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To all whom it may concern: 
Be it known that I, GUY M. BEAN, a citi 

Zen of the United States, and a resident of 
Los Angeles, county of Ios Angeles, and 
State of California, have invented certain 
new and useful Improvements in iuocomo 
tive-IBoiler Fire-Boxes, of which the follow 
ing is a specification. 
The object of my invention 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 repaired; and which shall result 
in greater economy in use of the fuel oii. 
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 inem 
bers held in place by the lining and pro 
vided in one end waii with a burner opening. 
My invention also resides in a 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 portions 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 
ling. 
My invention also resides in the several 

combinations of constructions and arrange 
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ments of parts whereby the above inentioned 
and other objects are attained and all as 
hereinafter described and particularly 
pointed out in the appended claims. 
My invention will be more readily under 

stood by reference to the accompanying 
drawings forming part of this specification 
and in which :- 

Figure 1 is a central longitudinal sec 
tional view of the lower part of a jocomotive 
boiler firebox embodying my invention in a 
preferred form; Fig. 2 is a transverse sec 
tional view of the fire box on the line 
2-2 of Fig. 1: Fig. 3 is an enlai'gement of 
a portion of Fig.2 for more clearly illus 
trating one feature of my invention: Fig. 4 
is a fragmentary transverse sectional view 
of the firebox on the line {-,-4 of Fig. 1. 
Fig. 5 is a detail longit dial sectional view 
?of the depressed portiis if the pan on the 
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liné, 5-5 of Fig. 4; and Fig. 6 is a perspec 
tive view af one of the snail ventilator 
bricks. 
The fire box A, as illustrated in the draw. 

ings, has a file sheet a at its forward end 
from which fues a lead forward into the 
barrel of the boiler, side sheets a, a, and 
a rear sheet a'. The fire box is inclosed 
within the boiler shell and forms with the 
shell a the front, side, and rear water legs 
a", a', and a respectively. The rear end 
of the fire box contains the usual fire door 
tor opening a”. The water legs are closed 
at their lower ends by means of the mud 
ring a' which extends completely around 
the bottom of the fire box. 

close the lower end of the fire box by 
means of a 
fiat and secured at its edges to the mud ring 
a' with lots a, and in the form ilius 
trated is also 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 audi ring. The 
floor of the path it is substantially on a 
level with the liaud ring or the lower end 
of the fire box and i provide the pan with 
a cential depressed or drop portion C which 
is substantially seni-cylindrical in cross 
section and extends from the rear end of the 
fire box to a point spaced rearwardly from 
the file sheet or the forward end of the fire 
box. This tiepressed portion forgins the 
initial combustion or mixing chamber 
wherein the oil, air and gases are primarily 
heated, partially consumed and thoroughly 
mixed before they rise into the fire box 
proper. I close the rear end of the drop 
portion with a vertical wall c' and I close 
the forward end with a similar wall c. I 
pi's vide the forward end with a large cen 
tral opening r” to receive the oil burner E. 

nake the drop portion C of the pan semi 
cylindrical in form for several reasons: The 
sheet metal of which it is made can be most 
easily formed into the shape desired and 

This form 
best accommodates itself to fulfil one of the 
main objects of my invention, which is to 
line substantially all of the botton and sides 
thereof with a number of bricks which are 
identical with each other in fori and di 
mensions. I have shown the lepresseli po'- 
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tion C as being substantially semi-circular 
in form. It will be understood that it may 
be somewhat less than a half cylinder and 
still preserve substantially 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 (7', 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 b" by means of angle 
members c'. The extreme upper longitudinal 
edges c of the lower portion of the pan may 
extend above the floor plate b and form 
abutments for retaining the bricks in po 
sition which protect the plate b” and when 
used these upper edges prevent the floor 
bricks from forcing the lining of the drop 
portion of the pan out 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 relatively thick refractory 
wall c' built up of a plurality of layers of 
fire brick, sometimes supporting them upon 
a horizontal plate or shelf c' secured in the 
lower part of the semi-cylindrical 
the pan beneath the wall. This horizontal 
plate c' serves as a convenient foundation on 
which to build the wall and eliminates the 
necessity of conforming the lower bricks of 
the wall to the circle of the sheet C. I pro 
tect the forward end by the wall c, support 
ing it upon a horizontal plate c' similar to 
the plate c". This wall has an opening F 
which is coincident with the opening c to 
receive the burner E. The burner E pro 
jects, the oil longitudinally through the pan 
and against the wall c'. The bricks 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 b. 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 b°. The 
bricks D may have tongued and grooved 
ends which assist in retaining them in posi 
tion, although this construction is not es 
sential. A fire box of ordinary length re 
quires a number of the transverse rows of 
the bricks D to completely line it, and I 
preferably proportion the thickness of the 
front and rear walls c' and c and the width 
of the bricks D so that the several rows of 
the bricks D, when in position, fit Snugly 

1914. 

part of 

the bricks b. 
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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 c', one at each side 
of the burner opening, and an upper row 
a' formed of similar bricks which rest upon 
the lower row and are retained thereby in 
position. I retain the bricks c' in proper 
separated relation by means of a center spac 
ing brick c' which I place between them 
upon the plate c”. The upper edges, c'. of 
the bricks c' and the lower edges c' 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 c' 
of the pan and the middle brick c' of the 
upper row is long enough to span the burner 
ppening and rest at its ends upon the bricks 
c', whereby it is retained in position. The 
construction of the front wall, here de 
scribed, is not claimed in this application, 
but is both described and claimed in my 
application Ser. No. 854,783, filed August 3, 

Under ordinary conditions, the 
burner opening c", 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- . 
times 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 b” and complete the lining of the pan I 
cover this part with fire bricks barranged 
between the upwardly projecting edged of 
the bricks D and the adjacent water 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 to placed say 

on edge and between the bricks, l and the 
inner sheets of the fire box. 
project above the bricks land 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 b are 
prevented from sliding off of the plate d' 
by the upper projecting edges c' 6f the de 
pressed portion of the pan, but, as stated, I 
sometimes omit these metallic abutments, and 
even when originally provide 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. I also cover the por 
tion l of the floor l' which connects the 
upper end of the plate c” to the front water 
leg, by means of floor bricks to similar to 

These bricks l are retained 
upon the floor against the jarring action of 
the locomotive by the upper parts of the 
bricks c' forming the upper row of the 
front wall c. The two bricks forming the 
lower part of the wall at the forward end 
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of the cylindrical or to aise held iii posi. 
tion by the cylindrical lifying. This liter 
bricks of the apper row #14: i.eidi is tiei 
positions 3 the 'exii; ; ; ; )iing it ?i is 
the two jewer is ricks and the ef; ; ; ; brick 
of the upier row i end bricks is bel. ii 
osition y the two lower ricks. 'Irther'. 

it ore, the upper row of tite ed "icks holds 
tie floor bricks in position which rotect tist 
rear part of the pai, 'Urse; eity the lining 
of the cylindrical portion of the pan serves 
to retain the other portiotis of tie refracto", lining in position. 
A particularly advantageous feature of 

my invention resises it the ease with which 
I can repair the ini is at any triae. The 
several segaerta bricks and the floor 
bricks are free to he eneyed and re: laced 
without disturbing any cosiderable is listie 
of bricks; in fact, most of then say be re 
placed without renoving : Yiy i i" ic it the 
one to be replaced. This rests : the re 
duction of the repair ex}a is 2, asid as the 
depressed portion of the ar, -i iliutits: 
its ends, is conletely it', 'ith bricks 
which are all of one : tter; ; 4: i. e. where the 
small sections / are used th: ca;itai sie: 
up in stocks of repair ricks is rediced to : minimum. 
Preferably arrange the ai: X 

mission openings (; one it eac: , s: i.e ::::: 2 
jacent to the ear end if it tie;''': ; ; ; ;r 
tion of the pau). It is a vis: 
streats of aii' which ent: til's 3r 
iliary one 71 igs, ii) is ; ; ; 
sm::iii streais, it assist it, 
of this is sith t is . . " 
oit relatively a 'ge 
f: iiig Islati : 
in, extenting ci 
I provide two of the oietings (, at eat 
side, and I make then ski; ; , , , , i.i. 
longitudinally of the pit in that ti) is ; ; ; , ?: 
the segi ental ticks i t ( , ; side sity, i. 
ing iedges for the bricks with w; it i: ; (1): 
the ran ai, these jets. 1:te: t , f { } {e 
bricks D iiie the pail with e i ! at 
bricks /* }ver the eijings y'. 'hese is ks 
ty are of the salue length as the wii if 
tie bricks D and a 'e used is lace the 'ef, 
and at e formed to span the openix igs ( ' ' ) 
rest at their ends apon the wall of the pan 
('. The ventilator bricks g” are long aid 

7 : i: ; d. 

t? : : 

narrow aid cut away their cetes' portions 35 

(33 

25 

at each side forming recesses /* therein and 
extending from their inner to theii' ite 
surfaces, so that when the bricks are laid it). 
gether, as show in Figs, i and 4, the 'e- 
('esses 9" will for in silisidiary air inlet opsi 
ings ty' extending ti'ot gll the lining of the 
pan, these openings reig arranged over the 
openings g in the pati itself serve to a digit 
air at these points it, the coinbustion charia 
ber. I taper these bricks radially so that 
they will lie in firin a ul solid contact with 

each other first with the adjacent segmental 
ining ticks ). The ventilator bricks g’ 
is thi: ; ; ; (l side by side form what 
ji: ; p 'tre: y : terned “gratings' cover 
fig thi: ; ; *e: ; ligs ty' in the wali of the pan. 
The air as it sists therein are long and nar 
row serving ti: divide the incoming air into 
a la': i.e. f hin streams thereby causing 
the ai: , , ...: 'it'ely mingle with the gases 
if coin}}} sigi, which results in the most 
coalet stion of the fuel. The venti 
later i ; is this made can be produced 
at a low ; ci;t and the repairing thereof is 
in ugh cite: ; ; ;han the perforated bricks in 

c is tiis purpose. It is only 
ités; *:::se 'ne of these ventilator 
risks : to replace or renew one 

'int '. is extensive brick, whereas 
it rei: (. rig is usual perforated brick it 
equires a cing of a relatively large 
brick wi: ; 'i ich more expensive and re 
(guites the 3 st: iiii tire of more time and iabo, 

avitg it is tilescribed say invention I 
claim as: the \, , ; iesire to secure by Letters Paient: 

i. i. (xii, ( ; is builer firebox in combina 
tion with a ... ion closing pari provided 
with a a : : is lose longitucially ex 
endi it clical portion depending 

'ge if the firebox, hori 
3 or plates connecting the 

i; with tie is wer' edge of the 
{ i riisi pan chiefly coil 
of substantially identical 
'aigel within said de 
: otter eiges of said ii 
e sail loor pates, and 

liks (i: said orizontal 
; : - ; ; ; ace by the upper 

t; iiicks. 
2 cite firebox is combina 

ii il 'kosig pan, having a 
iing centrally list s: 

iii drical depressed por. 
is osed floor plates con 

i:'' is g : : sorticias if the depressed 
;:(litiez is is is is ver' side edges of the fire 
tax, the i::::::: eiges of the semi-cylindri 
cal ciriit is if sh; a rising above the hori 
Zital fic: ; liaii's and serving as ES abutinents it: for bricks placed upon sai floo) lates, 

3. The kite ius X of an oil burning locomo 
tive aird a taj, losing the lower end thereof, 
s: it an it jig a longitudinally extending 
depressed it rich, and one end of said de 'essesi ): ; 'i ji being provided with a 
built 41 it g. in coilipination with an oil 
burier - iller than the opening in said end 
and 4 dated project oil longitudinally 
tit rougia 3: it letnessed portion, auxiliary 
air ilies : tie wall of said depressed por 
tioli actii - it it isosite end of said de 
pressed it it i. i.i.d inlets being formed of 

iii. i. (: 
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elongated narrow bricks having recessed 
sides arranged side by side with their re 
cesses in registry, 

4. 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 longitudinally elongated aux 
iliary air inlets in its side walls adjacent the 
end opposite to the burner opening, said in 
lets being formed of narrow elongated 
bricks having recessed sides and together 
forming a plurality of narrow elongated air 
inlets. 

5. A locomotive boiler fire box in combi 
nation 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 fre 
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 arc of a cylinder which in 
tersects the plane of said shelf plate, the up 
per edges of the curved plate being fastened 
to said shelf plate, end plate joining the 
ends of said curved plate to sit shelf plate, 
one of the end plates containing a burner 
and air admission opening, and said carved 
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 elol 
gated central opening, a plate transversely 
curved on the arc of a cylinder which inter 
sects the plane of said shelf plate, the upper 
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 lates containing a burner and 
air airission opening, said curved plate 
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 of said shelf plate, the upper edges of 
the curved platerising above and being fas 
tened to said shelf plate in the opening 

1,138,066 

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 arc of a cylinder which inter 
sects the plane of said shelf plate, the upper 
edges of the curved plate rising above and 
being fastened 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 and air admission opening and said curved plate 
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 bfurning locomotive boiler fire 
box, in combination with a shelf plate at 
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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 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 end 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 bricks protecting the bot 
tom portion of said curved plate, and each 
side of said curved plate being protected by 
a single row of correspondingly curved 
bricks with bricks interposed in the row con 
taining continuations of Said auxiliary open 
ings. 

11. In an oil but ing locomotive boiler, a 
fire ox having a cised bottom containing a 
semi-cylindrical longitudinally 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 containin a semi-cylindrical longitudinally SES 
pan having a turner and air admission open 
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ing in re 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 linings 
for the sides of the par), each chiefly con 
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 in 

10 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, have hereunto set 
my hand, this 31st day of March, 1914, in 15 
the presence of two Subscribing witnesses. 

GUYM. BEAN. 
Witnesses: 

KATHERINE E. TITUs, 
PAUL WEFris. 


