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-To aZZ whom ié ma,y concern: -

W’RIGHT SPARK ARRESTER COMPANY OF SAME PLACE

e ST_E_'A-_M B Q. | L ER

PN *—PEGIFIC‘A’I‘ION formmg pe,rt oF Letters Pa,tent No 284 415 deted September 4, 1883

. Apphcchon ﬁled Septemher 2‘3 1882 {l‘iro model) .

‘Be it known that I, DAVID GRoEs 3E0K of

New York city, county and State of New York

. have invented certain new and useful Improvc-,.

e -:'ments in Steam- Boﬂcrs of whlch the followmg@
. .is a specification.

My invention rclates more cspeclelly to;.

. boilers of the locomotive type and for locomo-
S ~ tive-engines, but may also be applied to up=

right boilers and to those of estetlonary Kind.
‘The object of my invention is to producc aQ

L ;Im01e perfect combustion in the furnace, and
.. toinsuretheperfect consumptlon of the bmokc
el end gases during their passage through the

lues or tubes of the boiler, and thus prcvent] |
 the discharge of 1111cousumed or imperfectly-
o+ consumed n*esesfrom the stack, so as to obviate
o0 . the gerious Wastc of fuel, whlch usually oceurs |
. from this cause, as well as the chscharo*c of foulf.
;odors which 168111138 therefrom. - = _

'~ To this end the main feature of my inven-
I tion. consists in an intermediate expansion or.
. combustion echamber provided with inlets to.
oo admit igniting -flames from the furnace and "
tin 25

RED

o Wlthm the boﬂel in the line of the flues, one

- . section of which discharge into the same from
w.. . the furnace while.the othel section lead there-
oo from to the smoke arch and stack. In. this
chamber the flame and gasesfrom the furnece;, j
together with the additional fresh air, rever-
‘berate, mix, and burn perfectly, and. the hot |
_pelfcctly-»consumed gases resulting  from this.
‘combustion then pass through thc remaining .
portion of the flues at a high temperature, and
- ‘are discharged through the smoke arch and
- o - stack w1thout Waste cf fuel as herelnaftel fullyj
~ sctforth. - L

e .40
.. _tive-engine, as the invention is more especially
- designed and adapted therefor;
- understood that it may be leadlly applied to
. any other form of boiler for which it may be
.45 found suitable Wlthout 1eq1111'11:1g to 1llustmtc
oo - each form. - |
o Tigurel plesents 3 1onﬂ1tndmal Scctmn of '.,-
e N _:..fb locomotwc boﬂcr prowdcd Wlth m}T im- |

--------

In the dr awmns enncw:ed I hcwe shown my
111vc11tlon cmbcchcd in the boiler of a locomo-

‘but it will be

this—say over 1000°.

-end.

‘Now, these

ture it will become extinguished. - It is there-

ﬂuencc of the narrow water- Surroumded tubcs

‘The result, therefore, is that such fuel-gases -
a8 may- ﬂow into the tubes from the fulnace |

pass through them without flashing into com- . -
| bustion, and hence in their journey -ach snnply 9 5"' -

vchlclcs or connectors of wha,tcvcr heat thcy

"ne

Iy of on hnc x m lookmg towal cl the 11ght 01 front 50_

In thc ordlnary locomotwe bc11e1 as IS Well o
._kncwn the fire-box is necessarily: Vcry' large
“and deep, to contain 4 largc mass of fuel, which =
'|is almost constantly kept in a high statc of ae- 5 5
tivity, in order to produce the 1epldl gcneratlon B
| of steam required in a locomotive-engine.
Large volumes of gases are hence constantly
| given off from this mass of fuel, whicharedrawn =
rapidly through the tubes or ﬂues by the pow- 60-_ -
erful draft of the exhaust-jets. B "
tubes are very long and narrow, and are, of
-course, constently surrounded: by Wetcr whose
temperature is never much over 300° Fahren- ..
‘beit, while the temperature of a flame of com-
~-plete combustion, for which the tubes aresup-
posed to be. couductms is vastly greeter than- =
| The tubes are hence .
-| always cold, compered to a flame tempereture, -
and will ch111 and extinguish a flame, for it is
well known that a flame cannot cmst below a
certain temperature, and if subjected to acool-
‘ing-influence to bring it below this tempera- .
fresh air from the atmosphere, and. fmengcdf "

._ 70 -

fore believed, in fact it is generally admitted 75 -
by locomotwe engineers, that laming combus-
tion does not or cannot exist to any material = -
“extent in the flues of the present type of loco-
-motive-boilers,for these flues are long and nar- =~

row and contmuous from furnace to smoke- 80 .

arch, and hence present too large a cool me- -
gtalhc surface, compared to their capacity to -
permit ﬂemmg combustion to exist.
‘this, no means are pr ovided for admitting fresh
air inthe tubes to keep alive any flames that 85
“might otherwise exist thelem which ﬂenlcs 16
|18 ﬂ*enerally admitted, become cxtmwmshcd in
| the tubes at- about ewhteen mchcs from the =

. furnacé, which is due to the combined effect of
' suffoc&tlon for want of air and the ccooling in- 90'. |

Besides



ing combustion during their onflow through

the boiler. In this unconsumed state these
gases are discharged at the stack, which not
- only causes a g reet waste of fuel, but 18 also be-
5 lieved to be the chief cause of the foul odors
frequently emitted from the stacks of locomo-
tives.. This action is of course greatest when
the fire is fresh, or before the coal has been
- much coked, when the generation of gases from
10 the coal is vely oreat, 4 portion onlv of which
isconsumedinthefurnace,whileaverylargere-
mainder always escapes unconsumed through,
the flues. A proof of this theory is found in
- the blue lambent flames which are frequently
15 seen to issue from or hover over the stacks of
locomotives when momentarily at rest or un-
" der low action, which is the carbonic-oxide gas
which has passed through the flues uncon-
sumed, and which becomes ignited when 1t con-
20 tacts Wlth the air at the mouth of the stack.
- - Now, by referring to Fig. 1, it will be noted
‘that according to my invention I do not make
the flues continuous; but I construct the boiler
- ‘with an intermediate combustion-chamber, «,
25 within the water-space in the course of the
flues between the furnace and the smoke-arch.
-~ This combustion-chamber is of course made
of a strong metallic shell, similar to the rest of
_ the b011e1 and 1S prefel ably inclosed within
30 the first cyhndmca,l section of the boiler, as
- seen in Fig. 1, and is of nearly a semi- eylm—
drmal shape 1 111 cross-section, as shown in Kig.
2, its eurved portion bemﬂ concentric with

the shell of the boiler, while its flat top part |

35 18 placed somewhat below the water-line, S0
that the chamber is: entirely surrounded by
the water of the boiler. The combustion-
chamber, as will be readily noted, is placed
much nearer to the furnace than to the smoke-

10 arch, so that the flues are divided into two
sections leading into and discharging from the
chamber. The first section of tubes b b, are
therefore short, and extend from the tube-
sheet of the furnaee to the rear wall or tube-

45 sheet of the combustion-chamber, and their

) opposite ends are of course tightly expanded

in the respective sheets. The second section

~ of tubes, ¥’ ¥/, are long, and extend from the
 front wall or tube- sheet of the combustion-
‘50 chamber to the front tube-sheet of the boiler
in the smoke-arch. Now, the long tubes ¥’
are prefembly made mueh narrower than the
short tubes b, which latter are about one-third

- larger in ared than the long tubes. Besides
55 havmcr‘ the first or short tubes b wider than
the last tubes 0, I also extend a large tube or
cylinder, ¢, from 'the furnace tothe combustion-
ehamber in about the center of the group of

~ short tubes b, which tube ¢ 18 large enough to
- 60 always conduct a column of flame into the
middle of the combustion-chamber when the

~ furnace is in action, which will always serve

- to ignite any mixture of air and gas that may
form in the chamber. It will therefore be
65 now understood that when the locomotive is

415

chamber will be relatively mueh slower than
the drait through the boiler-flues, and that
hence the gases “drawn from the furnace into
the combustion - chamber thr ough the short 7o
tubes b will be checked in their slaeed’ and
have an opportunity toexpand andreverberate
in this chamber, and will thus become thor- .
oughly mixed and then ignited by the volume
of free flame which will issue into the cham- 75
ber through the large tube ¢, so that a second-
ary or complete combustion will thus be estab-
lished inthe combustion-chamber. The cham-
ber will thus become filled with a reverberat-
ing mass of flame, which, being located at 8o
nearly the middle of the. water- -gpace in the
boiler,will greatly increasethesteaming-power
thereof while all the hot exhausted cases from
this eombustlon ‘whichwill beata much hi cgher
temperature than in the flues of common Doil- 35
ers, will then flow out of the combustion-cham-
ber through the final tubes o, thereby impart-
ing their contained heat thereto, and these
gases will be finally discharged 1n a spent con-
dition from the stack, and in a clearly con- go
sumed and odorless state.  Thisimprovement,
therefore, results not only in a great economy
of fuel, but materially increases the steaming-
power of the boiler, distributes the heat more
uniformly through the length of the boiler, g5
forms a smoke-consuming and gas-burning
furnace, and avoids the emission of the foul -
odors he1 etofore so objectionable, and thus
constitutes an important 1mproveme11t
In order to render the combustion of the roq
gases in the chamber ¢ certain and perfect, it
| 18 provided with inlets for admitting fresh air
| thereto, which inlets are preferably in the form
of the tubes d d, extending from the shell of
the boiler on the top to the top sheet of the 105
chamber @, as well shown in Figs. 1, 2, and 3.
These tubes thus pass through the steam- space,
and will therefore be kept qmte hot, and will
hence heat the air effectually in 'its passage
‘through them, and then discharge this air in 110
hot jets, in the manner of a blow-pipe or hot
blast, down into the middle of the chamber «,
| Where 1t will unite with the hot imper feetl'y
‘consumed gases from.the furnace, and thus ren-
der their combustion perfect, and thereby re- 115
sult 1n the generation of a large quantity of
heat within the middle of the boiler, which has
been heretofore lost. 1f desired, the air-inlets
might open through the sides or through the
bottom of the boﬂel and combustion-chamber, 12¢
thus passing through the water-space; but |
prefer to have the inlets extending through the
| steam-space, as shown, as the heating effect on
the air 18 better in this arrangement. The air-
inlets, however, might open on the front end 125
of the smoke-ar ch, “and the air-heating tubes
| pass from thence thr ough the smoke-arch, and:
thence extend to the combuetlon chambel SO
that the air would be heated by the waste gases
in the smoke-arch, which would form a desir- 130 -
able arrangement; but I do not confine myself

111 eetwn the dratt through the combustion- | to any Speelel arranﬂemeﬂt of the air-inlets.
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The mouths of the air tubes a d &re covered them Straaght dow:u into the water of the tauk o
by a perforated plate, 2, which moves inguides | where they are 1nstantly extinguished and

¢, concentric with. the shell of the boﬂer and.”
o8 provided with a suitable 0perat111ﬂ' dewce..
.5 reaching to the cab, whereby the engineer can
. readily shlfb the’ plate one way or the other,
- .and thus open or close the air-inlets to any de- -
Y sired extent, 8o as to admit the desired quan-
- tity of air or exclude it altogether, according
- T0
B Z_'&Ild giving off large quantltle&. of gases, con-
LI ::_j'“;Sldelanle air may be admitted into the com-
" bustion-chamber to consume these gases; but
- whenthe fire is quite clearlittle orno air may
; be needed from the inlets, as sufficient may en-
oo ter through the furnace- door and pass. through.
... . thelarge tube ¢ with the flame to. render the |
" combustion perfect in the chamber. =~ =~
. TIprefer to operate the regulating-plate by a
el rotary shaft, f, extending out from the cab over
... theshell of‘the boiler, and provided with a pin-
.~ ‘iom, g, on its outer end which meshes with a
'.‘seﬂment of gear-teeth on the p]&te, as ful]y'
o shownin Flgs 2 and 3. |
R 25

to circumstances—that i i8, when the fire is fresh

B Through the base of the eombustlon cham _-
[T -__’-_j.ber and. throua*h the shell of the boiler, a man- |
. hole, %, is formed provided with a smt&ble.
.. cover, 7, by whlch access may be had to the
... interior of the chamber, when required, and
D 30
. &e., from the furnace may be removed.

also through which any accumula‘ued cinders,

I do not wish to infer that an mtermedmté

E ;.r_reverbemtmg chamber in the course of the.
- flues is in itself new, as a previous instance of
this can be oiven; but in that instance the in-

. termediate chambel was not provided with a |
- large tube or conduit extending from the fur-
.7 naceand adapted to convey 1g111t1ng flames in-
..~ . to the chamber in combination with inlets for

i:ﬁ.“.. 40

'admlttmo fresh air to 1e1:1clel the combustlon

~~ certain and perfect and means for regulating:

L 45

the opening of said inlet, which features form
e _'.-_:;:1n1p0rta;11t elements of my improvement. |

~~ shown inmy aforesaid ‘Lppheatlon and is pro-

o 5O
.. " box, m, is arranged in the front end of the
- smoke- arch and depeﬂds from the base of the
. same down between the fore wheels of the
~ . trueck and behind the bumper-beam of the.lo-
. 55 comotive, Within the smoke-arch anineclined |
- apron.or spark-deflector, n, extends out from

- yided with 5pa1k arresting devices, on the
... principle showninthe same apphea;tmn—-—that |
is, a large extmwmshmg chamber or water- |
boiler, with a combustion-chamber, a, located -
‘within the tubular body portion of the boiler,
at or near the middle thereof, between furnace B

‘the tube-sheet over the ﬂues and its outer

6o

- .. endiscurved orturned downwmd to discharge
- directly down ovér the middle of the water-
tank. The exhaust-nozzles o rise-through the i
2o 'base of the smoke-arch and project up through-

c the deflector n, and. discharge above the same

- directly bene&th the stack Z
.+ hence, compels the draft to take an 111d1rect_. |
passage to the stack, and arrests all the sparks

6
LR -Wthh may lssue flom the ﬂues and deﬂects

[ T

- The deﬂector N,

‘quired, by operating: the dumpmﬂ -door p. -
‘The draft however, is not appreciably ob-

‘between the mouth of the deflector and the 75
water-level of the tank, and between the de- -
flector and the front of the smoke-arch, which = -
spaces are each equal to or greater than the =
area of the combined flues.
Testing features, however, form no part of the .
present; mventwn but 1 Would here call at--
tention tothe fact that the combustion-cham- =~

ber ¢ materially assists the action of the spark-
| arrester, as many of the sparks entering the =

furnace will be detained for a while therein,
and will be whirled around in contact with the._ o

tion-chamber in the middle of the cylmdmcal -
‘body portion of the boiler, and fed by both _

i

settle to and collect in the bottom of the tank, o
from which they may be removed, when ‘re- 70

structed by the- Spa:rk, deflector, but simply

changed in its direction, owing to the freespace

“These spark-ar-
chamber in an ‘incandescent state from the 85

flame and gases from the furnace and hot air .
from the air-tubes d, and will thus be partially

| or entirely burned up, so that the amount of 9
sparks finally dlscharn*ed from the flues into =
the smoke-arch will be less in number and

smaller in size, and will thus be more easily

_extmgmshed bemdes those detained by and B
‘burned in the chambel will conduce to the

heating effect.and eeonomlze the fuel as wﬂl-_,__,_. o

be readily appreciated.

1 am aware that & combustlon-chamber has}

been arranged in the furnace end of a boiler
fed through a series of small short tubes from 100
the furnace, with fresh-air inlets in the com-
bustion- chamber to insure the combustion of

gases conveyed by the small short tubes from'
| the furnace into the chamber.

Tam alsoaware S

that a boiler has been planned with a combus- ‘105 ;

small tubes and ‘large tubes or flues from the

| farnace, but without fresh-air inlets in said =

In Fig. 1, kindicates the smoke-arch, whlch_“
| is extended forwardly over the bumper beam
A and beyond the stack I, in the same manner as

chamber. Iam not aware, however, that the IIO.-_.' -

particular combination and arrangement of -
features which I describe and claim'have been

used before, and which produce a materially

;_lmpmved result over the former consrbmctlons - '

What I claim as my invention is— Ee 5

1. The combination, in a tubular steam-

and smoke-arch, of a series of small tubes, b,

IQZQ '-
and one large central tube, ¢, leading from the |

furnace into said ch&mber and w1th fresh-air
‘inlets opening into said ehambel
‘and operating Substantla,]]y as and f01 the pur
pose set forth.

arrang ed

2. A tubular steam boﬂer eonstmcbed w1th
the following combination of coaeting ele-:
ments: a combustion- chamber i in the course of _

the flues between furnace and smoke-arch,
one large flue opening into said chamber from 1'30- oo

the furnace to.convey igniting- -flames into said
ch&mbel a fresh alr mlet or mlets opemng

8o .

95



4. '- ' | | 284,415
1mto Smd chamber and a regulating device for | 4. In a steam- boﬂer such as Set forth, the -
opening or closlng said inlet to desired ex- [ combination, with the combustlon chamber @, 15
‘tents, substantially as herein Shown zmd de- | of the air- 1111613 tubes d, adjustable perfomted |
Scrlbed . | cover &, and the engagm pinion g, with 1ts
5  3.-The combmmtlon 111atubula,rb01lel with | rotary 0pemt1nn* -shaft 7, arranged and oper-
a combustion- chamber a, In the course of the ating substantially as and for the purpose set
flues, of the air-inlets d, 0pen1ng from the out- | forth. |
side of the boiler, extendmn" through the body B - | T
- of the same and dlSGh&lf’ﬂ‘lnﬂ‘ into the combus- | . -~ DAVID GROESBECK.
10 tion-chamber, with the movable perforated |
plate h, arrzmged to cover and uncover the | Witnesses:
mouths of said tubes, substantially as and for | CHAS. A. BALL
the purpose set forth | - 3 - JNo. E. GAVIN.
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