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0 a,fff whom it may concern:
Be it known that I, GEORGE D. Hust

JR, a

citizen of the Umiod States, v esiding at Terre

Haute, in the county of V 100 and SL:L{{‘ of In-
diana, lmve_]nvented certain new and ube[ul

Implm ements in Spark-Arresters, of which

the following is & speeification, mlewnc{l be-
ing had tl‘(‘l em to the df‘GOlllp‘LllWHﬂ draw-
ings.

Thls invention relates to certain new and
usetul improvements in spark-arresters; and
it has for its object, first, to provide means

farnace; sceond, to provide means for allow-
ing of 1110 free and unobstructed eseape of the
amohe and gaseous produets, and for causing

whereby the latter are prevented from eseap-
ing out of the stack; third, to provide means

f01 admitting of the 10‘1(137 xxrlthdlzm al of part

of the dwme which accomplish the separa-

‘tion of the smoke, gascous products, and cin-

ders, whereby access may be had to the snoke-

‘box and to the flues; and with these ends in

1t
-h
(li-

view my invention consists in the elllplowne
of a suitable drum or screen provided wi
tubes or sections of tubes for confining and ¢

recling the exhaust to
sereen w}u h preven:
ders through the stac

s the es:.esze of the cin-
g, the said devices being

located w 1111111 the %1110}._(3 stack and inter posed

between the exhaust nozzle or nozzles and the
smoke- Stftek and it further consists 1 in attach-
ing the said pe1 forated drum and its connected
demces to the door of the smoke-box by an
improved means, whereby they may be with-

drawn when the door 15 opened and returned

to place when it is closed, and in certain other
(devices for continuously tﬂ,hmo up and trans-
mitting the cinders toa Smmble receptacle for

- exting ul%hment the peeuh‘u‘lbles of which
- will more fully ¢ ’Ll‘)l)(?’u‘ in another application

N
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filed by me, even date herewith.
- In the accompanying drawings, forming a

part of this specification, and on which like

letters of reference indicate corr esponding feat-

ures, IFigure 1 represents a vertical Sectlon‘ﬂ_
view of a portion of a locomotive-boiler and

its smoke-box, showing my improvements ap-
~ plied the] eto the same being also shown in

for separafing the smohe and o gascous products |
- of cmnhn:‘sbmn from the cinders

, sparks, and
more solid particles of fuel e:smpmﬂ {rom the

thestack, rmdorf a further

|

- iy W

stean-chests.
‘the bottom of the smoke-box is the exhaust-
nozzle A% which in the present mstance may
be. Tel*med by reason of its construction, a

vertieal section. Tig. 2
elevation of a. ]Gemnotwe boilerand a pmtlon
of a smoke-stack, having a portion of the

%mohe box front {md (1001 removed, whereby

the parts constituting my invention are shown

-m vertical eross- &th]OH within the box; Fig.

3, a detached perspective view of the ilmne&
and their connections, which support the per-

forated drum, its attached devices, and 1]16_

deﬂectmﬂ-scwen Fig. 4, a detached pl.fm view
of the mnder 1eeeptac]o Tig. 5is a detached

2 represents a 11011‘(
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view of a ring and an upwm dly-extending

sheet secured theleto, and Iig. 6 a detached.

front elevation of a portion of - the drum.
The letter A indicates the smoke-box of an
01(111'1%1“? locomotive, and the letter A’ the
steam-pipe which Condu(}ts the steam to the
Located in the usual place at

“double fwtmﬂ central dlschfuﬂe nozzle,”’ the
same being pmvnled with a par tmon B, which
temmnteb some distance below tlle mouth

single volume, and 10 onesideextendsabranch,
B, “Which eomnmmmte& with the interior of
the nozzle on each side of a par tition, the said

branch having a. thimble, if desuod to con-

tract its 111011th The nech of the m]mu.&‘r -1107,-
zie 1s préovided with an annular flange, B?,

upon which is fitted a ring, C, having an up--

wardly - extending sheet, (', G\lenﬂuw par-
tially around the s same.
The- letter C* 111(11(,.:11{35 al 1110&11]1{3 cu*eular

fl"m]e havi ng an arm extendingfrom one side,

Whl(‘h 18 ’Ltf‘tdled to a lug seuu*ed to the door
by bolts or otherwise. The rear of said frame
is arched upwardly and recessed, as seen at
D?, for the reception of the edge of the sheet

O" the object of the arched 1}01‘131011 being to

allow the frame to clear the nozzle when ‘rhe
door is opened. .
Theletter Dindicates an other clreular f1 ame,

connects with a bracket or lug secured to a
portion of the door, and with mdml]y
ing arms 1Y, to e@ch of which are bolted the
couneeunn l)m*s B, thelower ends of the latter

being bolted to the frame C’, whereby the two

fl"LlllGS are 11&1(1]7 connect 0{1 together. .
Tlle ]Ottez I

extend-

10[91_% to a .00111(3%1 drum, the

70
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~whereby the discharge of the steam issues in a, |

QO
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‘the same being provided with an arm which .

100
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rear third or flpprowcmntejy réar third of which | (hutc; J2, the npper end,s of which unite, as

is imperforated, while the remaining forward

portion 18 pr ovided with a series of elongated
slots, the said drum being secured to the up-
per edn*e of the frame by means of bolts or

- rivets, The said ring being bored for this pur-

pose, as seen in 1+1ﬂ 3.

TO

The perforations In
the drum are made with their longest direc-
tion in line with the length of the sheet betfore
it is bent, and, by reason “of the conical form; of

the drum, the slots in the perforated portions

“ thereof on cach side assume an angular posi-

- -20

C (]

tion, while those which are in th(, forward
palt or segment of {he drum are in ahorizon-
1Ll 110,511,1011 their longest diameter being in
line with the cn*munfm ence. The adv ﬂllt‘lﬂe
of this form of construection is that such of
the cinders as come in contact with the drum
strike crosswise the slots, which prevents the
clogging up of the latter. The rearlower por-
t1011 “of the drum is eut aw ay to fit the plate
Secured to the upper edge of the said
drum, and to the lower side of the frame 1) 1s

~an imperforated conical crown-sheet, 1%, the

.25

upper end of whiech is provided with an open--
ing equal to that in the frame . Located

within the said drum are the cylindrical and
conical exhaust confining-tube sections If, the
upper of which 18 pr ovided with radial arms
I, which pass through slots in the sheet 1%,

‘md are secured to the radial arms of the fr ame
D by means of bolts I* the lower of said

 tubes being connected t)> the upper by means

10
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of the 1[108 G G" and the pins G°. 'The upper
forward half of the ring I is provided with
a flange, H, forming, in connection with the

body of the ring, a seat in which an annular

collar, I, is adapted to fit, the said collar be-

_nm 1)10vuledwmh a ]101*120111:&1 annular ﬂanﬂe,

H?, on its external 1)01"1:1011 and a semi-annu-

lar depending flange, H* on its rear portion,
against the latter of w]uch the upper rear edﬂe

of the frame D abuts when the door is elosed
thus forming a connection between the collar
and the said frame. Fitting within the said
collar is the upper section, I, of the exhaust
confining-tube. To the annular collar H" and

- the tube Lare secured a suitable number—pref-

_50

Sh

same extending upwardly to near the foot of

60

erably three—of inclined braces I', by means
of bolts, the upper ends of which are Secured to
the Shell of the smoke-box, and to the annular

internal ring, I’, fitting Within the smoke-box

and held by means of Tolts or rivets, as seen
in Ifg. 1.

I‘lttmﬂ upon the annular flange of the col-
lar H’ is the conical deflecting-screen 1°; the

the smoke-stack. 'The slots 1n this screen are
formed in like manner as those in the drum

E', and, being perforated over its entire sur-
- faJee the slots of each respective half are in-

(,lmed in opposite directions. The forward
end of this smoke-box is composed of an annu-

lar cap, J’, which is bolted to the ring I* above |

alluded to. Near the edges of the said cap,

and on the outer side thereof, are formed (be--

ing 1)1*6[@1‘%1)1 N m&t theremth) two cuwed ¢Oon-

leg or p]pe, K, with the outer casing

seen in I‘] 2, and are connected by a hollow
the smoke- stack.

The smoke-stack, as seen 1In I‘10 1 1S CON-
siructed of two independent casings, an anuu-
lar space, K* being left between %fu_d Casings,
and- at their Tower onds they are scenred to a
flange projecting npwardly from an annular
ring, I, the latter being connected to the col-
lar I/, which is secured to the smoke- -box, and
forms a basis of the stack; or any other ap-
proved construction for forming a douhle-

walled stack may be adopted. |
The lower termini of the curved conduits

J? open into and communicate with a metallie

, K, of 70

75
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boxorspark- receiving receptacle, 12, by means

of openings in .the ‘rop of the box. - The box
I may be of any desired form, but 18 prefer-

~ably of that indicated in the drawings, and 18

fastened to the frame M 1nany suitable manner.

The lower end of the cinder-receiving re-
ceptacle 1.2 is provided with a hinged door, M/,
to which is connected a rod, M? which, by
preference, runs back to the &Lb and s con-
nected therewith by alever or other means by

close the door. - The box is alsoprovided with
a hand-hole, N, having a cover fitted thereon,
by means of wh]eh access may be had, it de
&11‘@(1 to the upper portion of the box

The cap J’ is provided with an aperturenear
its lower end, through whieh extends a pipe,
N’, the inner.end of “which is tapering, prefer-

ably, and terminates within a few inches of
| This portion of
the pipe N’ is provided with slots N*, through
whieh the cinders are sucked, as wﬂl pres- -

the branch B’ of the nozzle.

ently appear. The outer end of the pipe con-

nects with an elbow or T-head, O, of flaring-
form, which in turn is bolted to the eludel box
g ¥ seen in Fig. 2, an opening being formed

in the upper Ond of the box 0011101{1911t W ith
the mouth of the elbow.

The box L7, the cap J', having the GO]]QUI{'Sm
J?, and the several devices 1mmedmtely con--
1196tec1 therewith, form the subject-matter for

another apphmtl on, as above stated, and need
not therefore, be further described.
The Operatlon of my invention will beread-

ily understood when taken in connection with
_ . After
the engine is fired up and putb in motion, the
draft, as usual, causes the smoke and the oas-

the above deseription, andisas follows

eous products Of combustion and the cmder

“or small particles of fuel, to pass through the

flues on their way to the stack.  As the ¢ cylin-
ders exhaust the steam isdischargedviolently
through the nozzle B’ (ornozzles, Tf more than
one is used) through its confining-pipe to the
stack, and by reason of the .broken joints be-

tween the mouth of the nozzle, and also be- .
tween the sectionsof thesteam-confining pipe,

the exhaust-steam is allowed to act through
the perforations in the forward portion of the
drum ¥, thereby forming a partial vacuum in

l the for mrd end of the &1]10]&6 box, which-has

GO

which it may be operated in order to open and
95
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the cffect of inducing the products of combus-
tion above allunded to

L to to passaround the drum
I to that portion of the smoke-box, and
the continued sucking action of the exhaust

serves to draw a portion of the cinders abra- |

sively_against the surface of the dram, whence
they rebound, and by oravity descend: and
give place for anincoming
ders. Itis to be understood, however, that
the greater portion of the cinders, as well in

(uantity as in size, are drawn ahead toward

the lower front end of the box, whence they

‘are sucked into the pipe N’, and driven ahead

without having to come in contact with the
drum. The smoke, &e., ascends with the ex-

haust through the stack, and the cinders are

drawn through the slot N* and the inner end

~of the pipe N’ as fast as thev deseend to the
117 )

bottom of the smoke-box, by means of a branch
current of the exhaust-steam issning from the

and steam are conducted throu eh the pipe N’
and its elbow into the receptacle L2 the cin-
ders falling to the bottom, an L 'the steam escap-
ing from the receptacle through the condunits

J% with whiel it connects, and thenee, by the

pipe K, into the annular space and into the
open air. The funetion of the sereen 1% is to
permit the escape of any smoke and 2ASCOUS
produets which may rise above the drum I,

Coand to'.j}]_"evel'lt_t]mescapébf any cinders which

R.
n

may be carried with them. This action 1S ¢con-
tinued as long as the engine is in 1otion and
using steam, and I have ascertained b y actual
trial that the smoke-box is virtuall y cleared
of ceinders, the ability of the engine to main-
tain the required pressure of steam preserved,

~and the consumption of fuel greatly reduced.

40

It is also to be observed, from the construc-
tion above described, that by opening the door
of the smoke-box, the drum E" and the sec-
tions B of the steam-confining pipe arereadily
removed, which admits of access to the inte-

~rior of the smoke-box, should it be desired.

=
n

It 18 further to be observed that by reason
of the modified action of the exhaust-steam
upon the fire, which results from the imper-

forated and perforated portions of the drum

0

55

60

being, respectively, adjacent and away from
the flues, much of the combustible matter in
the fire-box is consumed before being drawn
through the flues, which being in small par-
ticles would, by the otherwise violent action

ot the exhaust-steam, be carried in the smoke-
box. This is a very important result of the
use of my invention, and aids largely in the

reduced consumption of fuel. The nozzle in

this instance, it will be observed, has its walls
~contracted for a short distance above its

seat, the object being to avoid any unneces-

Saly area 1n the rim, and to direct the steam
~centraliy therefrom th rough the confinin 0

pipe. This nozzle, however, does noti consti-
tute a part of the present inventi on, as I con-
template making an application therefor here-
after. | | |

I would favther

ohservae

I
HI
L
L

thiat ' ’[he_ ]ﬁl]i"&]]f.‘-lil.

quantity of thecin-.

into the said pipe N’. - The cinders

which extends from the lower poriion of the
nozzle aets to discharge the acecumulated COon-
densation in the exhaust-steam pipes con-
necting the steam-chest, into the cinder-re-
ceptacle, instead of up through the stack, as

with other nozzles, thereby obviating the seri-

Ous 1nconvenience
from the stack. | |
I would still further ohserve that, by reason

of having water thrown

of the modified action of the exhaust-steam

upon the fire, as above stated, T find by actual
experiment that the greater portion of the
smoke 18 also consumed. | | |

I do not herein lay claim, specifically, tothe
devices which form the subject-matter of my
application for Letters Patent for mprove-

ments in Spa.r]{—e:sctil.lgu'iS]lej‘S, filed even date

“herewith, and bearing serial No. 103,082, the

subject-matter in said application consisti ng.,
r - . " ) L ] L

essentially, of the spark-receiving receptacle

having communication with the smoke-box,

the smoke-box head having steam-escaping
90

onduits, and the double-walled stacl. ,
Having thus fully deseribed my invention,
what I claim as new, and
Letters Patent, is— |
1. In a spark-arrvester, ;
with the smoke-box and the exhaust-nozzle,
of a conical drum having elongated perfora-

frames attached to the doo vand the exhaust-

confining pipe located therein, E;'tll'}:f;t.aa:lt.-iﬂ]]y-..

a8 described. | | .
2. In a spark - arrester, the {i‘fml]lbina.ti{m,_
with the exhaunst-nozzle having a partition

and a branch communicating th erewith, of the

the combination,

70

30

desire to secure by

95

tions and an imperforated portion secured to -

100

contcal drum having elongated perforations

and an in'l]__)erfomted_]po.rt-ion,' and secnred to

the door by upper and lower trames, the ex-
“haust-confining pipe, and the upper sereen

having elongated oppositely-disposed

perfora-
tions, substantially as deseribed.

2. In a spark-arrester, the combination,

with the divided nozzle havine a branch com.
municating therewith, a steam-confining pipe,
and the double-walled sm oke-stack, of the per-
forated and imperforated drum secured by
frames to the door, and the upper screen hay-
g oppositely-disposed elongated .perfora-
tions. | - -

4. In a spark-arrester,
with the divided .exhaust-nozzle havin g a
branch communicating therewith on each side

of the "dividing-’partition_, and the sereen hav-

Ing elongated oppositely-disposed perfora-
tions, of the receptacle
the smoke-box, and adapted to receive cin-
ders through the slotted pipe by the action of
the exhaust-steam, and the snmoke-box -cap
having conduits for the discharge of the
steam from said receptacl %, Substantially as
described. | |

= In a spark - arrester,

| the combination,
with the divided exhaust-

nozzle having a

the combination,

105

IT1G

115

120

communicating with .

125

130

branch communicating therewith an d the par-

tially - perforated drum

~and sereen, of a re-
. ceptacle to receive the.cinders by the action
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of exhaust-steam, and the smoke-box cap hav-

1O

* tion of exhaust-steam, and the smoke box cap

from said receptacle, .
seribed.

ing conduits thr ough which the steam escapes.
substantially as de-

6. Tn-a spark-arrester, the combination,
with the exhaust-nozzle, the partially perfo-

rated drum supported by upper and lower

brackets secured to the door, the screen and
the steam-confining pipe, of the cinder recep-
tacle adapted to receive the cinders by the ac-

~ having conduits for the escape of the steam

s

20

30
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Jower frame and drum bemg arched, the 1:)1&..&

from the receptacle, substantially as described.
7. In a spark-arrester, the combination,
W1th the exhaust-nozzle ‘md the steam- conﬁn-
ing tube, of the upper and lower frames se-
cured to the door, the partmllv perforated
dram and its erown sheet secured thereto, the

fitting in said arch, and 2 sereen hfwmﬂ OP-
posu:ely disposed elongated perfomtlons Se-

cured to the upper part of the smoke-box,

substantially as described.

8. In a spark-arrester, the combination,

with the door of the smoke- box, of the upper
and lower frames havmﬂ each fm_ arm which
connects with the dool the- lower of said

frames having an arch, and the bars secured.
to the lower frame smd to radial arms extend- |

ing from the upper frame, whereby they arc

_,seeured substantially as described.

In a spark-arrester, the combination,
Wlth the door of the smoke- box, of the upper

and lower brackets, the latter hzwmc- an arch, -

the drum having elonga,ted perfomtlons and
an 1111perf01*ated portion, and adapted to be
swung in and out of the smoke-box by the ac-

. tion oi the door, substantially as described.

10. In a SpELI‘]{ arrester, the combination,

40 with the nozzle and the (1001 of the upper and

lower frames the ]%tter hfwmo an ar ch, the

l‘

viding the smoke from the more

drum having elonga,tﬁd perfomtlons and ini--
perforated and cut-away portions, and the

lower sections of the steam -confining pipe

connected together, the upper section being

provided Wlth mdml arms secured totheupper

frame, substantially as described.

11. In 2 spark - arrester, the combmatlon
with the smoke-box hmrmﬂ* a ring secured 1:0
its forward inner edge, of ‘the upper section

of the steam- conﬁmn pipe secured thereto,

and the screen }_mwnilm oppositely - dlSposed
elongated perfomtmns substantially as de-
scrlbed

12. In a Spark 31‘1estel* the device for Ai-
Vldlnﬂ the smoke from the more solid parti-

' cles of ‘combustion, having a perforated and
an imperforated pOI‘th]J Sub.st&ntlally as de-

scribed.
13. In a spark-arrester, the device for di-

50

60

viding the smoke from the more solid. p‘bI‘LlGleS |

of combustlon having a perforated and an im-
perforated portlon said imperforated portion
being placed opposite the ﬂues, substantially
as described. _ \

14. In a spark-arrester, the drum for di-
e solid parti-
cles of combustion, having an 1mperforated

portion and a portlon prowded with oblique
and horizontal perfomtmns substanblal]y as

described.

15. In a spark-arrester, the screen for di-

viding the smoke from the more solid parti-
cles of combustion, having oppositely -dis-
posed elongated perfomtwns substa;ntm,l]y as
described.
In testimony whereof I affix my SI gnature in
pY esence of two witnesses.
GEORGD D. HUNTER
‘Withesses:
H. J. ENNIS,
Epwin L. BRLDI‘ORD
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Correction in Letters Patent No 285,899.

It is hereby certified that in Letters Patent No. 285,399, g*fanted October 2, 1883,

upon .the application of George D. Hunter, of Terre Haute, Indiana, for an mmprove-

meut in ¢ Spark-Arresters,” an error appears in line 33, page 1 of the printed specifica-

tion, requiring the following correction, viz: the word * smoke-stack” should be read

| smoke-box; and that the patent should be read with this correction therein to malke 1t

conform to the record of the case in the Patent Office.
Signed, conntersigned; and scaled this 13th day of November, A. D. 1883.

[SBAL.] M. L. JOSLYN,

Acting Secretary of the Interior.
Countersigned:

BENJ. BUTTERWORTH,
Commissioner of Patents.
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