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Specification fo'rmin g part of Letters Patent No. 127,988, dated June 18, 1872.

To all whom it may concern: o

Be 1t known that I, JAMES RADLEY, of the
city of Brooklyn, countyjof Kings, and State

- of New York, have invented a new and use-

ful Improvement in Locomotive Spark -Ar-
resters ; -and I do hereby declare that the fol-
lowing is a full and exact description thereof,
reference being had tothe accompanying draw-
ing and to the letters marked thereon, by
which the several parts are indicated.
Heretofore the spark-arresters of locomo-
tive-engines have been so constructed that to

make renewals or repairs of any of their parts

required that the engine should be laid up or
kept out of use till such renewals or repairs
would be completed. Such' spark-arresting
apparatus was also, for the most part, so de-
fective in principle that pieces of burning fuel
were frequently ejected from the stack, to the
great danger not only of the cars immediately

attached to the engine, but to the property
also adjacent to the railroad; and it is well |

known that fires involving great destruection

of property have originated from this cause. |

Such arresters were usually so arranged and
constructed as to collect and retain the sparks
in a chamber provided for that purpose; but
1t 18 found in practice that upon such chamber
becoming filled with the sparks the apparatus
would cease to act efficiently, and the ignited
sparks would then be driven out of the stack
with great force.

The object of my invention is to obviate
the above-referred-to difficulties, first, by such
a construction of the apparatus as will per-
mit of its being readily and quickly taken
apart or put together, thus rendering it un-
necessary to lay up the engine, or even to let

down the steam for the purposes of renewal
or repair; and, secondly, by such arrange-

ment and construction of the parts of the ap-
paratus and their conjoint operation as will

effectually prevent the emission of such sparks

as would be capable of carrying fire from the
smoke-stack,

To enable others skilled in the art to make
and use my invention, I will proceed to de-
scribe its construction and mode of operation.

I place at a proper height upon a smoke-
pipe or chimney, A, of the ordinary cylindrie-
al form the flanged casting B B, and secure

| it to the chimney by bolts or rivets passing

through. the casting -and the sheet-iron of the
chimney, as shown at C C. The central part
D of the casting forms a continuation of the
chimney A, and has the same internal diam-
eter, and 1s made to sit or rest upon the top
edge of the chimney A, so as to relieve the
rivets or bolts of the incumbent weight of the
apparatus. Around the central portion D of
this casting, and about four inches below its
upper edge, 1s a horizontal projection or floor,

B, about three inches in width. On the outer

edge of this floor there is a bevel-flange, F' F,
turned upward and outward to carry the top
chamber G G, and to which it is secured by
rivets or small bolts. The upper edge of the
outer casing of the chamber G- G is turned up
into a vertical flange, to which the cylindrical
belt H H or top part of the smoke-stack is se-
cured, which embraces and protects the wire-
gauze covering L Li of the smoke-stack.

This completes the whole outer casing of
the apparatus, and it may be attached per-
manently by rivets to the top of the chimney
A, as 1t 1s not liable to injury or wear from -
usé; but if screw-bolts be used instead of
rivets to secure the flange casting B B to the
chimney, the whole apparatus may be disen-

-gaged from the chimney by simply removing

such screw-bolts.
The conical part G G of the top chamber is

‘| lined with sheet-iron to protect it from the

abrading action of the sparks from the high
velocity at which they are moved, and is se-
cured in place by the bottom flange of the
top covering of the stack resting upon it, as
shown. Around the top piece D of the chim-
ney 1 place the conical piece K of sheet-iron,
and having three or four longitudinal openings
cut through it, as shown at M M, about three
inches wide, and having a piece of sheet-iron
riveted to the upper edge of each, and flaring
outward at bottom, so as to make an opening
of about an inch and a half wide, like an in- -
verted pocket. This conical piece has the
same diameter at top as the chimney A, but
is sufficiently large at bottom to make an

| opening or space an inch wide around the

base of the cast-iron part D of the chimney,
which 1t embraces; and the lower edge is one
inch from the horizontal floor E of the casting
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- small to carry fire from the stack.
is secured to the rim and to the central disk
The deflecting-cone P has secured to

~at top.
- it, as shown, a central bolt, V, having a screw

B B, so as to meke an openmg all around 1it.

| .II'Around the conical piece K I place three or
four standards, N N, of three-quarter inch

round iron, and at equa,l distances apart, and
so as to be between the pocket-shaped open-

ings M M in the conical piece K. The lower
~ ends of these rods or standards pass through
the horizontal part E of the casting B B, and

are secured to it by nuts above and belew, as
shown. The upper nuts serve also to support
the conical piece K by taking under 1ts lower
edge. These standards are made to take or

conform to the taper or slope of the conical

piece K, and by that means secure it to its

proper position centrally over the chimney A.

On the upper .ends of the standards N N 1s

mounted the cast-iron deflecting -cone I,

through which they pass, and it is secured i in

~ place by nuts above and below the casting,

as shown. The whole upper portion of the
top chamber G G is covered and inclosed by
a bonnet, i 1, having a sheet-iron rim, R R,

“about six mehes wide, and made with e bev-

eled edge at bottom te rest upon the sheet-
iron 11111110 of the chamber G G. Mo this rim
are rusteehed six ribs, S S, of flat bar-iron, se-
cured at the center to a circular plate Or
disk of No. 10 iron, eight inches in diameter.
Over these ribs is spread wire-gauze for the

- purpose of preventing the escape of the sparks

till they are so reduced in size as to be too

cut upon its upper end, and passmg through
the central plate or dlsk T of the bonnet, zmd

having also a nut or collar for the support of

~the sald center plate and bonnet, and a nut,
W, on top of the center plate, by which the |

bonnet L. Li and lining of the top chamber G
G- are secured in their respective places. The

nut W is furnished with a bail, X, jointed to.

its opposite sides, by means of which bail the
whole apparatus or stack may be removed

from or placed upon the engine; or, by re-

moving the nuts from the bottom ends of the
stfmda,lds N N, the deflecting-cone P, conical
piece K, and bonnet L L may be 11fted clear
off the ehlmney A, thus leavm g the sheet-iron

- lining of the top ehamber, so that it can be
- lifted out or renewed.

In this manner any of the parts of the ap-
paratus may be removed or replaced with
new pieces, when duplicates are in readiness,
in a few minutes, without cutting a single

rivet or stay- belt and without necessarily
~ causing a delay in the use of the locomotive.

I shell now explain the operation of the

~ apparatus as & spark-arrester.

The draught being established in the chim-
ney by the action of the exhaust steam
through the blast-pipes in the usual manner,

as indicated by the arrows in the drawing at |

This gauze |
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the smoke - arch and in the chimmney, the
sparks which are carried up by the draught-
are first impinged against the deflecting-cone
P, and from its surface downward agmnst the
inclined sides of the top chamber G G, and
then down to the bottom I of the said cham-
ber, from which posﬂ;mn they are drawn back
into the conical piece K on top of the chim-
ney, through the space around its bottom
edge and the pocket-shaped openings M M
in its sides, as indicated by the arrows. The
sparks, bemg thus rotated in the apparatus,
and so frequently impinged against the de-

flecting-surfaces, become so reduced, crushed,

or pulverized that they finally pass off from

the apparatus in the form of dust with the

gaseons products.of combustion and the ex-

‘haust steam through the meshes of the wire- .
‘gauze of the Dbonnet, and thus effeetually _

prevent the. acetlxnulat1en of sparks in the
upper chamber, or the carrying of fire from
the stack. |

In experimenting with an apparatus con-
structed as herein described, it was found to
work well, and to present so little obstruc-
fion to the draught that the engine was en-
abled to make an abundant supply of steam
with a greatiy-enlarged area of the exhaust-
orifices, and a consequent reduction in the

back pressure on the pistons of the steam-

cylinders.

Having now described my invention, and
the manner of construeting and arranging the
same so as to produce a useful eftect, to
which exact details of construction, however,
I do not limit myself, as the same may be
varied In some resPeets without thereby
chfmgm o the principle or character of the de-

| vice, what I claim therein as new, and desire

to secure by Letters Patent of 'the Umted

States, 18—
1. The flanged castmg B B, forming the

vent or mouth of the chlmney and support for

the top chamber, constructed and arranged

substantially as described.

2. I claim the combination of the deﬂeetmg
cone P with the top casting B B of the chim-
ney, in the manner and tor the purpose set
forth.

3. I claim the middle openings M in the
conical piece K of the chimney, constructed
in the manner and for the purpose déscribed.

4. I claim the sheet-iron lining of the top
chamber, when constructed and secured in
the manner and for the purpose substantially

a8 described.

5. I claim the central nut of the bolt VY and
the Dail or eye attached to it on top of the
bonnet of the stack, by which the top por tion
of the apparatus is ’secured in place, and by
which, also, the top portion of the sppamtus
Or the Whole stack may be removed or re-

placed, substantially as descmbed

6. I claim the method of confining and se-
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curing the conical piece K of the chimney to
1ts place by means of the standards N N, sub-
stantially as described. o '
7. I claim the combination and arran oe-
ment of the openings and deflecting-surfaces

of the apparatus whereby the sparks are ro- |

tated and impinged against the deflecting-
surfaces, as indicated by the arrows in the

| drawing, till they are so crushed and pulver-

1zed as to pass off' readily with the gases and
exhaust steam through the wire-gauze cover-
ing of the stack, substantially as described.
JAS. RADLEY.
Witnesses: - -
CHARLES G. MASON,
WILLIAM FAIRLEE.
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