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October 23, 1878,

To all whom it may concern :
Be it known that I, Winriam M. K. THORN-
TON, of the city and county of St. Louis, and
State of Missouri, have invented a new and
nseful Improvement in Locomotive Smoke-
. Stack and ‘Spark-Arrester; and I do hereby
declare that the following is a full, clear, and
exact description of the same, reference being

-had to the accompanying drawings, forming
part of this specification, in which—

Figure 1 is a vertical longitudinal section
through the center of my improved stack and
spark-arrester. Tig. 2 is a transverse section
of the stack and spark-arrester in the line z »
of Figs. 1 and 3. Fig. 3 is a plan view, with
a portion of the crown-chamber broken away
and section-lined to show the valve below.

The nature of my invention consists in a
locomotive smoke-stack provided with a sin-
gle receiving-passage at its bottom for the
exhaust, and with two draft-escape passages
at its top, said stack being further. provided
with partitions which run lengthwise in an
upward direction, one of these partitions be-
ing solid or imperforated, and the others per-
forated or of wire-gauze. The stack is also
provided with a crown-chamber for directing
the burning sparks, steam, and gases which
are forced up beyond the first vertical wire-
gauze partition into the chamber which is un-
der the direct influence of the second or rear
draft-escape passage.

My invention consists, second, in an inclined
deflecting partition of wire-gauze, applied as
hereinafter described with respect to the
spark receiving and  discharging chamber,
whereby the sparks are forced downward, and
prevented from passing out of the rear draft-

- escape passage, while the steam and other
gases are allowed free and ready escape.

My invention consists, third, in an adjusta-
ble plate and a valve controlled by a hand-
rod, whereby the amount of exhaust admitted
from the first chamber of the stack to therear
chambers is regulated as circumstances may
require, and the size of the delivery end of
the chamber which first receives the exhaust
contracted by a hinged plate, which acts as

a chute for directing the escape of the sparks
and cinders, as well as a regulator of the
amount of escape from said chamber.

In the accompanying drawings, A is the re-
ceiving pipe or passage of a smoke-stack, C.
This pipe A consists of a vertical leg, ¢, circen-
lar enlarged top portion ¢/, and an extended
vertical portion, f, which is imperforated, and
a vertieal portion, ¢, which is perforated or of
wire-gauze. To the circular portion i a large
semi-spherical chamber, a, is attached, and to
the top of this chamber a a draft-escape pipe
or passage, B, is applied, being cast with the
chamber « if deemed best.

Thespherical enlargementaand the eylindri-
cal portion 4, together with the portions ¢and
J, form large chambers above the pipe A and
below the pipe B, for the reception and circu-
lation of the exhaust which comes from the
engine. The perforated partition e, being ver-
tical, is not subjected to the tearing and wear-
ihg effect of solid particles mixed with the ex-
hanst-steam and smoke, and yet it affords a
free and ready escape for the steam and smoke,
the enlarged chamber ¢ and its semi-spheri-
cal form aiding also in the free passage of the
same to and through the pipe B.

On the side of the chamber b and pipe A a
chamber, ¢, is applied, and this chamber at
its lower end, g, serves as a spark recepta-
cle and discharger, and at its npper end is
provided with a draft-escape passage or pipe,
B’.  Between the pipes or passages B B’ are-
movable erown-chamber, D, is bolted to the
top of the stack C.

The chamber ¢ is provided with a wire-
gauze partition, g, which runs diagonally across
the chamber ¢, and thus cuts off the draft-es-
cape B’ from chamber ¢, except through the
perforations of the partitiong. By this means
a chamber, d, is formed, as shown. The stack
C is thus divided into four chambers, abcd,
by the partitionse f g. The partition ¢ admits

steam and other gases from chamber b into
chamber ¢, but excludes sparks and other
solid matters therefrom. The partition fcom-
pels the solid particles and burning sparks to
rise to its top and into the enlarged circulax
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portion #, and against the concave or arching
crown chamber D, and from thence they pass
into the chamber ¢. =~
The elevation of the sparks and downward
passage of the same into chamber ¢ is due to
the force of the exhaust and the'suction caused
by the escape atthe draft-passage B’, together
with the curved or inclined: surfaces of the
crown - chamber: D). While the sparks are
‘- cansed to descend by their superior gravity,
the steam and lighter gases 'pass through the
inclined deflecting-netting ¢ into the chamber
d, and out of the escape draft-passage B’.

At thee bottom ¢ of the chamber ¢ diverging
discharge-nozzles ¢ are applied, and. through
these nozzles the sparksand cinders are drawn
and forced by the action of the exhaust in:the
stack and the draft of the fire-box, as usual.

F is a hinged plate, with side flanges, /, and
G is a slide-valve attached to the plate I, - The
plate F is arranged in a nearly upright posi-
tion in the'chamber b, and serves for contract-
ing the size of the upper part of this chamber.
The valve G- is placed on a curved seat, m, of
the chambers b and ¢, and serves for opening
and closing, to' a greater or less extent, the
exit-passage n of the chamber D.

For the purpose of operating the valve and
the plate, a rod, p, is attached : to the valve,
and its outer end forms a handle, which the
operator grasps when the valve and plate are
to be operated.

By means of the valve and plate the sparks,
steam, and gases passing from chamber b into
chamber ¢ can be regulated to any extent de-
sired, even to the cutting off entirely of cham-
ber ¢ trom the chamber b, or opening comn-
pletely the exit-passage n of chamber b.

The flanges of the plate I' form a chute,
which prevents the sparks from whirling about
as they rise to the ecrown-chamber D.

The operation is as follows: The exhausten-
ters the chamber b, and the steam and gases
fill the stack to a greater or less extent, ac-
cording as the valve G is adjusted. In the
course of the exhaust the steam and gases
first escape through the wire-ganze partition
¢, and out through the draft-escape passage B.

. Simultaneously with this operation the sparks
and a portion of the steam and gases pass up
into the crown-chamber, and are forcibly de-
flected over into the chamber ¢ through the
passage n. In this chamber the sparks are
deflected downward against the wire-gauze
partition ¢ into the chambered bottom ¢, and
from thence they are forced to the fire-box of
the locomotive through the passages of the
nozzles ¢'.

The locomotive smoke-stack constructed as
herein described has been found, after long
trial, to answer tar better than those previ-
ously tried, for the reason that the wear and
destruction of the deflecting and separating
partitions or devices have been avoided by ar-
ranging them in the manner I have repre-
sented in the drawings; and while this is the

case, the arrest of large burning particles and
solid particles of matter is effectually accom-
plished without interfering with thefree steam-
ing or exhausting of the engine through the
stack. :

Having described my invention, what is
claimed ag new is— :

1. The locomotive smoke-stack provided
with the vertieal wire-gauze or perforated par-
tition e, the imperforated vertical partition f,
chambers a b ¢, pipes or passages A B B/, all
in the same vertical plane, and the arched con-
necting crown - chamber D, substantially as
and for the purpose described.

2. The stack C, provided with the vertical
perforated or wire-gauze partition e, imperfo-
rated vertical partition f, chambers a b ¢, and
the connecting arched crown-chamber D, sub-
stantially as and for the purpose deseribed.

3. The compination, with a smoke-stack hay-
ing the passages A: B B/, all:in: the same ver-
tical plane, of the chambers a b ¢, perforated
partition e, imperforated partition f, arched
crown-chamber D, and the spark-receptacle ¢,
with discharging-nozzles ¢/, substantially as
and for the purpose described.

4. The combination of the regulating-valve
G+ 'with the stack provided with chambers-e¢b

¢, perforated partition e, and imperforated par--

tition f, crown-chamber D, and passages A B
B/, substantially as and for the purpose de-
seribed.

5. The combination of the wire - gauze in-
clined partition ¢ with the stack provided
with the chambers b ¢, crown-chamber D, and
passages A B’,and spark-receptacle ¢, with noz-
zles ¢', substantially as and for the purpose
described. :

6. The combination of the valve G and plate
T with the stack provided with the chambers
a b ¢ d, partitions ¢ f g, crown-chamber D, pas-
sages A B B/,and spark-receptacle ¢, with noz-
zles ¢/, substantially as and for the purpose
described. ‘

7. In a smoke - stack of a locomotive, the
hinged chute F, provided with guiding-flanges
I, in combination with the valve G, and op-
erated by the valve through the rod which op-
erates the valve, whereby the egress of the
sparks and cinders through the stack is gradu-
ated, substantially as described.

8. A smoke - stack, C, provided with the
pipes A and B, semi-spherical enlargement ¢,
and vertical wire-gauze or perforated parti-
tion ¢, the said pipes A and B being con-
nected together by the enlarged portion @, and
the passages through these pipes being sep-
arated by the wire-gagze partition ¢, substan-
tially as and for the purpose described.

9. The combination, in a smoke-stack, of the
vertical pipe A, having a long imperforated
side, f, a short imperforated side, 4, a perfo-
rated partition, ¢, and an escape-pipe, B, the
lower end of which forms a semi-spherical
chamber, «, substantially as and for the pur-
pose described.
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10. A smoke-stack for a locomotive, pro- | and also regulating as well as directing the
vided in its vertical exhaust-receiving cham- | escape of the sparks and cinders from said
ber b with a hinged regulating-plate, which | chamber, substantially as deseribed. :

is made adjustable in an inclined position in WM. M. K. THORNTON.
said chamber with respect to the escape or ‘Witnesses: :
spark-exit passage n, for the purpose of con- H. A. HALL,

tracting the delivery end of the chamber b, J. P. TH. LANG.




