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To @il whom it MY conecerin.

Be it known that I, Wirrran NEWTON
Besr, a citizen of the United States, residing
at Los Angeles, in the county of Los Angeles
and State of California, have invente:d new
and useful Improvements in urnaces, of
which the following is a specification.

This mvention relates to a furnace for .
heating locomotives and stationary boilers
aud for other purposes.

Whle the mvention is applicable to va-
rious kinds of furnuces, it is specially adapt-
ed for the furnaces of locomotive-engines, |

Fhe main object of this invention is to Pro-
vide o durable and ellicient arel construe
tion for coal-burning boiler-furnaces wh'ch
will withstand the heat and the mechanical |
strains of locomotive uge, while maintaining
substantially, the full heat-apsorbtive ea-
pacity of the fire-box or furnace-walls.

Another object of my invention is to Pro-
vide an arch of this nature {hat may be set
up, removed, and repaired with a minimum
of trouble and expense.

A further object of my invention is to Pro-
vide such an arch with means whereby cin-
ders or solid combustion products or com-
bustible material carried over and deposited
back of the arch may be returned to the
main combustion-chamber and the entranee
to the boiler-flues kept clear and o pen.

An additional object of my invention is to
provide an arch with air- sy pPply nieans
wiereby air will be supplied .to the interior |
ol the combustion-chamber at (he most de-
sirable point; and a further object is to DIO-
vide & foree draft for such alr-supply means.

The accompanying drawines illustrato my
Imvention as applied to the fire-box of o loco-
motive-boiler. |

igure Lis a vertical section of the fire-hox
on the line T Tin Fig. 1. Tie. T1is a trans-
verse section on the line IT 1T m Fie. 1. - Fio.

m g L Figo IV is o perspective view of
one of the foundations or anchor-brieks for
the areh.  Figs. Vand VI are rear and front
perspective views of the forwar.l arch-see-
tion.  Iig., VII is a side view of one of U
mam arch-sections.  Fig. VIII is o nlan of |

therear end of the fire-box botiom. e IN

L)

18 & Jongitudinal scetion of a form of the for-

=

minal arch-section different fromn; that shown

| The ash-pan 6 below the fire-box

1 designates the fire-box of a locomotive-
bo’ler, or generally the casing or shell of the
combustion-chamber of a lurnace, said fire-
box be.ng surrounded by the water-leg 2 and
having fire-oor 3, orate 4, and drop-grate 5.
| | smﬁ; front
and rear dampers or doors 7 7. Bo:ler-tubes
@ open m the usual manner from the rear of
the fire-box.

At the rear of the drop-grate 5 is provided
a shelf or closure part having a central prate
portion 8, with seats or sockets 9 9 on each
side thereol for recelving and supporting
foundation or anchor blocks or bricks 10,
which fit into said sockets and are thereby
held against lateral or longitudinal move-
ment. “The tops of these anchor-blocks are
melined upwardly and rearwardly and an
arch-seclion 11, with stmilarly-inclined bot-
tom and stop, is placed on these foundation
bricks.or blocks, so as to span the {ront end
of the main combustion-chamber. On its

front side this arch-section has at each end a -

lug or projection 12, that when the areh-sec.
lon 1s put in place vests against the {ront
wall of the fire-box and holds the body or
central part of the arch-section away i{rom
such wall, thereby forming a passage 13,
leading from the space over and bhack of the
arch to the main eombustion-chamber. The

mner laces of the projections are inclined

substantially {rom the upper outer corners
mmward and downward, so that the opening
13 1s substantially hopper or v shaped,
which will permit the cinders to enter af all
points- from the entire width of the arch
without any shoulders oy peints for them to
accumulate and will (hen direct them t the
ceutral portion of the erate, where they will
pe conswed by the intense heat, and av the
same tine a good broad support is secured by
the  substantialty triangular  lugs for the
weight of the inclined arel.

On the side walls or sheets 14 of the uTe-
box are formed, riveted, ov secured a series
of lugs, studs, pins, or projections 15, that en-
guge with the respective arch-sections 11 16
1718, the arch-sections having erooves 19 in
therr ends that receive these studs, and said
arooves bemg parallel to the inelined top and
bottom faces of thiese sections, so that said
sections ean be slid over these studs from the

crears The front arch-section 11 , belng sup-

ported mainly by the anchor-bricks 10, a
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single lug or stud 15 on each end is sufficient | facilitates setting up and repairing of the

to hold the same in place; but for each of the
other sections two or more studs are desir-
abiy provided at each end. These arch sec-
tions form a rearwardly and upwardly in-

elined arch 21, terminating about centrally

oi the fire-box, and the inclined direction of
the grooves 19 in said sections causes the
weight of said sections to tend to press the
same forwardly and hold them in place. All

~of these sections 16 17 iR are provided with.

conicluits or passages 22; extending longitudi-
naliy _
inchined top and bottom faces, and the front
sperion 11 1s provided with passages 23, ex-
tending from its front face in line with pas-
saves 22 and downwardly in line with verti-
cal passages 24 in the anchor-bricks 8, and
with holes 25 in the seats 9, these passazes or
holes 25 communicating with the ash-pan 6.
Suid passages 25 24 23 22 form continuous
condults forthe passaze of air from the ash-
pan to the rear or top end of the arch, and by
making them fan-shaped as they extend to-
ward. the top of the arch, as shown in dotted
lines in Figs. 11 and I11, the air is delivered
to the flames in a wide sheet extending sub-
stantially across the width of the furnace,
thereby producing the most satisfactory re-
sult. Blast-pipes 26 for air or steam may
be provided, extending through each of the
holes or passages 25 and having a supply

conduifs or passages 22 in the rearmost or
end arch-section 18 may extend directly out
at the end of such section, as indicated in

- Figs.X and I, or it may be directed obliquely

4.0

45

L

downward, as shown in Fig. IX or 3
- T a'“ L] . ¥ L ' ?

otner-direction that may be found desirable.
- The srch-sections and anchor-bricks are
5% desirably made.of fire-brick or similar rve-
iractory material coated with carborundum

or other material more refractory than fire-
‘brick, as indicated at b.. Such material is
necessarily comparatively weak and subiject.

- to. breakage and wear, and my invention has

50

- engagement at each end without overbang

55

the 5}}60155

| advantage that it enables an arch
of such material to besupported with a mini-

mm strain on the refractory material, as the

arch-sections are supported by direct vertical

such as would expose the material to a bend-

ng strain. At the same time this improved |
~construction allows the full exposure of the
~s1de sheets or walls of the {ire-box to the heat |

of the eombustion-chaniber, as there are no

foundation or side walls of refractory heat-

msulating material below the ends of the

~.eren to screen the said side sheets from the

O

fire. These arch-sections are desirably

formedof single pieces of fire brick, arched, as
chown, thereby giwing a construction of |

maximum  strain and minimum welght.
The use of a plurality of sections not only

-~

in any

through the same and parallel to their |

The |

arch, but prevents undue strain being

brought on any part of the arch material.
Kach arch-section being integral and extend-

18 brought directly downward on the sup-
porting projections without any side thrust
such as would arise with an arch made with
one or more pbreaksor joints hetween tle ends.
The air-draft trough passages 22 in these
arce-sections keeps down tie tejuperature of
t@ e arch material to some extent, thereby in-
creasing t¥ ¢ durability of t! ¢ structure, and

such air-draft is delivered in a highly-

Feated condition to tl e interior of the com-
bustlon-c: amber at tie point where it is
most ellective—namely, at the point wiere
t. e flanie is dellected by tie areh.

tire draft or velocity of the air and by tie

‘movement of said -substanges and gases

transversely to said draft. |

, The mix-:
mmg of tie partially - consumned substances
and gases and of t! e Lot air is aided both b+

ing from side to side of the fire-box its weight

70
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Tie object of providing the passage 13 be-

tween the arch and t! e front of tie fire-box
18 to allow any material such as cinders, that

1s carried over and settles back of the arch.to

fall down tirough tlis passage onto the rear

grate-space 8, wiere any part of it that is

“combustible will be burned,while tl.e rest ac-
cumulates or is discharged through thegrate-

openings uito the ash-pan. If passage 13
were not provided, trhe space back of the

arch would soon fill up with such material,
thereby clogging or blocking the entrances to.

the boiler-tubes a. Bycoating the fire-brick
arch-sections and ancher-bricks with car-
borundum I add greatly to the durability of

the structure, as carborundum is much more

refractory than fire-brick.
in cases of needed repair a furnace of this
construction can be made ready for use by

heretofore been a fiirndce construdted with

arch-sections capable of such ready repair.
and sucn enduring qualities.. These results

are obtained by constructing the arch-sec-
tions with the Lighly-refractory coating in-

tegral therewith, so that if immediate repairs
; are required tre furnace may be cooled and .
| the new sections placed ‘in position as Fe-

9o

95

110G

105

simply replacing with new the arch-sections
*_I’eqmred’.'_ﬂ I am not aware that,.ﬂlrere ‘has

I'1C

quired, thus greatly aveiding loss of time in

making repairs. -
- Whet 1 claim, and desire to secure

. | re by Let-
- ters Patent of the United States, is—*

120

1. A furnace provided with a grate'and a
forwardly-inclined arch provided at its for-

ward-end with a substantielly hopper or ¥

staped recess constructed to permit the ¢in-
ders to enter from the entire width of the

125

arch and to direct them to the central por-

tion of tle grate at the front tl ereof.

2. in afurnace, a shelf having & grate por-
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tion, anchor-blocks on said shelf, and anarch,
the forward end of which rests on said blocks
wnd is provided with an opening directly
above said grate portion. -

] ' "

3. In o .furpace, 8 shelf having o central

agrate portion and & socket on each side there- |

of, an anchor-block in eack socket, and an -
clined arch resting at.its forward end on said
blocks and having an opening directly above
said grate portion. -

‘4. in a furnace, & shelf having & central

‘grate portion and a perforated socket on each

side thereof, an ancior-block in each socket

Taving & passage communicating with said |

perforation, and an inclined arcu resting at

its forward end on said blocks and having:
two passages communicating with the pas-

sages in tLe blocks, the forward end .of the
arch being provided with an opening to reg-
ister with said grate portion.

5. In a furnace, a shelf having a central

orate portion and & perforated socket at eacly
aide thereof, an anciior-block 1 each socket
having a passage communicating with said

perforation, end an inclined erei resting ag
its forweard end onsaid blocks and having two

fan-shaped passages communicating with
the passages in said blocks, the forward end |

3

of said erch being provided with an opening
to register with said grate portion. o
6. in a furnace, a siell, two anchor-blocks

resting thereon at a distance apart, the top
of each of which is inclined, and an inclined

arch formed from a series of sections, cach
scetion extending from side to side of the
furnace and the-forward section resting on

ing to register with tne space between said
blocks, and means for supporting the other
sections. - - |
7. A section for an arch m a furnace con-
sisting of & curved piece of {ireproof material,
each end of which is provided with a groove
and the forward side with a lug at eacn end,
said section being furtlier provided with a
passage at each end which extends from the

‘bottom upward and rearward to the rear
| face. o |

In witness whereof 1 have signed my name
o this specification, in the presence of two

subscribing witnesses, at Los Angeles, Cali-

fornia, this 3d day of April, 1903.
WILLIAM NEWTON BEST.
Witnesses:” - |
- ArrUr P. KNicHr,
JULIA TOWNSEND.

R0

' said inclined tops and provided withan open-
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