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To all whom z# ALY COMCEFTL: -
Be it known that I, HHARRY BAILEY MAX-
WELL, of Stromshurg,
and St&i@ of Nebr aslmj have invented a new
and Improved Spark-Arrester, of which the

following is a full, clear, a,ndexactdegeuptmﬁ ,

My mventwﬁ rela,tes to improvements in
spark arresters such as are adapted for use on
locomotives and other engines of similar type.

The object of my uwemmn is to produce a
spark arrester which, instead of interfering
with the draft of the en oine as many %me
mm&ims do, will inerease the draft so that
the engine will make steam rapidly, which is
arran *?efl s0 as to absolutely preventanylive
Spar ks from being thrown from the stack of
the engine, whieh is provided with a conven-
ient carrier adapted to receive and carry the
sparks and deliver them at any desired point.

To these ends my invention consistsin cer-
tain features of construetion and combina-
tions of the same, as will be hewmaftel de-
seribed and elaimed. :

Reference is to be had fo the aecompﬂmymo
drawings forming a part of this specification,
in which similar f‘@'mes of reference indicate

- corresponding par Ls in all the views.
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Figure 1 is a central longitudinal ?ertmal
Seatmn of the spark m;estm embad}, ing my
invention, showing itin position in thesmoke
box of a mcometwe Iig.21s a vertical cross

section through ’i:’{le Smohe boxon the line2—

2 in Fig. 1; 1*:1&‘ is a seectional plan on the
iine 3————.; in Fw 1:; and Fig. 418 a broken
cross section on the line 4-—-—-—4: in Fig. 3, look-
ing toward the front end of the smoke box.
The boiler and smoke box has the usual
arch or shell 10, and the boiler flues 12 deliver

into the smoke b{}& through the flue sheet 11 | p
‘the draft when necessary.

in the usual way. The mnoke box 13 hasalso

the usual smoke stack 14 opening from the |

top. Secured to the flue sheet and to the ad-

jacent shell 10, isa forwardly extending flange

15 which emueles all the flues, and to this is
attached a forwardly extendmﬂ shell 16 which
is gradually reduced tOW&Id its front end
and this shell is preferably made up of three
pieces bolted together at the bottom, as shown
at 17, and tivo pieces at the top, as shown at18.

The shell 16 forms an exhaust chamber and

i 19 in Fiﬂ

in the countyof Polk |

of the nozzle.

: &nd this end terminates ina hovi-

zontal, fmwmdly extending nozzle 20 which

18 held in a central par Utmn or diaphragm 21
arranged transversely in the smoke box 13

| and extendmﬁ upward to the top of the ex-

haust nozzle, _thls diaphragm or partition be-

ing secured to the shell 10 by means of suit-
able flanges 22, and the rivets extending

through the flanges and shell, T'he extreme

front eﬁd of the nozzle 20 is again reduced,

as shown at 23, and within the reduced por-

tions 20 and 28 is a longitudinally movable

petticoat pipe 24 which has a flaring rear end
25 adapted to fit snugly in the nozzle 20 of

‘the exhaust chamber, while the body portion

of the petticoat pipe fits the reduced end 23

longitudinally, as shown at 26,and a SCrew
27 extends through the slot a,nd binds the
petticoat pipe to. the nozzle and, by means of

The petticoat pipe is slotted
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the screw and slot, the pettmoat pipe may be

1 adgusted back zmd forth and fastened so as
to give the necessary blast to ren*ulme the

75

dmft of the furnace.

The wall of the exhaust chamber 16 is held- |

in place by means of fastening bolts 28 which

are arranged at nearly eqmdlstﬂmt pomts--'

around it, these bolts having their front ends

secured to lugs 29 on the w&ll of the exhaust
chamberand thew rear ends formed into hoeks

80.

30 which engage keepers 31 secured to the

flange 15 amd i:o the shell 10, as Shown be%tm-
Beneath the exhaust chamber

FIUS 1and 2.
1S th@ usual steam box 3% which connects by

means of steam pipes 33, which encircle the

exhaust chamber, and a T-plpe 34 with the

‘boiler dome, this f},uanwement being substan-
tially of the usual kind and being fm the pur-

ose of using high pressure Ste&m to increase

90

Leading upward from the steam box 3‘? zmd. o

extendmn‘ through the bottom wall of the ex-
haust ch&mbel is an exhaust nozzle 35, which
at its upper end 1s bent forward, as Shown at

95

36, and this bent portion delivers straight into

the netticoat pipe 24. Thesteam boxrecelves

end of the exhaust chambelj so that a great

exhaust steam from the engine in the usual
| way and this bent nozzle enables the steam to
be sent forward directly through the reduced

100

ity fmm end 18 Sharply mduced a8 EhOWI}. at suetmn .:md draft is pmduced &nd {3011‘36- |
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quently the engine will make steam very easily |

and a comparatively small amount of fuel is
necessary.

The delivery end of the exhaust chamber
nozzle is housed in by a transverse partition
37 which extendshorizontally acrossthesmoke
box and is secured to the shell 10 at its oppo-
site edges, and depending parallel plates 38
which are secured to the plate 37 near oppo-
site edges, and which hang down into the
lower portion of the smoke box The nozzle
20 delivers directly upon a doubly curved de-
flector 39 which 18 arranged verticallyin front
of it, this deflector having a central vertical
edge 40 atthemiddle which is preferably held
in notches 41 at the forward end of the re-
duced portion 23 of the mnozzle 20, and the
edge of thedeflector extends acrossthe center
of the nozzle. The deflector is also provided
with outwardly curved wings 42 which are
bent forward and then backward, and these
wings recelve the smoke and sparks from the
nozzle 20 and throw them backward into the
smoke box. .

Beneath the deflector 39 is a carrier which
receives the sparks, and this carrier has a
rectangular upper portion 43 which extends
through the shell of the smoke box and has
flanges 44 at the top whick lie upon the shell
and are firmly riveted thereto. The lower
portion 45 of the carrier is of rectangular
cross section and extends downward and for-
ward, this portion of the carrier being re-
duced at its lower end and terminating in a
cylindrical portion 46 which is cut away on
the back side, as shown at 47. In the eylin-
drical portion of the carrier is a semi-cylin-
drical valve 48, having closed ends, and this
valve is carried by a shaft or stem 49 which
is Journaled in opposite sides of the carrier,
and theshaftterminatesatoneendin a crank
50 to which a rod 51 is attached, and this rod
may be extended back to the engine cab or to

levers operated in thecab, and the valve may

be controlled from this point.

The operation of the spark arrester is as
follows: The steam, either direct or exhaust,
18 delivered into the exhaust chamber through
the nozzle 35 and the bent end 30 of the noz-
zle causes a strong current to be thrown for-
ward through the nozzle of the exhaust cham-
ber, and this coupled with the shape of the
exhaust chamber, creates a strong draft and
all the products of combustion are carried
forward ana delivered upon the deflector 39,
the wings 42 of whichreverse the current and
throwit back intothe smoke box. The sparks
and cinders strike against the diaphragm 21
and are prevented from rising by the top
plate 37 and stde plates 38 and drop finally

491,36%

into the carrier beneath, from which they
may be dumped when necessary, while the
more volatile products rise in the front por-
tion of the smoke box and between the back
edge of the partition 37 and diaphragm 21
and pass upward and outward through the
stack 14.

The construction of the exhaust chamber
and the arrangement of the nozzle 35 enables
a strong draft to be easily produced, so that
1t 18 not necessary to use an exhaust nozzle
with as greatly reduced an end as those usu-
ally employed, and consequently there is no
back pressure on the engine pistons and the
engine works very easily, while from the fore-
going description it will beseen that no sparks

can possibly escape.

Having thus deseribed my invention, I
claim as new, and desire to secure by Letters
Patent,—

1. The combination with an engine having
the usual flues and smoke box, of a reducing
exhaust chamber arranged in the smoke box
and having its walls fastened totheflue sheet
around the flues, a reducing nozzle produced
on the front end of the exhaust chamber, a
housing to cover the top and sides of the out-
let of the chamber, a vertical diaphragm ex-
tending downward in the smoke box from the
rear portion of the housing, a curved deflector
arranged in front of the chamber nozzle and
adapted to throw back the product emitted
by the nozzle, and an exhaust nozzle extend-
ing through the wall of the chamber and de-
livering into the nozzle of the chamber, sub-
stantmlly as described.

2. In aspark arrester, the combmatwn with
the exhaust chamber ha.vmn‘ a reducing noz-
zle, and an exhaustnozzle held to deliver into
the nozzle of the chamber, of a longitudinally
adjustable petticoat pipe held in the cham-
ber nozzle, substantially as described.

3. Inaspark arrester,the combination with
the reducing exhaust chamber arranged to
receive the products of combustion from the
engine flues, of a housing arranged to cover
the top and sides of the outlet of the cham-
ber, a vertical diaphragm embracing the out-
let of the chamber and extending across the
smoke box of the engine, and a deflector ar-
ranged opposite the outlet of the chamber,
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the deflector having a central edge extending

across theoutlet, and oppositely curved wings
adapted to throw the products of combustion

- back beneath the housing, substantially as

desecribed.
HARRY BAILEY MAKWELL
Witnesses:
CHAS. C. ELROE,
BENJAMIN F. ECKLES.
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