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SPECIFICATION forming part of Letters Patent No. 397,363, dated February 5, 1880.
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To all whom it may concern.:

Beit known that I, QUINTON J. HOKE, a citi-
zen of the United St&tes residing at Yorkville,
in the county of York and State of South Caro-
lina, have invented certain new and useful Im-
_j)l'ovements in Spark Extinguishers and Ar-
resters; and I do declare the follou ing to be a
full, clear, and exact deseription of the inven-
mon such as will enable others skilled in the

,art £ which it appertains to make and use the

same, reference being had to the accompany-
ing drawing gs, and to the letters and figures of
reference mal]ted thereon, which form a part
of this specification.

In the drawings, Ifigure 1 is a sectional ele-
vation of so much of a steam-boiler as is nee-
essary to illustrate my invention. Figs. 2, 3,
and 4 are vertical sections of a portion of the
upper end of the exhaust-pipe carrying my
11111)10\"(.,(1 spark arrester and extinguisher.
IFig. 5 is a top plan view of the form of 1n-
]e(,tm shown in Figs. 3 and 4. i 12, 6 1s a
cross-section of one of the tubulax 1"51111(11 arms
shown in Figs. 3, 4, and 5. TFigs. 7 and S are
diagrams 1]111%t1 atmﬂ the action ot the spark-
extln cuisher.

ThlS Invention 1Llfttea more espectally to
that class of devices known as “spark-extin-
guishers ” in contradistinetion to those known
as “spark-arresters.” Inthe former classthe
sparks passing through the staclk of a steam-
boiler are extmﬂulbhul before they reach the

atmosphere, or they are extinguished by im-

pact with the stack and pl*eelpltated into the
smoke-box. In thelatter class the sparks are
arrested on thelr way to the upper end of the
stack or prior to their escape therefrom, this
clags of devices being chiefly applied to on,
or within the upper Gnd of the smoke- Stach
The devices for carrying out the method
that forms the subject-matter of this inven-
tion pertain in a manner.toboth of the classes
of devices referred to in that they not only
operate to extinguish the sparks before they
1ssue from the stack, but in that they also
operate in a measure 1o arrest the sparks, and
more especlally the heavier incandescent par-
ticles carried along with the produects of com-

bustion, which, when brought in contact with |

the stack, are arrested in their upward flight 50
and precipitated into the smoke-box.

This invention is an Improvement on the
method of and devices for which I obtained
Letters Patent of the United States under

date of April 0, 18%, No. 339,553; and it has 55

for its object to increase the efficiency of the
spark extinguisher and arrester.

This 11]1"611110]1 consists, essentially, in the
method of arresting and extinguishing sparks,

the means for carrying out the same being ap- 60

plied atornear the base of the smoke-stack of a
steam-boiler for projecting the exhaust-steam
into the stack in such a manner as to produce
a spiral rotary or whirling motion in the draft,

the greatest velocity of “movement being on 63

the “pemphery,” if I maysocallit,of a eolumn
of steam, as in the case of a whir lwind or Cy-
clonic colunim, said periphery being limited
by the stack itself, and for ﬂmt_ually inereas-
ing the volume or density of
steam from its axis to its periphery, whereby
the effect of the eolumn of steam upon the in-

candescent matter, as well as upon the drait,
is very materially enhanced.

Theinvention further consistsin the method 75

of imparting to the column of steam a gyrat-
ing motion on its own axis to stili further en-
hance its effect or action upon the 1incandes-
cent matter and upon the draft.

By the devices described in the patent 8o

hereinbefore referred to theexhaust-steam is
projected on lines tangential to a circle, there- -
by producing by impact with the smole-stack
a whirling column of steam, ascending the
stack on Spirfbl lines.
that when a gyrating motion 1s imparted to
the jets themselves the point of impact with
the stack is a continuously changing one for
each jet, thereby producing what 1 may call a
“orinding” or “rubbing”
is not only impact by projection, but friction

due to the gyrating motion of the jets, whicn
here produce a hollow gyrating column of
steam, which acts more powerfully than the

ordinary exhaust-steam nozzle to produce a 95

vacuum, and at the same time arrests and
projects the incandescent particles against
the stack, where they are subjected to a grind-

the column of 7o

It 1s obvious, however, 85

action, since there go
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ing action by the steam.
ous that where the column of steam 1s a sub-
stantially solid column, whether said column
has a gyratory motion 1111]_)&1‘59(1 to 1t or not,
as when the steam is admitted in the form of
a sheet, increasing
toward the periphery of the smoke-stack and

projected thercinto on lines tangential to a

cirele, it will be impossible for any incandes-
cent 111.:11101* to pass beyond the lines of pro-
jection, since the projected sheets of steam
overlap one another. If, now,a gyratory mo-
tion be imparted fo said projected sheets of
steam, the effecet will be still greater, both
upon the incandescent matter Lnd the draft.

1t is further obvi--

in thickness from the axis |

397,363

tion to the extinguisher in a manner simtlar
to that of waterupon the bent tubes of a lawn-
sprinkier. |

The connection between the extinguisher
and the exhaust-pipe, so as to cause the for-
mer to revolve on the latter, may be of any
usual, well-known, or of any preferred con-

“struction, which forms no part of this inven-

In practice, and with a view to economize | s

steam, I.Ll]}plg the devices to the steam-ex-
haust pipe, but do not desire to limit mygelf
to this arrangement, as live steam from the
boiler may be used, if desired, or the Iatter
and exhaust-steam, in which case the exhanst-
pipe is connected with the steam-space of the
boiler by a suitably-valved pipe, so that live
steam may be admitted to the exhaust-pipe
whenever desired. Under ordinary cireum-
stances it will, however, be found that the
exhaust-steam alone will suffice to produce
the desired result.

- Another advantage derived from the de-
seribed mode of preventing incandescent
particles carried along with the produacts ot

combustion from beu_fl_g carried ount of the

stack is in an increased and more steady
draft. |

The invention is more cspecially designed
for nse in portable or stationary engines em-
ployed in proximity to inflammable materi-
als—as, for instance, in engines for driving
cotton-ging, thr ﬂ*whlllfi' mnw]une&
like nmehmea or in locomotives
with engine- boﬂem operated or :Omt(‘*d 1n
proximity to inflammable materials liable to
be set on fire Dy incandescent particles car-
ried along with the products of combustion
and escaping from the smoke-staclk.

For ﬂ'lF‘ 1)111 poﬂ-,(l n'i*' Cary yin 4) (}ut 1‘1‘13 il‘l\*f:*n-

1In general

ings conv (}111@111 and {*Iﬁelem 111(}.[1;1%_., and 1
mm drawings—

B 1s the 1)0_1101'; s, the smoke-box; §, the
smoke-staclk, and I? the exhanst-pipe from the
cylinder or cylinders. The arrangement of
these devices is so well known as not to need
any particalar detailed description, more es-
pecially as they form no part of this inven-
tion and as they vary to some extent, accord-
ing to the deseription of the boiler or engine
to which my 'im1‘)1'0\*01'1'10'111"% are or can be ap-
1"11'1{'*("1 ’l*‘lm w]nm%t 1}1]}0 tmmm L’LOC-, In or ap-

lllll ﬂ.‘lx 11“3

<lew 11]1(1{1 in ‘nu ]J m nt ]wwlnlmlow '(‘r{}l'] e(l

to (the head A, ‘ﬂ]ﬂl its Dent tubes a, herein-
after termed the © ‘spark - extingu: isher’ ') as
pivotally connected with the O\]lﬂl st-pipe, so
that the 1mpact of the steam upon the curved

ends of the tubes ¢ will impart a gyrating mo-

and other |

LK o [ T P I —— —_—

tion, as any construction that will allow the
spar k-extinguisher to revolve on the exhaust-
pipe will answer the purposes. In this form
of spark- extingunisher the jels ol steam are
projected from points on a cirele common to
all the jets and on lines tangential to such
cirele, :-,..-ud jets interseeting one another, as
shown in the diagram Fig. 7, a hollow gyrat-

lllllll

70

75

ing column of steam hmnﬁ produced that has

3] aplm] vertical movement due to the inclina-
tion of the jets relatively to the vertical or
inclined walls of the stack, said column of
steam exerting a egrinding action upon such
walls that will more effectually exting uish the
incandescent matter carried into the stack
with the produets of combustion by the draft,
and that will also materially Increase salid
daraft. |

In respect of a stationary spark -extin-
guisher, as shown in my former patent, its
effect may be nmtmmllv increased by con-
verting the annular jet into a sheet of steam
Proj eeted from the tubes ¢ on lines tangential
to a cirele and at an inclination to tho verti-
cal axis of the stack, as shown in I'ig. 3, and
I have found that by varying the thickness of
the “sheet of steam,”if such term may be used
in this connection, the effect will be better
than when such sheet is of unitor m thickness,
To thisend I form a single port, «’, longitudi-
nally of the tube, which port is pr E’ftl"&bh" of
eradually-inereasing width from a point near

Jle

jgele

105

the head to a point near ‘[]m ottter end of the

tube.
The initials «° of 1]10 ports «” of the tubes

are on a common circle and equidistant from
one another, the terminals or outer ends, a”, 3 of

sald ports llemﬂ arranged likewise on a com-

mon circle, both circles having as center the
axisof the homl A. Inthis manner the steam
is projected in sheets that overlap one an-
other, thus forming a solid wall of steam at
the hase of the stack, as shown in the diagram
Fig. S, W]ll(]l wall increases in thickness From
tlm initial ¢® to the terminal ¢ of the extin-
ouisher-ports or from the axis to the inner
puiphel v of the stack. |

The inclination of the sheets of steam 1o
the vertical imparts to the column a spiral
upward motion that materially inereases the
draft and more effec ‘;1‘1&1]*, arresting imean-
descent matter, as there 18 no 1){)%11}11114 of
sich matter passing through the column of
steam. If now a gyratory motion is imparted
to the head A by pivoting the same to the ex-
haust-pipe I, which gyratory motion may be
increased by for ming tmlmw blades B in said
head, as shown in 1] ig. 4, a spirally-gyrating
column of steam 11101*0:1%111(’1 oradually in den-

110
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sity from its axis to its periphery, which is the
stack, 1s obtained. The effect of this last ar-
rangement of spark - extinguisher will Dbe
1 eadlhf understood.

The extinguisher, whether stationary or rev-
oluble on the e\haust pipe P, is provided

with a serew-plug, A/, on removing which, and

substituting anozzle thevefor, the devices may
be used as an ordinary exhaust-pipe.
Having described my invention, I elaim—
1. The heremn-described method of extin-
cuishing and arresting incandescent particles
carried :?Llonﬂ with Lhe products of combustion
through the smoke-stack of a steam-engine,
which consists in injecting jets of steam into
the base of the stack from points on a circle
concentric with the axis of said stack and on
lines tangential to the said cirele and im-
parting a gyratory motion to said jets, sub-
stantially as and for the purposes speciiied.
2. The herein-described method of extin-
cuishing and arrvesting incandescent particles
(_-mued .:ﬂmw with Lhe products of combustion
through the smoke-stack of a steam-engine,
vlu(,h consists 1n Injecting jets of steam at
an inclination to a vertical into the base of
the stack from points on a cirele concentric
with the axis of said stack and on lines tan-

oential to the said civele and imparting a

oyratory motion to said jets, substantially as
and for the purposes specified.

3. The herein-described method of extin-
gmshmg and arresting incandescent particles
carried along with the products of combus-

tion through the smoke-stack of a steam-en-

oine, which consists in injecting jéts of steam
in the form of sheets into the base of the
stack from points on a cirele concentrie with
the axis of the stack and on lines tangential
to the said cirvele, substantially as and for the
purposes speci: hed

4. The herein-described method of extin-
onishing and arresting immcandescent particles
carried along with the products of combus-
tion through i]w smolce-stack of a steam-en-
olne, uhwh consists in 111]0(*‘51110 ']OTH of steam
in Lh(:* form of sheets increasing in volume
or density in a radial direction into the base
of the stack from points on & circle concen-
tric with the axis of satd stack and on lines
tangential to the said circle, substantially as
&nd for the purposes specified.

5. The hercin-described method of extin-
cuishing and arresting incandescent particles

carried along with the products of combus-
tion through the smoke-stack of a steam-en-
oine, Whmh consists In injecting jets of steam
in the form of sheets into the base of the
stack from points on a circle concentrie with
the axis of said stack and on lines tangential
to the said circle and imparting a gyratory
motion to the jJets, substantially as and for
the purposes specified. |

6. The herein-described method of  extin-
ouishing and arresting incandescent particles
carried along with the products of combus-
tion through the smoke-stack of a steam-en-
oine, which consists in injecting jets of steam
in the form of a sheet ‘and at an inclination
to the vertical into the base of the stack
from points on a cirele concentric with the
axis of. said stack and on lines tangential to
the said cirele, substantially as and for the
purposes specified.

The herein-described method of extin-
o) ulahmg and arresting incandescent particles
carried along with the products of combus-
tion t]110ug]1 the smoke-stack of a steam-en-
oine, which consists in injecting jets of steam
ali an inelination to a vertical and in the
formn of a sheet increasing in volume or den-
sity in a radial direction into the base of the
stack from points on a cirele concentrie with
the axis of the stack and on lines tangential
to the said cirele, substantially as and for the
purposes specified.

8. The herein-described method of extin-
ouishing and arresting incandescent particles
carried along with the produets of combus-
tion through the smoke-stack of a steam-en-
oine, which consists in in jecting jets ot steam
at an inclination to a vertical and in the
form of a sheet increasing in volume or den-
sity in a radial direction into the base of the
stack from points on a circle concentric with
the axis of said stack and on lines tangential
to the said circle and 1mparting a gyratory
motion to the jets, substantially as and for
the purposes specified.

In testimony whereof L affix my signature in
presence of two witnesses.

QUINTON J. HOKE.

Withesses:
J. D. ANDREW,
his
D. B. X BROWN.
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