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1o all whom it may concern:

Be it known that I, Guvy M. Bean, a citi-
zen of the United btatbs, and a resident of
Los Angeles, county of Les Angeles, and
State of California, have invente ed certain
new and useful Improvements in Locomo-
tive-Boiler Fire-Boxes, of which the follow-
ing is a specification.

The object of my inventicn is to provide
a refractory lined closure for the fire boxes
of oil-burning locomotives, which shall cost
less and be more durable than those at pres-
ent in use; which shall be more easily and
cheaply rcpaxred and which shall result
in greater economy in use of the fuel oil.

My invention resides in a locomotive fire-
box pan or closure having a round bottomed
portion, the curved surface of which is lined
with a plurality- of segmental bricks, its
end walls protected with refractory mem-
bers held in place by the lining and pro-
vided in one end wall with a burner opening.

My invention also resides 'n 2 metallic
closure for the bottom of a locomotive fire
box having a semi-cylindrical depressed
portion lined with a plurality of segmental
fire bricks and the remaining porticns pro-
tected by refractory bricks held in place by
the lining of the depressed portion, and pro-
vided in one end wall with a burner open-
ing.

My invention also resides in the several

_ combinations of constructions and arrange-
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ments of parts whereby the abgve mentioned
and other objects are attained and all as
hereinafter described and particularly
pointed out in the appended cluims.

My invention will be more readily under-
stood by reference to the accompanving
drawings forming part of this specification
and in which :—

Figure 1 is a central 10Hg!t’1ul il sec-
tlmml view of the lower part of a locomolive

" boiler firebox embodying my invention in &

preferred form; Fig. 2 is a bransverse sec-
tional view of the fire box on the line

2—2 of Tig. 1; Fig 3 is an enlargement of

a portion of I‘lg for more cleyrly illus-
trating one feature of my invention; Fig. 4
is & fragmentary transverse sectional view
of the firebox on the line 44 of Tig. 1.
Fig. 515 a detail longitudinal sectional view
of the depressed portici: of the pan on the

Specificaiion of Letters Patent,
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line 5--8 of ¥ig. 4; and Fig.
tive view of one of the sm
bricks.

The fire box A, as iilustrated in the draw-
ings, has 8 fiue sheet @ at its forward end
from which flues g lead forward into the
barrel of the boiler, side sheets o°, ¢, and
a rear sheet g*. The fire box is inclosed
within the boiler shell and forms with the
shell o® the front, side, and rear water legs
4", &', and ¢® respectively. The rear end
of the fire box contains the usual fire door
or opening 4°. The water legs are eclosed
at their lower ends by means of the mud
ring ¢ which extends completely araund
the bottom of the fire box.

1 close the lower end of the fire box by

6isa perspeé-
ail ventilator

60
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means of a pan B, which is aubstantmﬂv .

flat and secured at its edges to the mud ring
a® with bolts 2'% and in the form ilius-
trated is alse supported by cross straps or
bars & which extend across the fire box be-
neath the depressed portion of the pan and
have their ends bolted to the mud ring. The
floor * of the pan B Is substantially on a
level with the mud ring or the lower end
of the fire bozx and I previde the pan with
a central depressed or drop portion C which
ig substantially semi-cyliadrical in cross
section and extends from the rear end of the
ire box to a point spaced rearwardly from
ihe flue sheet or the forward end of the fire
box. This depressed portion formns the
initial mmbumiou or mixing chamber
wherein the oil, air and gases are primarily

heated, parfisily consumed and theroughly
mixed bbf&:; they rise into the fire box
proper. I close the rear end of the drep

portion with a vertical wall ¢ and I close
the forward end with a similar wall & 1
provide the forward end with a large cen-
tral f)pemuﬂ' ¢ to receive the oil burner E.
1 make the drop portion C of the pan semi-
eyvlindrical in form for several reasons: The
sheet metul of which it is made can be most
easily formed into the shape desited and
with the least amount of labor.. This form
best accommodates itself to fulfil one of the
main objects of my invention, which is to
line substantially all of the boftom and sides
thereof with a number of ‘n‘ icks which are
identical with each other in forin and di-
mensions. 1 kave shown the depressed por-
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'tlon C as being sub;tantuli,y gemi-circular
in form. It will be understood that it may

be somewhat less than a hdlf cylinder and.

still preserve substaniially all of the ad-
vantageous features and functions, the prin-
cipal point being that it is substantially
semi-cylindrical in shape so that, except for
the provision of the holes ¢*, it is possible
to line it with segmental bricks, that are
curved to correspond with the arc of the
circle upon which the pan is formed, and
which are substantially identical. The
drop portion C is connected or secured at

its upper longitudinal edges to the hori- -

zontal floor plate &* by means of angle
members ¢*. The extreme ‘upper longitudinal
edges ¢® of the lower portion of the pan may

e‘{ter_xd above the floor plate * and form'

abutments for retaining the bricks in po-
sition which protect the plate ? and when

‘used these upper edges prevent the floor

bricks from forcing the lining of the drop
portion of the pan eut of place. This fire
brick lining not only protects the pan but
also serves to provide a combustion chamber
which is adapted to be. very highly heated
and thus assist in the vaporization, ignition
and combustion of the fuel oil.

I protect the rear end of the pan and the
fire box with a relatlvely thick refractory
wall ¢® built up of a’ plurality of layers of
fire brick, sometimes supporting them upon
a horizontal plate or shelf ¢ secured in the

lower part of the semi-cylindrical part of

the pan beneath the wall. This horizontal
plate ¢” serves as a convenient foundation on
which to build the wall and eliminates the
pecessity of conforming the lower bricks of
the wall to the circle of the sheet C. I pro-

tect the forward end by the wall ¢®, support-.

ing it upon a horizontal plate ¢® similar to
the plate ¢". This wall has an opening F
which is coincident with the opening ¢* to
receive the burner E. The burner E pro-
jects.the oil lono‘ltudmallv through the pan
and against the wall ¢>. The pricks D con-
form with the inner surface of the portion C
and are so related thereto in size, in the
form shown, that it requires three of these
bricks to complete each transverse row and
the upper edges of the bricks of each row
project above the floor 5% I proportion the
bricks D in this manner so that the lining of
the depressed portion will retain the bricks
in position which protect the floor 8% The
bricks I may have tongued and grooved

-ends which assist in retaining them in posi-

tion, although this constr uction is not es-
sentml A fire box of ordinary length re-
quires a number of the transverse rows of
the “bricks D to completely line it, and T
preferably proportion the thickness of the

.front and rear walls ¢® and ¢® and the width

of the bricks D so that the several rows of
the bricks D, when in position, fit snugly

1914,

_ the bricks &%
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between the front and rear walls whereby
the front and rear walls and the lining of
the shell C mutually retain each other. in
position. The front wall is preferably made
up of two lower bricks ¢'', one at each side
of the burner opening, and an upper row

12 formed of similar bricks which rest upon

the lower row and are retained thereby in
position. * I retain the bricks ¢'' in proper
separated relation by means of a center spac-
mg brick ¢'* w thh I place between them
upon the plate ¢®. The upper edges.c* of
the bricks ¢'* and the lower edges @ of the
upper bricks are so formed that the lower
parts of the upper bricks are retained be-
tween the lower bricks and the end wall ¢?

.of the pan and the middle brick ¢'® of the

upper row is long enough to span the burner
ppemng and rest at its ends upon the bricks

', whereby-it is retained in position. The
constwctxon “of the front wall, "here de-
scribed, is not claimed in this apphcatlon,
but is both described and claimed in my
application Ser. No. 804?783, filed August 3,
Under ordinary conditions, the
burner opemn“ ¢ is large enough to allow
sufficient air to enter the fire box for the
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proper combustion of the oil, but I some- -,

fimes make use of auxiliary air admission
openings G arranged, as shown, adjacent to
the .rear end of the depressed portion C to
admit additional air for combustion pur-
poses. In order to protect the horizontal
floor 5% and complete the lining of the pan I
cover this part with fire bricks ® arranged
between the upwardly projecting edge d* of
the bricks D and the adjacent watel legs or
side sheets of the fire box, and in order to
protect the lower part of the several water
legs, I arrange other floor bricks H* placed

on edge and between the bricks 0* and the’

inner sheets of the fire box. The bricks b*
project above the bricks 5* and thoroughly
protect the lower part of the water legs
from the direct action of the flames. These
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bricks which thus protect the plate d* arve -

prevented from sliding off of the plate »*
by the upper pw]ectmor edges ¢® Of the de-
pressed portion of the pan, but as stated, T
sometimes omit these metallic 1butments, and
even when originally provided they. some-
times burn away, but! even then the floor
bricks cannot be displaced by the jarring of
the locomotive when running, as they are re-

“tained in position by the upper ends of the
segmental bricks D. 1 also cover the por--

tion &' of the floor 0* which connects the
upper end of the plate ¢® to the front water
leg, by means of floor bricks 4° similar to
These bricks 0° are retained
upon the floor against the jarring action of
the locomotive by the upper parts of the
bricks ¢ fo ‘ming the upper row. of the
front wall ¢ The two bricks forming the

lower part of the wall at the fonwrd end 1t
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12

12

Joet



19

i$

2%

30

45

1,188,088 .3

of the cylindrical porion aie held in posi-
tion by the eylindries) Ining. The auter
bricks of the upper row sre beid by their
positiops 5y the overiaphing lining snd iy
the two lower bricks and the eenter brick
of the upper row of end bricks is held iy
position Ly the twe jlower b,
more, the upper row of the end bricks holdy
the floor bricks iv position which progeet t)e
rear part of the pan, conses jeently the lining
of the eviindrical portion of the pan scrves
to retain the other portions of the refractory
lining in position,
particularly sdvantageous fesiure of
my invention resides in the euse with which
can repair the liniyg at any time. The
several segmental beicks and  the fioor
bricks are free to he rewioverd and repiace
without disturbing any considerabile nasiber
of bricks; in fact, most of them can be re-
placed without YemOVINg any hrick bt the
one to be replaced. This r sults in the re.
duction of the FePRAIr CXPeling, ‘
depressed poriion of the pan.
its ends, is completely }ped
which are all of one patlery snve where the
small sections 7* are used) the capital tied
up in stocks of repair bricks i@ reduced LY
minimum.

Preferably 1 ar ange the an e
mission openings (¢ one at £ sl
jacent to the 1ear end of the
tion of the pan. It iy Iviah
streats of air which enter e
iliary OpEIings, into o
small strears, t6 nesist in
of this wir with t
out refatively a
forwing relatively turge Gin
i, exwending circimerent g
I provide two of ihe opesing
side. and T muke then SOthe vy
longitudinally of the pan than the
¢ !

as i

the seguiental Lricks T o provide supg
g iedges for the bricks with which 1 fige
the pan at these posuts. Tastewd of the
bricks D 1 Hue the pan with ceniilata

hricks 4% over the apenings . These Dricl
y* are of the sume length ax the widih of
thie bricks D and ave used i place thevesf,
and are formed to span the openings ¢ nudd
rest al their ends upon the wall of the pan
o The ventilator bricks 9 are long and

- harrew and I cut away their centor portions
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at each side forming recesses g* therein and
extending from their inper to their outer
surfaces, so that when the bricks ure laid 0.
gether, ag shown in Figs. 1 and 4, the ve-
cesses g* will formn subsidiary air inlet opgi-
ings ¢* extending tirough the lining of the
pan, these openings being arrauged over the
openings ¢ in the patt iself serve to adiit
alr at these poiuts int, e combustion el -
ber. I taper these bricks radially so that
they will lie in firns sud solid contact with

Further.

each other snd with the adjacent segmental
Iming bricks . The ventilator bricks ¢*
is thue rvanged side by side form what
may Droperiy be termed & gratings” cover-
ing the o ngs #'in the wall of the pan.
The air i ots therein are long and nar-
# U divide the Incoming air into
w{ thin streams thereby causing
wetively mingle with the gases
« which results in the most
complete axidation of the fuel The venti-
tater beisks as thus made can be produced
at a lowsr cost and the repairing thereof is
nuch chenpor than the perforated bricks in
colines cie, for this purpose. It is only
1eiesg case one of these ventilator
Lricks to replace or renew one
small et oo expensive brick, whereas
e replacing the usual pevforated brick it
requires teplacing of a relatively farge
brick wisel: i r.neh more expensive and re-
quires the wipenditure of niore time and
fabor,

Havivg thie deseribed my invention I
claim as new wnd desire to sectire by Letters
Patent

L

X

rootsse builer firebox i combina-
wtom closing pan provided
~hisposed longrtudinally ex-
Ludrical portion depending
sdge of the fircbox, hop.
<Hoor plate connecting the
Cwith the lower edge of the
for aid pan chiefly comn-
ob substantially wdentienl
cranged within said  de.
e outer edges of suid lin-
“ve said oor plates, and
ks onsaid horizontal
<elid i place by the upper
bricks,

soiler frebox in combina-
o elostog pan, having a
tending centrally disposed
evlindrical depressed por-
d1sposed floor plates con-
portions of the dépressed
ver side edges of the fire.
wges of the se ai-cylindri-
par cisteg above the hori-
s and serving as retainin

ivor bricks placed upon sai

portion wid
box, the I
cul portd i
ondal floor
abutiments {5
Hoor plates.
3. The fire box of an oil burning locomo-
Sive and 2 pan ¢ osing the lower end thereof,
said pan b viug a lon itudinally extending
depressed pevlign, anf one end of said de-
t being provided with g

i

it
pressed poriiog
DUy cpebing, in combination with an oil
burner snudler than the opening in said end
aid adupted to project oi) lengitudinally
throughc se'd depressed bortion, auxiliary
airinlels v the wall of waid depressed por-
tion adjuccnt to e oprposite end of said de-
pressed poction. suid inlets being formed of
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elongated narrow bricks having recessed
sides arranged side by side with their re-
cesses in registry. .

1. A locomotive boiler fire box in combi-
nation with a bottom closing pan having an
elongated, depressed portion, provided with
a burner opening in one end and having a
plurality of Jongitudinally elongated aux-
iliary aiv inlets in its side walls adjacent the
end opposite to the burner opening, said 1n-
lets being formed of. narrow elongated
bricks having recessed sides and together
forming s plurality of narrow elongated air
inlets.

5. A locomotive boiler

" pation with a bottom closing pan having a
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semi - cylindrical elongated depressed por-
tion, one end of said depressed portion be-
ing provided with a burner opening, and
the side walls thereof being provided with
auxiliary air inlets adjacent to the end op-
posite to said burner, said inlets being
formed by narrow elongated bricks having
recessed sides and arranged side by side and
adapted when thus arranged to provide a
plurality of narrow elongated air inlets,

6. An oil burning locomotive boiler fire-
box, in combination with a shelf plate at-
tached to and closing the bottom of said fire-
box, said shelf plate containing an elon-
gated central opening, a plate transversely
curved on the arve of a tylinder which in-
tersects the plane of said shelf plate, the up-
per edges of the curved plate being fastened
to said shelf plate, end plates joining the
ends of said curved plate to said shell plate,
one of the end plates containing a burner
and air admission opening, and satdd eurved
plate containing auxiliary air openings, for
the purposes described. )

7."An oil burning locomotive boiler fire-
box, in combination with a shelf plate at-
tached to and closing’ the bottom of said
firebox, said shelf plate containing an elon-
gated central opening, a plate transversely
curved on the arc of a cylinder which inter-
sects the plane of said shelf plate, the npper
edges of the curved plate being fastened to
said shelf plate, end plates joining the ends
of said curved plate to said shelf plate, one
of the end plates containing a burner and
air admission vpening, said curved plute
containing auxiliary air openings, and a lin-
ing of refractory bricks protecting the sev-
eral plates and containing corresponding
openings,—for the purposes described.

8. An oil burning locomotive boiler fire-
box, in combination with a shelf plate at-
tached to and closing the bottom of said fire-
box, said shelf plate containing an elongated
central opening, a plate transversely curved
on the arc of a cylinder which intersects the
plane o# said shelf plate, the upper edges of
the curved plate rising above and being fas-
tened to said shelf plate in the opemng

fire box in combi-’

‘being fastened

1,138,086

thereof, end plates joining the ends of said
curved ‘plate to said shelf plate, one of the
end plates containing a burner and air ad-
mission opening and said curved plate con-
taining auxiliary air openings for the pur-
poses described. .

9. An oil burning locomotive boiler fire-
box, in combination with a shelf plate at-
tached to and closing the bottom of said
firebox, said shelf plate containing an elon-
gated central opening, a plate transversely
curved on the are of a cylinder which inter-
sects the plane of said shelf plate, the upper
edges of the curved plate rising above an
to said shelf plate in the
opening thereof, end plates joining the ends
of said curved plate to said shelf plate, one
of the end plates containing a burner arid

- air admission opening and said curved plate

K

containing auxiliary air openings, refrac-
tory bricks on said shelf plate and held
by the upwardly extending edges of the
curved plate and a lining of refractory
bricks protecting the remaining plates and
containing corresponding openings, for the
purposes described. .

10. An oil btrning locometive boiler fire-
box, in combination with a shelf plate at-
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tached to and closing the hottom of said fire- .

box, said shelf plate containing an elon-
gated central opening, a plate transversely
curved on the arc of a cylinder which inter-
sects the plane of said shelf plate and hav-
ing its upper edges attached thereto, end
plates closing the ends of and completing
the depressed pan formed by the said curved
plate, one of said dnd plates containing a
burner and air- admission opening, said
curved plate containing auxiliary air open-
ings, refractory lining bricks upon said shelf
plate, refractory bricks protecting said end
plates, refractory Jricks protecting the bot-
tom portion of said curved plate, and each
cide of said curved plate being protected by
a single row of correspondingly curved
Lricks with bricks interposed in the row con-
taining continuations of said auxiliary open-
ings. ) .

11. Tn an oil bur ing locomotive boiler, a
{firebox having n ¢'osed bottom containing 1
semi-cylindrical ,ongitudinally  elongated
pan having a burner and air admission open-
ing in one end and provided with auxiliary
air openings in its sides, in combination with
a refractory lining in the bottom of said pan
and upon the ends thereof, refractory lin-
ings for the'sides of the pan, each chiefly
composed of curved refractory bricks each
of which extends from the refractory lining
in the bottom of the pan to the upper edge
of the pan, for the purposes described.

12. In an oil burning locomotive boiler, a
firebox having a closed bottom containing
a semi-cylindrical longitudinally elongated
pan havinga burner and air admission open-
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g in ne end and provided with aaxiliary
air op.aings in its sides, in combination with
a refractory lining in the bottom of said pan
and upon the ends thereof, refractory linings
for the sides of the pan, each chiefly com-
posed of curved refractory bricks each of
which extends from the refractory lining in
the bottom of the pan to the upper edge of
the pan, and the remainder of the side lin-

16 ings being composed of narrow elongated

bricks presenting openings that form con-
tinuations of the auxiliary openings in the
sides of the pan.

In testimony whereof, I have hereunto set

my hand, this 81st day of March, 1914, in 15

the presence of two subseribing witnesses:
GUY M. BEAN.
Witnesses:
Karaszine E. Trrus,
Paor Weegs.



