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1o all whom it may concern:

Be it known that I, THOMAS J. MARSHALL,
acitizen of the United States, residing at Rich-
mond, in the county of Henrico and State of
Virginia, have invented certain new and use-
ful Improvements in Spark-Arresters for Lo-
comotive-Boilers; and Idodeclare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable others
skilled in the art to which it appertains to

make and use the same.

My invention relates to spark-arresters for
locomotive-boilers; and its primary object
is to provide improved means for d AwWing
sparks and cinders from the smoke-box of a
boiler rearward to the fire-box thereof, where

‘they are consumed.

A further objeect of the invention is to com-
bine with the pipe or conduit through which
the sparks and ecinders are drawn improved
means for ejecting the sparks and cinders in

case the pipeor conduit becomes clogged, said

ejecting means acting as a supplemental de-
vice to the pipe or conduit and serving to dis-
charge the sparks and cinders at any desired
point along the railway.

The construction of my improvements will.

be fully described hereinafter and defined in
the appended c¢laims in connection with the
accompanying drawings, which form a part
of this specification, and in which—

Figure 1 is a side elevation, partly in sec-
tion, of a locomotive-boiler with my improve-
ments applied thereto.  Fig. 2 is a vertical
section, on an enlarged scale, of the coupling

device employed for securing the rear end of

the spark pipe or conduit and parts codperat-
ing therewith to the rear wall of the fire-box
of the boiler; and Fig. 3 is a horizontal lon-
gitudinal section, on an enlarged scale, of
mechanism forming a part of the supplemen-

tal ejecting means above referred to.

T'he reference-numeral 1 designates the
boiler, provided with the usual fire-box 2 and
smoke box or arch 3. Depending from the
under side of the smoke-box 3 and in open
communication therewith is a hopper 4, bev-
eled at its lower end and provided with a door
9, hinged at its upper end to the hopper to
open rearwardly.

]

end of which communicates with and is se-
cured to the rear wall of the hopper 4. |
. 0% designates a short pipe leading from the
front wall or side of the hopper to the under
side of the smoke-box near the front wall of
the latter, said pipe 6* being in alinement
with and constitutingan extension of the sue-
tion-pipe 6, whereby accumulations in the
smoke-pipe may be drawn through the hop-

per and into and through the pipe t for final

discharge in the fire-box. The pipe 6 ex-
tends rearward either above or below the
usual side running - board to the rear end

of the boiler, where it is turned up, as shown
at 7, and exteriorly screw -threaded, as at
3, for attachment to the depending internally-
threaded collar 9 of a T-coupling 10:
front end 11 of the coupling 10 is internally
threaded to receive the externally-threaded
rear end of a short flue 12, which extends
‘through a suitable opening in the rear wall
15 of the fire-box, the inner or forward end of
the flue 12 projecting into the fire-box a short,

The

distance beyond the rear wall 13 thereof.
Within the internally-threaded rear erid 14

of the T-coupling is fitted the externally-
‘threaded flange 15 of a nipple or jet-pipe 16,
sald flange being recessed to form an annu-

lar shoulder 17 and having its central open-

Ing internally threaded to receive the lower

threaded end 18 of a steam-pipe 19. This
pipe 19 extends upward and forward to conm-
municate with a globe-valve 20 on the upper
side of the boiler, through which dry steam is
admitted to the pipe, and thence through the
flue 12 into the fire-box.

21 designates a eylinder having its rear wall
22 provided with a flange 23, having bolt-holes
24 to facilitate the securing of the eylinderin
a horizontal position to a convenient portion
of the boiler. The frontend of the cylinder21
1s closed by a cap 25, having a threaded con-
nection with the cylinder, as shown in Fig. 3,
and formed with a central passage 26, sur-
rounded on the outer side of the end ecap
20 with an externally-threaded collar 27, to
which is secured a stuffing-box 28. A suit-
ably-packed piston 29 is arranged with the
cylinder secured to a piston-rod 30, extend-
ing through the end cap 25 and stuffing-box

6 designates a pipe or conduit, the front { 28 and having a link connection 31 with the
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cates the front end of a pipe 33.

i

hinged door 5 of the hopper. The end cap 25
of the cylinder is also formed with an inlet
32 for compressed air, with which communi-
The pipe
33 extends rearward to any suitable com-
pressed-air reservoir under control of the en-
gineer.
inder 21 and the piston 29 is interposed a coil-
spring 34, and the c¢ylinder is formed with a
sultable exhaust-port 35. |

Theoperation of the apparatusconstructed

as above described is as follows: By means

of the valve 20 a jet of dry steam is admitted
through the pipe 19, coupling 10, and flue 12
into the fire-box, thus causing a partial vacu-
um
to draw rearward through said pipe 6 and the
hopper 4 any sparks or cinders contained in
In case of clogging of the
pipe 6 or at other times when necessary to re-
lileve'the hopperof an accumulation of sparks
a blast of compressed airis directed through
the pipe 33 into the cylinder 21, foreing ‘rhe
piston rearward against the tenswn of the

spring 34 and operating the door 5 through

the medium of the piston-rod 30. The door
5 18 automatically closed as soon as the pis-
ton is relieved of air-pressure by the expan-
sive force of the spring. Thus it will be seen
that the pipe 6 and the means for producing
a suction therethrough and the air-operated
piston codperate to keep the hopper free from
accumulations, and either return the sparks
and cinders to the fire-box or deposit the lat-
ter upon the roadway, as preferred, thus in-
suring the effectiveness of the apparatus at
all times. - -

1 claim— |

1. Thecombination with alocomotive-boiler,
of a hopper secured to the under side of the

- smoke-box of the boiler, a suction-pipe com-
municating at its forward end with the hop-
per and at 1ts rear end with the fire-box, a
short pipe leading from the front wall of the
hopper and communicating with the smoke- |

45

Between the rear end wall of the cyl-

and a consequent suction in the pipe 6

€61.413

box near the front wall of the latter, a short
flueextending through the wall of the ﬁre box,
a three-way couplmﬂ* to which said suction-
pipe and flue are secured, a jet-pipe secured
to said conpling, a stemn-pipe secured at 1ts
lower end to said jet-pipe, and a valved con-
nection in the upper portion of said steam-
pipe leading to the upper portion of the boiler,
substantially as shown and described.

2. The combination with alocomotive-boiler,
of a suction-pipe connecting with the fire-box
and the rear wall of the hopper, a short pipe
connecting the front wall of the hopper and
the front portion of the smoke-box, means
for creating a rearward draft through said
suction-pipe, a cylinder secured to the boiler,
a piston-rod within thecylinder and connected
with the door of the hopper, a pipe for adinit-
ting motive fluid to the forward end of said
cylinder to move the piston, and a spring for
returning said piston to its normal position,
all substantially as described and for the pur-
pose set forth.

3. The combination with a locomotive-boiler,
of a hopper secured tothe smoke-box thereof,
of a suection-pipe communicating at 1ts tlon_h
end with the rear side of the hopper, a short
pipe leading from the front wall of the hop-
per and communicating with the smoke-box,
a flue extending thmuﬂ*h the rear wall of the
fire-box, a T-—coupling secured at one end to

the suction-pipe, a nipple or jet-pipe having
an externally-threaded flange for securing
said pipe to the coupling, and a valved steam-
pipe secured at its lower end to the threaded
opening of said nipple, and at its upper end

| with a valved connection leading to the up-

per portion of the boiler.
In testimony whereof I affix my signature
in presence of two witnesses.
THOMAS J. MARSHALL.
- Witnesses:
ALEXANDER S. WRIGHT,
JOHN S. WAKEFIELD.
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