with a pin I/, attached to the
upper side of the piston-rod 4.

The pipe II, which leads air from the res-
ervoir to the injectors %/, is preferably pro-
vided with a gate-valve I, which is opened
and closed by means of a leverI’. Two pins
L extend, preferably, downward from the un-
der side of the piston-rod j/ and engage with
the end of the lever I’, as shown in Figs. 5
and 6. ,

To close the openings /, formed in the rear
end of the fire-box, a slide N is provided,
moving the guides n and provided with open-
ings which coincide with the openings . To
this slide is attached a lever O, which is ful-
crumed at o to the outside of the fire-box,
and which extends upward and engages with
the pin L’/ on the piston-rod 4.
5,and 6.) .

The arch D’ is made of fire-brick or other
suitable material and extends across the rear
end of the fire-box just above the door, and
inclines upward and forward, as shown in
Fig. 1. - It is supported, preferably, by means
of lugs d’. The arch D, made also of fire-
brick, orother suitable material, is supported,
preferably, in the position shown in Fig. 1.
It is made, preferably, in three parts and is
provided with openings d, through which the
air can pass. These openings may beof any

size and shape desired, but are made, prefer-

ably, as shown, and extend nearly the whole
distance across the fire-box.

The operation of the device is as follows:
I desire to call partieular attention to the fact
that no extra work whatsoever is thrown upon
the fireman or engineer. When the door is
opened tofeed fuelinto the furnace, the hinge-
pin ¢’, which is squared into the door-lugs or
otherwise rigidly attached thereto, is rotated,
and the lever M, turning with the hinge-pin,
acts by means of its engagement with the pin
1/ to move the piston and rod to the right, as
shown in Fig. 6, compressing the spring K and
drawing in water or steam through the pipe
K’, which is connected with any suitable
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source. At the same time the-slide is moved
to the left by means of the lever I, engaging
with the pin L, thus opening the holes 4’ in
the rear of the fire-box, and the valve I is
opened through the engagement of the lever
I” and the pins L, thus admitting air to the
injectors /'. Steam is meanwhile continu-
ously injected into the ash-pit from the air-
pump through the pipese’, &, and G’. When
the door is closed, the pin L’is released from
the lever M, and the resiliency of the spring
K tends to move the piston toward the left,
thereby foreing the water out of the cylinder.
The speed with which it accomplishes this is
regulated by means of the petcock %', from
which the water escapes. As the piston and
rod move toward the left, the valve [ is closed
and the slide N moved to cover the holes &
by the reverse of the operations above de-
scribed. As the steam enters the ash-pit
through the openings g, it draws air in with
it, and the mingled air and steam, striking
against the grate-bars and bed of "incandes-
cent fuel, the steam abstracts heat therefrom
and is decomposed into a fuel or water-gas,
which is burned immediately above the fuel,
thus heating the fire-box and arches D D’ to
a very intense degree. . Now as fresh fuel is
fed into the fire it has a tendency to deaden
or_chill it, thus creating smoke; but just be-
fore the fuel isfed in, compressed air is forced
throogh the injectors 2’ above the grate into
the firé-box, drawing in with it additional air
through theopenings h. The temperature to
which the fire-box and arches have been raised
by means of the combustion of water-gas, as
above described, is sohigh that the introduc-
tion of fresh fuel and air cannot sufficiently

-reduce the temperature or deaden the fire to

produee smoke, and the air being injected, as
above described, at a point but a short dis-
tance above the grate mingles with the gases
distilled from the coal. The mingled gases
are carried by the foree of the jets across the
fire-box, and striking against the intensely-
heated arch D are ignited, thus promoting
perfect combustion. The products of com-
bustion pass in part through the openings d,
and in part are driven back around the rear
end of the arch D, and striking against the
arch D’ pass out through the flues.

It will thus be seen that thesteam injected
below the grate transfers heat from the grate-
bars to the arch D and heats it to such a de-
gree that when the gases distilled from the
coal are brought into contact with it they are
instantly ignited, perfect combustion is pro-
moted, and formation of smoke prevented.

When applied to a stationary or marine
boiler, the construction and operation of the
various parts of my device are substantially
the same, although some of them—as, for in-
stance, the air-pump and reservoir—may be
differently located.

The automatic device has, of course, the

advantage that no extra work is thrown upon
the fireman or engineer, the operation of the
devices being insured by the opening of the
door solely, which has to- be done whenever
fuel is fed into the furnace. I do not, how-
ever, intend to limit myself to these auto-
matic devices solely, since they may be used
or not, as found necessary or advisable.

I claim—

1. In a smoke-consumer, the combination
of a jet of compressed air for injecting air
above the grate, a jet of steam for injecting
air below the grate, and an arch situated in
the rear of the fire-box and inclined at an an-
gle to the grate-bars for igniting the gases,
substantially as described.

2. In a smoke-consumer, the combination
of a pipe provided with jets for forcing steam
into the ash-pit, a pipe provided with jets for
foreing air into the fuel above the grate, and
an arch D, placed above and at an angle to
the grate-bars, substantially as described.

3. In a smoke-consumer, the combination
of pipes provided with jets or injectors for
forcing steam into the ash-pit and air into
the fire-box above the grate, an arch D, hav-
ing openings d, and an arch D’, placed above
the fuel-door, substantially as deseribed.

4. In a smoke-consumer, the combination
of a pipe provided with compressed-air in-
jeetors for forcing air into the fire-box above
the grate and means whereby the admission
of air tosuch pipe is automatically controlled,
substantially as described.

5. In a smoke-consumer, the combination
of the fuel-door, a hinge-pin «’, lever M, fast-
ened to such pin, eylinder J, piston J, rod 7,
engaging with lever M, spring K, pipe H,
valve I, and lever I’, engaging with rod j’,
whereby the opening of the fuel-door opens
the valve and the spring closes the same after
the door is closed, substantially as described.

6. In a smoke-consuimner, the combination
of an air-pipe H, provided with injectors 7/,
openings L in the fire-box, a slide N, means
whereby the opening of the fuel-door admits
air to such pipe and moves the slide to uncover
the openings L, and means whereby the air-
supply isgradually cut off and the slide moved
to cover the openings after the fuel-door is
closed, substantially as deseribed.

7. In a smoke-consumer, the combination
of an air-pump, pipe G, connected with the
exhaust-port thereof and provided with in-
jectors ¢, reservoir F’, connected with the
air-pump, pipe H, leading from such reser-
voir and provided with injectors A’, and
means whereby air is automatically admitted
to and shut off from such pipe, substantially
as deseribed.

GORDON McDOWELL.

Witnesses:
MavncoLmM MCDOWELL,
GEORGE S. PAYSON.
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