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- To all whbm it may concern:

Be it known that I, Isaac N. KaLBavam, of
- Elkins, in the county of Randolph and Stete,
of Weet Virginia, have invented a certain new

and useful Improvement 1n Spark-Arrestere

“of which 1mprorement the followme' 1S 4 specl-
fication.

My present invention relatee to c;pe,rk ar-

resters of the class adapted to use in ‘‘self-

cleaning ”’ front ends of loeomotwe BHO‘IHBS

an instance of which is exemplified in Let-,

ters Patent of the United States No. 746,522,

granted and 1ssued to me under date of Deeem-

| 'ber 8, 19083.
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The object of my invention is to promde a

spark-arresting appliance of the above class
in the operation of which the discharge of
sparks and cinders of such character as would
be capable of setting fires will be prevented

wrthont impairment to the draft or free steam-

ing capacity of the boiler and which may be
constructed applied, and maintained at slight

cost and w1thout necessitating changes in the

smolke-box orin theordinary dlSpOSlthIl of the
steam and exhaust pipes therein.
The improvement claimed is hereinafter

fully set forth. _
- In the accompanying drawings, Figure 1 1S

a vertical transverse section throuo'h the

smoke-box of a locomotive-boiler, 111netret1n0'_f

an application of my invention; FIO‘ 2,aver-
tical longitudinal central section throncrh the
same; Flcr 3. ahorlzontal section throncrh the
spark - arrestlncr casing and the dmphregrn-
plate, and Fme 4 and 5 similar sections illus-

trating rnodlﬁcetlons in strnctnrel detail.
- Myinventionis herein, asin Letters Patent
No. 746,522 aforesaid, exempllﬁed as applied

In connection with a locemotlre boiler of the

present standard type, in which the waist or

shell 1 of the boileris, as usual, closed at its
forward end by a flue- heed 9 and i 1s provided
with aplurality of fire-tubes3, through which
the products of combustion pass from the fire-
box into the smoke-box 4, which is connected
to the forward end of the boller-shell.
smoke-box is supported on cylinder-saddles s

“and i8 closed at its forward end by a front 6,

provided with a door 7 and an open stack 8,

50 which may be either of the straight or taper-

The

T type, is connected to its top for the escape of
the products of combustion to the atmosphere.

The main steam-pipe or dry pipe 9 passes
through the flue- head 2 and is connected,
throncrh a T-head 10, with steam - pipes 11,

whlch extend along the sides of the smoke- box |
to lower end connections with steam-supply
The usual
exhaust-passages are formed in the saddles

passages in the (,thder-saddles

and lead into an exhaust-pot 12, which iscom-
paratively low or short and secured centrally
theretoand terminates atits top in an exhaust-

‘nozzle or discharge-passage 18 for the exhaust-
| steam, which may be either integral with or
| Sepa,rete from the body of the exhenet—pot
blower-pipe 16 leads into the exhaust-pot at

or near the level of the exhaust-nozzle.

In the practice of my invention I provide a
stack extension-pipe 15, which is connected to
the lower end of the stack 8 and forms a pro-
longation thereof which extends downwardly
into the smoke-box 4 to or somewhat below
the axial line thereof. The extension-pipe 15
may be either cylindrical or outwardly-ta-

ered toward its lower end, so.as to provide
L choke?” or minimum transverse section at

_ eny desired level in the discretion of the con-
structor.

A spark-arresting casing 14, which
for convenience of construction is prefemblv
of rectangular-horizontal section, as shown in
Figs. 3 and 5, and in the form of a frustum of
an 1nverted pvrannd extends from a plane
slightly below the top of the exhenet—nozzle
13, which it surrounds at its bottom, to a plane

-ebeve the lower end of the stack extension-

pipe 15, which it surrounds at its top. The
front e,nd sides of the casing 14, as well as its
nottom 14* are formed of perfora,ted plates,
the openings in which are snficrently small
to prevent the passage of sparks and cinders

‘which would be lere'e enough to involve lia-

bility to set out fires after bernfr discharged

from the stack. . The back of the casing 14 is

formed of a solid or imperforate plate in Torder
that the products of combustion shall be com-
pelled to pass in advance of it and toward the
forward portion of the smoke-box on their
way to the stack. In the Instance shown the
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space between the top of the casing and the -

stack extenslon-pipe 15 is elosed bv a cap or
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cover plate 14°, which, while not absolutely
essential, 1s of advantage as a further safe-
ouard against liability to set out fires, as it
prevents the possibility of any large particles
of 1gnited fuel from obtaining access to the
stack through what would otherwme be an
open top of the casing.

The casing 14 may be supported and held
In position in any suitable and preferred man-
ner—as, for example, by bolts 14° passing
through 1ts bottom plate, said bolts being se-
cured to lugs on the exhaust-pot or exhaust—
nozzle and on the stack extension-pipe, re-
spectively, or 1ts bottom plate may be fitted
to rest on a shoulder on the exhaust-pot and
1ts top plate secured to the stack extension-
pipe.

A diaphragm plate or deflector 17, having a
lower perforated section 18, is secured at its
top to the flue-head 2 above the upper rows of
tubes and projects downwardly and forwardly
to a plane slightly above the bottom of the

casing 14. The diaphragm-plate serves to

equalize the draftthrough the upperand lower
rows of tubes and to downwa,rdly deflect the
products of combustion, so that in their subse-
quent upward traverse in the smoke-box the
entire and large agoregate area of separating-
surface in the perforated bottom, front, and
sides of the spark-arresting casing 14 is pre-
sented to them and provides a plurality of
small openings for their discharge to and out
of the stack.

As shown in Figs. 1, 2, and 3, the spark-
arresting casing 14 1s a structure which is
complete 1n itself, composed of a set of plates
connected by bo]ts so as to be readily assem-
bled and taken apart and capable of being
easily and quickly fixed in operative posmon
and removed therefrom as may from time to
time be required. It will, however, be obvi-
ous that, if desired, the independent imper-
forate back plate of the casing may be dis-
pensed with and the side sheets thereof be ex-
tended rearwardly and connected to the dia-
phragm-plate, which tl

nen constitutes the rear
imperforate wall of the casing, as shown in
Kig. 5. In such case the lower section 18 of
the diaphragm - plate 1s made Imperforate
throughout the portion of it which is included
between the side plates of the casing. It will
also be seen that it is not essential that the
spark-arresting casing should be of rectangu-
lar horizontal section, as its forward portion
may, 1f preferred, be formed by two inclined
and abutting perforated plates or be curved
1n section, as shown in Kig. 4.

In the operation of the appliance the prod-
ucts of combustion which pass through the
upper rows of tubes are checked and down-
wardly deflected by the diaphragm - plate,
Whlle those passing through the lower rows,
in which the draft is less strong, are not corre-

- spondingly impeded. and a substajntla!l equali-
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zation of draft is thus attained. After leav-
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ing the diaphragm - plate the course of the
ploducts of combustion is changed to a ver-
tical direction, and they strike the sparlk-ar-
resting casing at such an angle that the pas-
SAQe of solid matter thr ough the perforations
of the casing 1s effectively resisted, while the
gases and comparatively light particles of
solid matter pass freely through the perfora-
tions. Thelarger particles are broken up in
their traverse throu0*h the smoke-box and by
their impact against “the spark-arresting cas-
ing and finally escape in such small portions
as not to be a source of danger from fire.

As will be obvious to those familiar with
locomotive-engine construction and practice,
my 1Improvement is applicable at compara-
tively slight cost and without involving the
use of members which are complicated or ha-
ble to breakage or derangement in operation
in locomotive-boilers of the standard con-
struetion, and 1t may be applied without in-
terference with or change in the smole-box
appliances which are now employed. A spe-
cial feature of advantage is afforded in the
capability of utilizing a low-exhaust nozzle by
the combination therewith of a spark-arrest-
ing medium and draft-regulating appliance
which have been shown in practice to be so
applied that free steaming ot the hoiler is at-
tained and the discharge of large sparks and
cinders satisfactorily prevented. A further
advantage is presented by the adaptability of
the improvement to use without an extended
smoke-box and the consequent avoidance of
the objectionable and 1njurious results of the
latter 1n its increase of smolke-box volume,
cost, and weilght on truck.

I claim asmy invention and desire to secure
by Letters Patent—

1. The combination, with a locomotive-
boiler, of a stack extension-pipe extending
downwardly into the smoke-box, an upwardly
and outwardly tapering perforated spark-ar-
resting casing extending from the exhaust-
pot to a plane above the bottom of the stack
extension-pipe and surrounding and spaced
outwardly from said pipeat its upper end, and
a diaphragm - plate extending downwardly
and forwardly between the flue-head and the
casing.

2. The ‘combination, with a locomotive-
boiler, of a stack extension- pipe extending
downwardly into the smoke-box, a spark-ar-
resting casing extending from the exhaust-
pot to a plane above the bottom of the stack
extension-pipe, and surrounding and spaced
outwardly from said pipe at its upper end,
sald casing bhaving an imperforate rear ’NH
and per forated SIde, front, and bottom walls,
and a diaphragm-plate extending downwardly
and forwardly between the flue-head and the
casing.

3. The combination,

with a locomotive-

boller, of a stack extension-pipe extending
downwardly into the smoke-box, a spark-ar-
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resting casing extendmo" from the exhaust-

pot to a plane above the bottom of the stack

extension-pipe, and surrounding and spaced

N outwardly from said pipe at its upper end,

LO

said casing having an imperforate rear wall

and perfomted 81de front, and bottom walls,
a cap or cover plate closmo* the space between

the top of the casing and the stack extension-
pipe, and a dmphraﬂ*m plate extending down-

wardly and forwardly between the ﬂue head_

~and the casing.

4,  The combmatlon with a locomotive-

boiler, of a stack extensmn—plpe extending
downw.&rdly into the smoke-box, a Spa,rk -ar-

g

resting casing comprising a perforated bot- 15

tom plate surrounding the exhaust-pot,an im-

front plates connected at their edges and ex-
tending from the hottom plate to a plane above
the bottom of the stack extension-pipe, in and
below- which plane they are spaced outwardly

from said pipe, and a diaphragm-plate ex-

tending downwardly and forwardly between

the flue- head and the casing.

ISAAC N. KALBAUGH

Witnesses: _

- H. A. SCcHOOLFIELD,
W. C. BAner.

‘perforate back plate and perforated side and
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