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To all whom it may concern: . .
'Be it known that I, James H. Grove, a
citizen of the United States, and a resident
of Omaha,; Douglas county, Nebraska, have
invented certain new and useful Improve-
ments in Lignite-Burning Furnaces, of
which the following is a full,-clear, and
exact description, such as will enable others
skilled in the art to.which it appertains to
make and use the same. ST
My invention relates to improvements in
boiler furnaces and has special reference to
improvements in locomotive boiler furnaces.
The draft in a locomotive hoiler furnace
is induced by a blower or exhaust nozzle in
the “front-end” or smokebox of the boiler,

“and is so forcible that unless special care is
. used in firing the furnace the burning fuel
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is lifted off the grate. Hollow arches of the
so-called Wade & Nicholson type, by intro-
ducing air inte the fire box above the burn-
ing fuel lessen the velocity of the currents
in the firebox, and with ordinary fuels pre-
vent the carrying over of cinders and ashes
mto the flues. The Wade & Nicholson hol-
low. -arches, when used, markedly improve
the performance of locomotive boilers, but

_even these arches do not enable the use of
such fuels as lignite; though they go far

toward doing so, as the peculiar manner of
introducing air into the firebox tends to sup-

press the rise of the fuel, ashes and cinders

from the grate.’ There are large sections of
this country in which lignite is the only fuel

" that is locally obtainable in sufficient abun-

dance to supply the railroads, and the prob-
lem of previding furnaces in which it may
be used involves questions and considera-
tions of great importance. Many inventors
and engineers have appilied themselves to
the problem, but up to this time no success-
ful lignite burning furnace has been de-
vised. I have succeeded in solving this
problem in a very simple manner, and this
present invention has reference to such im-
provements. .

My invention consists generally in a loco-
motive boiler furnace comprising a firebox
having a flue sheet at one end and a fuel
door at the opposite end, in combination
with an inclined arch of refractory mate-
rial, arranged in the front part of the fire
box, and a second arch, or baffle, also of re-
fractory material, depending from the top
of the firebox, back of the front arch. A

furnace of this construction has the effect of
so completely suppressing the rise, flotation
and escape of cembustibles and of ashes and
cinders, as to enable the burning of lignite,

-and In practical use has proven of great

value and efficiency.

My invention will be more readily under-
stcod by reference to the accompanying
drawings forming a part of this specifica-
tion, and in which, :

Figure 1 is a vertical transverse section
of a lacomotive furnace embodying my in-
vention; and, Fig. 2 is a vertical longitudi-
nal section thereof. '
~ In the drawings I have illustrated a loeo-
motive boiler furnace embodying the inven-
tion, the firebox being of a so-called “nar-
row ”’ type. -

2 represents the shell of the boiler; 8 the
flues, 4 the flue sheet; 5 the rear sheet of the
firebox; 6 the door-opeéning; 7 the fuel door
which closes the opening; 8, 8, the side
sheets; 9, the crown sheet; and 10 the grate.
In the front part of the firebox, extending
rearwardly from. the flue sheet, 4, is the in-
clined Wade & Nicholson hollow arch, A.

The air is supplied to the ducts, A’, through -

a vertical duet A’", which opens through the
grate. The arch is built up of refractor

bricks, and the air passing therethrough is
heated to a high temperature. Upon
emerging from the ducts, A’, the hot air,
under high velccity, strikes the refractory
deflectors, A’”’, and is thereby thrown or
deflected downward toward the grate and
toward the rear emd of the firehox. B is »
second arch whieh extends downwardly
from the erown sheet, 9, of the fire box.
This arch,-as well shown in Fig. 2 of the
drawings, is arranged back of the arch, A,

| with its lower edge substantially on a level

with the top thereof. The arch, B, is pref-
erably supported on studs, B”, which pro-
ject from the side sheets of the furnace.
The arch B may be compored of any suit-
able number of refractory bricks and I pre-
fer to notch or scallop the edges of the
bricks which contact the side and crown
sheets to permit flow of furnace gases upon
said sheets ‘and equalize the temperature
thereof. The' dependisig arch, ‘B, prefer-
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ably occupies a vertical position and is pref- -

erably somewhat more remote from the rear
sheet of the firebox than from the rear end
of the front arch. The  opening, C, be-
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- of the furnace.

2

tween the two archeé is termed ,ﬂ«m throat
The space D below and be-

* "hind the arches is called the fire chamber

i0

aund the space, E, above and in front of the
arches, A and B, is called the combustion
chamber. All of the hot gases and combus-
tible’ products from the fire: chamber ‘must
pass through the throat, C, to enter the com-
bustion chamber, E.. In Fig. 2 burning fuel
is shown upon the grate. The action of the
exhaust nozzle at the front end of the flues
creates a’ partial vacnum in the firebox;

. ‘hence*air rises through the fuel in sufficient
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quantity to support combustion, and air

‘also enters through“the hollow arch, A, by

which latter the heated air'is thrown’down-
‘ward toward or uponthe burning fuel’

It will be noted that the hof air from. the

arch, - A, ‘is projected substaritianlly “across
and beneath the throat C, and“its™ tocity
is such as to turn-or ‘deflect’the $ases risink

from the fuel downi¥ard and toward the

rear ¢fid of the firebox, there the:currents
of gas and air rise behind ‘the' depending

“arch, B; and- to' escapé*through ‘the throat

C must’ pass dovwilwvard “beneath. sdid arch;

B.- "Phe fitst ‘effect noted is that‘the light |
- fuel particles and gases from the fitel ini-
stead of belng

permitted’to tise directly to
the throat of thé fiurnace,’sre to a’‘greater’
or less extent’precipitated toward the fuel,
the- force of the sireams”of "air from the

archy A, €ombining ‘with 'thé redubtion of

thévacuunt' above tht fu
missioly of“air ‘througl

the aieh, a

d tend-

ing/to'suppress’ the vise 8% the gases, fuel-

partiélés” and cinders:

/ _cinders’ " "The” Second effect
which 1§ readily obervable, '

ble,; is the better

nixture’ thereyith
ch. The third

ougl

of i"resh air from thé

and Importaiit effect ot thy arch or fiitnace

construction’ is that: the fuel paiticles and
.cinders which are carried p’hy the,currents
(= - . e . T A (el

of air and gas are thrown againét"the rear

- sideof the veftical Arch, B, and Tosing their -
“velocity fall “toward or upon the grate.’

Their escape into the combustion charhber
and into’ the fives of the boiler is thus pre-
vented. o o Vo
The good. effects of thé arehes ‘are not re-
stricted’ to.thé suppression of the cartying

‘over of the cinders and ashes, but include
- the complete breaking up of the currents or

strata of burned and burning gases, giving
time for their thorough adnixture with air
and_ consequent ‘consumption of the light
combustibles' and particles of carbonh given

. up by the mass of lignite on the grate,” “Ag

shown in, Fig. 2, T prefér that the vertical

or crown' sheet “arch, B, shdll be near the | = 4 i 5 j )
| grate and provided with a flue sheet at one -

front arch, A, biut it shoul ,
to a position oyer the same, for
the cinders and ashes impinging ‘on

ald never, be. moved
hat case
the

1,083

fuél,"due to ‘the ‘ad-

es and pdrticles

. thearch.
B would be' deposited ori the top of the aich

,005

A, defeating one of the distinct objects of
the invention, by increasing rather than di-
minishing the clozging of the boiler flues
with ashes and cinders. v :

A further and distinct advantage of my
invention follows upon the restriction of

70

the throat, C, of the furnace to a eompara- -

tively small size through the: employment
of the vertical arch without covering up the
crown sheet of the boiler. It will be noted

75

that only the upper édge of the crown arch

is presented to the crown sheet, and that no
other part of the crown sheet is-covered or
protected from the currents of ‘gas. The
heat from the fire rises back of the arch as
well as "1 front of it and consequently I re-
tain the even heating of the crown and side
sheets of the furnace, as in other furnaces,
and at the same time secure the numerous
other advantages before set forth. _
Having thus described my invention I
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claim as new and desire to secure by Letters -

Patent: = | :
1. A" lignite burning locomotive boiler

furnace comprising a  firebox having a

grate and provided with a flue sheet at one
end and a fuel door at the opposite end, in
combination with an.inclined hollow front
arch of refractory material through which

-alr is introduced and deflected downwardly,

and a second arch or baffle, also of refrac:
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tory material, depending from the top of

arch, substantially as described. - -
‘2. A 'lignite_burning locomotive boiler

the firebox above and back of said front

furnace comprising a firebox having a

grate and provided with a flue sheet at its
front ‘end and a fuel door at its rear end,.

said ‘door normally preventing the entrance

of air at said rear end, in combination with

" a hollow front arch arranged to project hot
‘air downwardly and toward the rear end of

the firebox, and a second arch or baffle ex-
tending downwardly from the crown sheet

“and from side to side of the firebox, back
| of said . front arch, substantially as de-

scribed. , v

3. A lignite burning locomotive boiler
comprising 4 firebox having a grate and
provided with flues at its front end and a
normally closed fuel door at its rear-end, in
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combination with a front arch of refractory

material arranged to project hot air down-
wardly and toward the rear end of the fire-
box and a second or top arch also composed
of refractory material, depending from the
crown sheet of the firebox at a point back
of said front arch, there being a throat or

_opening between said archés, substantially

as and for the purpose specified. - .

4. A 'locomotive boiler firebox having a
end and a fuel door at the opposite end, in
combination ‘with an arch composed of re-

fractory material and_extendiﬁg rearwardly
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and upwardly from said flue sheet, said
arch containing air heating passages and
having at its upper end a deflector arranged
to project the heated air downwardly to-
ward the rear end of the firebox, a crown
arch supported Dbetween the sides of .the

firebox and extending from the top of the

firehox downwardly to substantially the
level of the top of the front arch, said
crown arch being arranged between the

3

rear end of the front arch and the rear end
of the firebox, as and for the purpose speci-
fied. - , '

In testimony whereof, I have hereunto

set my hand, this 25 day of July, 1907, in 15

the presence of two subscribing witnesses.
o JAMES H. GROVE.
Witnesses:

- Cuas. C. Lacy,
C. L. HexpEL,



