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locomotive cab 3 (Fig. 1) being also shown. 
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To all whom it may concern: 
Beit known that I, JAMES M. McCLELLON, 

a citizen of the United States, and a resident 
of Everett, in the county of Middlesex and 
Commonwealth of Massachusetts, have in 
Vented an Improvement in Fire-Boxes for 
Boilers, of which the following description, 
in connection with the accompanying draw 
ings, is a specification, like numerals on the 
drawings representing like parts. 
My invention relates to boiler fire-box 

construction, and more particularly to fire 
boxes of the locomotive type. 
The character of my invention may be best 

understood by reference to the following de 
Scription of an illustrative embodiment 
thereof shown in the accompanying draw 
ings, wherein: - 

Figure 1 is an end elevation of a locomo 
tive fire-box embodying my invention, show 
ing parts broken away; Fig. 2 is a section 
taken on line 2-2 of Fig. 1; Fig. 3 is a 
transverse vertical section through the fire 
box, taken on line 3-3 of Fig. 8: Fig. 4 is a 
section taken on line 4-4 of Fig. 3; Fig. 5 
is an enlarged section taken on line 5-5 of 
Fig. 1: Fig. 6 is an enlarged section taken 
on line 6-6 of Fig. 3; Fig. 7 is an enlarged 
section taken on line 7-7 of Fig. 3; Fig. 8 
is a section taken on line S-8 of Fig. 1; and 
Fig. 9 is an enlarged section taken on line 
9-9 of Fig. 1, looking upwardly. 

Referring to the drawings the illustrative 
fire-box herein embodying my invention is 
shown in connection with the barrel 2 (Fig. 
3) of a locomotive boiler, a portion of the 
The fire-box comprises side walls 4 (Fig. 3) 
each consisting of a plurality of unitary, 
hollow upright sections 5 (Figs. 5 and 8) 
extending side by side transversely to the 
length of the fire-box. To provide a wall 
which will be inextensible and stable as a 
whole and at the same time be of sufficient 
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local or unit flexibility and expansibility to 
expand and contract in response to varia 
tions in temperature without buckling, 
stressing or weakening, each of the wall sec 
tions is made to present a flexion shelled side 
or portion 6 conveniently curved, bulged or 
convexed in cross-sectional shape at the in 
ner or fire face of the wall. The exterior 
sides of the sections are not heated and 
strained to the same extent as the inner sides 
6 and therefore do not need to be formed 
to provide for the same expansion as do the 
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inner 'sides, although they may be so formed 
if desired or may and preferably will be 
formed to present curved sides such as shown 
at 7, of less convexity than the opposite or 
inner sides. The sides of the sections con 
necting their curved sides 6 and 7 are flat 
tened and the flattened or adjacent sides are 
provided with means substantially through 
out the lengths of the sections to secure said 
sides against movement in the direction of 
the length of the series and consequent 
lengthening of the series as a whole and to 
localize the expansion to the individual sec 
tions. This may conveniently be done by 
riveting or otherwise securing the adjacent 
sides of Said sections together. To localize 
or restrict the flexion to the flexion portions 
of the sections the latter are hereinsecured 
together by two vertical rows of rivets 8 and 
S wholly 
tively adjacent the fire-box and the exterior 
sides of the wall. 
In practice the sections may be made of 

sheet or rolled material bent into the form 
described and having their edges lap-welded 
together; by drawing metal through dies of 
proper form; by bending or shaping com 
mercial cylindrical tubing to the desired 
form or in other ways as desired. It will 
be understood that the cylindrical tubing 
referred to may be readily bent or shaped 
to give the desired section without the neces 
sity of removing any of the stock of the 
tubing as distinguished from what is termed 
“mechanical tubing”, the latter being of . 
such inherent rigidity as to prevent its being 
formed as described but, on the contrary, 
the latter may be properly shaped only by 
planing or milling its surfaces accompanied 
by a sacrifice of strength. 
i It is well-known that pressure in a con 
tainer tends to cause the walls thereof to 
assume a shape of circular cross-section. By 
my invention the side of each section facing 
the interior of the fire-box (the side which 
is subjected to the highest heat) may be con 
vexed or curved to have the shape which the 
pressure of the steam in the section would 
tend to cause said side to assume. As a 
result, the pressure of the steam does not 
tend to distort said side, but, on the con 
trary, tends to maintain it in its originial 
shape. The side of a section facing the ex 
terior of the fire-box may also be curved or 
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convexed and, by similar reasoning, tends 
to maintain its original shape. The opposed 
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rected toward said opening to permit ready 
access for riveting, welding or otherwiseSe 
curing the cups to said tubes. To provide a 
free circulation above the fire-door and to 
prevent dead spaces in the sections beneath 
the fire-door which would permit an insula 
tion film of dry steam to form adjacent Said 
cups 25 and result in burning the latter, said 
sections 24 may communicate near said cups through nipples 27 expanded into holes in 
the adjoining sides of said tubes. The lower 
ends of the short sections above the fire-door 
may be flushed or cleaned out through 
plugged holes 28. 
Water is permitted to flow from section to 

section of the end wall through suitable 
openings or nipples 29 (FigS. 1 and 5), the 
latter being expanded into holes in the ad 
joining Sides of the sections of the Wall adja 
cent their lower ends. If desired, these 
nipples may be spaced at intervals through 
out the lengths of the sections. 
The lower ends of the sections of both the 

side and end walls are herein closed by Suit 
able cups 30, fitted into and riveted or other 
wise secured to said ends, with their flanges 
directed outwardly, thereby forming a sec 
tional mud ring for said walls and coöper 
ating with the nipples 9 and 29 to form 
mud-chambers. These chambers may be 
flushed out through plugged holes 31 adja 
cent the lower ends of the end sections of 
the walls. By closing the upper and lower 
ends of each section with individual cups 
there is provided a very advantageous con 
struction. Any one of the sections may be 
readily withdrawn, for replacement or re 
pair, by removing the cups from the ends of 
such section, thereby permitting access from 
both its ends to the rivets uniting said sec 
tion to the adjoining sections, and without 
disturbing the latter further than by the re 
moval of some of the rivets of the closing 
cups of said adjoining sections. 

Referring to Figs. 1 and 6, it will be ob 
served that the bottom of the fire-box in 
clines from the fire-door Wall toward the 
tube sheet, thereby causing any sediment or 
accumulation in the mud-chambers of the 
side walls to gravitate toward one end there 
of, where they may be flushed out. This 
inclination may also conform to the inclina 
tion of the fire grate (not shown), the latter 
being inclined to distribute the draft on the 
coal on the grate and effect a uniform and proper burning of the coal. 
Having described the side walls and fire 

door wall, I will now describe the top or 
crown of the fire-box. Herein this crown 
comprises a suitable chamber shown as com 
posed of a plurality of drums (Figs. 1, 3 and 
8), including a central drum 33 and side 
drums 35. The side walls are extended up 
wardly opposite to the outer sides of the 
side drums 35, and may be secured thereto 
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in any suitable manner. Herein the adja 
cent faces of the drums and the bulged sides 
of the walls are flattened and riveted or 
otherwise secured together, and may com 
municate through nipples 37, which may be 
expanded into holes therein (see Fig. 3). 
Each drum is provided with a head 38 pro 
vided with a man-hole 39 having a remov 
able cap plate 40. The side drums are pref 
erably placed at a level slightly lower than 
said central drum. When the water level 
is above the nipples 37 steam may be liber 
ated above the water in the drums above the 
level of said nipples, whereas when the 
Water level is beneath said nipples steam 
may be liberated not only above the water 
in the drums but also above the water in 
the side Walls. The crown drums are also 
secured to the fire-door end wall (Fig. 1). 
To this end the upper rims of the end Wall 
Sections are shaped to conform to the con 
tour of the under surfaces of the drums, and 
are secured thereto by suitably shaped clos 
ing cups 41 (Fig. 9), which may be riveted, 
welded or otherwise secured to said sections 
and said drums. These end tubes and the 
drums may communicate by means of nip 
ples 43, which may be expanded into holes 
in said cups and drums. By connecting the 
crown drums to the end wall as described, 
not only are said drums effectively supported 
with convenient communication with said 
end wall sections, but the ends of the drums are entirely exposed, permitting ready ac 
cess into the interiors of said drums through 
the man-holes 39. The crown drums are 
Supported at their opposite ends by enter 
ing the same through apertures 45 (Figs. 
3 and 8) in a tube sheet 47 (Fig. 4). To 
leave sufficient material surrounding these 
apertures to form flanges 49 integral with 
the tube sheet and constitute collars which 
may be riveted to said drums, the apertures 
45 are spaced and herein are not made circu 
lar, but are more or less elliptical in shape. 
The adjacent ends of the drums may be 
narrowed or formed to fit said apertures 
and to avoid leaving spaces between said 
drums along their lengths they adjoin sub 
stantially throughout their lengths, with the 
exception of those portions which are en 
tered into said apertures. As shown herein 
the middle drum is narrowed on both sides, 
whereas the side drums are narrowed on 
their inner sides only. 
To provide as large an extent of steam 

and water space as possible the middle drum 
33 is entered into the tube sheet substantially 
on a level with the top of the barrel 2 (Fig. 
4). The tube sheet is not fitted directly 
into the end of the barrel but is enlarged to 
conform to the front end of the fire-box and 
is secured to a front mud-ring 50. This 
tube sheet is provided with a flange 51, the 
edge of which abuts against an expansible 
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throat sheet 56 encircling the barrel of the 
boiler and extending above the top of the 

10 

otherwise secured to the tube sheet 47 

latter, and beneath said barrel to the mud 
ring 50, said sheet being riveted to said bar 
reland ring. The tube sheet flange and said 
throat sheet may be united by a band or con 
necting plate 58, which may be riveted or 
otherwise secured to said flange and throat 
sheet. - - 

Suitable stay plates 63 may be introduced 
between said strip and tube sheet at short 
spaces above said mud-ring 50. The front 
sections of the side Walls may be ??????? O 

See 

Fig. 3). The mud-chamber 64 above the 
mud-ring 50 may communicate with the ad 
joining sections of the side walls adjacent 
the lower ends of the latter, through nipples 
98 expanded into the sides of said sections 
and said tube sheet. The water from the 
barrel may pass through the barrel throat 
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side walls, the up 
tions adjoining the tube sheet may be pro 

into the mud-chamber 64 and thence through 
the nipples 9 into the front sections of the 
side walls. The Water may then circulate 
freely through the ample sized nipples 9 
throughout the sections of the side walls. 
To provide additional means through which 
the water may pass from the barrel to said 

per ends of the Wall sec 
vided with nipples 9, expanded into the 
sides of said sections, and said tube sheet, at 
points slightly beneath the drum nipples 37 
referred to. - - . 

It will be apparent that a fire-box such 
as described above has no stay bolts what 
ever and has no rivets exposed to the fire. 
The side and end walls have been defined as 
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made of flexion shelled, unitary, hollow sec 
tions. The crown drums although larger 
than said sections yet come within said defi 
nition and we may therefore refer to the 
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fire-box as comprising side walls, an end 
wall and a crown each comprising flexion 
shelled, unitary sections. 

It will be understood that my invention 
is not limited to the particular embodiment 
shown herein, but that various modifications 
may be made without departing from the 
spirit and scope of my invention. 
Claims: 
1. A fire-box comprising, in combination, 

a crown drum; a plurality of upright uni 
side wall sections secured at their up 

per ends to and communicating with said 
drum; and means closing said sections at 
their lower ends, said unitary sections each 

tially throughout their lengths thereby to 
provide structural stability of the fire-box 
as a whole coupled with unit flexibility. 

2. A fire-box comprising, in combination, 

968,627 
sections presenting outer and inner oppo 
sitely convexed flexion sides and flattened 
sides, the latter being secured to one another 
substantially throughout their lengths; a 
crown chamber with which said. unitary sec 
tions communicate at their upper ends and 
to which they are secured; and means clos 
ing said sections at their lower ends, the 
whole providing structural stability of the 
fire-box combined with unit flexibility. 

3. A fire-box comprising, in combination, 
a plurality of upright seamless integral side 
Wall sections presenting outer and inner op 
positely convexed flexion sides and flat sides, 
the latter being Secured to one another sub 
stantially throughout their lengths; a crown 
chamber with which said integral sections 
communicate at their upper ends and to 
which they are secured; and means closing 
said sections at their lower ends, the whole 
providing structural stability of the fire-box 
combined with unit flexibility. 

4. A fire-box comprising, in combination, 
a plurality of upright unitary communicat 
ing side Wall sections each presenting outer 
and inner oppositely convexed flexion sides 
and flat sides, the latter secured to one an 
other substantially throughout their lengths; 
a crown chamber with which said unitary 
Sections communicate at their upper ends 
and to which they are secured; and means 
to close said sections at their lower ends 
the whole providing structural stability of 
the fire-box combined with unit flexibility. 

5. A fire-box comprising, in combination, 
a plurality of drums forming the crown of 
the fire-box and side walls secured at their 
upper ends to the outer drums of said crown, 
each of Said side walls comprising upright 
unitary sections presenting outer and inner 
oppositely convexed flexion sides and flat 
sides, the latter being secured to one another 
substantially throughout their lengths; and 
means to close the lower ends of said sec 
tions, the whole providing structural sta 
bility of the fire-box combined with unit 
flexibility. 

6. A fire-box comprising, in combination, 
side walls and an end wall, each comprising 
upright unitary sections presenting outer 
and inner oppositely convexed flexion sides 
and flat sides, the latter being secured to 
one another substantially throughout their 
lengths; a crown chamber with which said 
sections communicate at their upper ends 
and to which they are secured; and means 
to close the sections of said walls at their 

presenting outer and inner oppositely con 
vexed flexion sides and flattened sides, the 
latter being secured to one another substan 

lower ends, the whole providing structural 
stability of the fire-box combined with unit flexibility. 

7. A fire-box comprising, in combination, 
a plurality of upright unitary side wall sec 
tions presenting outer and inner oppositely 
convexed flexion sides and flat sides, the lat 

65 a plurality of upright unitary side Wall ter being secured to one another substan 
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tially throughout their lengths; a crown 
chamber with which said unitary sections 
communicate at their upper ends and to 
which they are secured; and means to close 
the upper and lower ends of said sections, 
the whole providing structural stability of 
the fire-box combined with unit flexibility. 

8. A fire-box comprising, in combination, 
a plurality of upright unitary side wall sec 
tions presenting outer and inner oppositely 
convexed flexion sides and flat sides, the lat 
ter being Secured to one another substan 
tially throughout their lengths; a crown 
chamber with which said unitary sections 
communicate at their upper ends and to 
which they are secured; and cups to close 
the upper and lower ends of said sections, 
the whole providing structural stability of 
the fire-box combined with unit flexibility. 

9. A fire-box comprising, in combination, 
upwardly converging side walls; an end 
wall comprising a plurality of upright ta 
pered unitary sections presenting outer and 
inner oppositely convexed flexion sides and 
flat sides, the latter being secured to one an 
other substantially throughout their lengths; 
a crown chamber to which said sections are 
secured; and means to close said sections at 
their lower ends, the whole providing struc 
tural stability of the fire-box combined with unit flexibility. 

10. A fire-box comprising, in combination, 
a crown drum having a flattened side; a plu 
rality of upright unitary side wall sections 
secured at their upper ends to the flattened 
side of Said drum and communicating there 
through with the latter, each of said sections 
presenting outer and inner oppositely con 
vexed flexion sides and flat sides, the latter 
being secured to one another substantially 
throughout their lengths; and means to 
close said sections at their lower ends, the 
whole providing structural stability of the 
fire-box combined with unit flexibility. 

11. A fire – box comprising in combina 
tion, a crown drum; a plurality of upright 
unitary side wall sections presenting outer 
and inner oppositely convexed flexion sides 
and flat sides, the latter being secured to 
one another substantially throughout their 
lengths, the upper ends of said sections be 
ing flattened to conform to the contour of 
said drum and secured thereto; and means 
to close said sections, the whole providing 
structural stability of the fire-box combined 
with unit flexibility. 

12. A fire-box comprising, in combination, 
a crown drum; side walls secured thereto; 
an end wall comprising a plurality of up 
right unitary sections having their upper 
ends shaped to conform to the under sur 
face of said drum and secured to the latter, 
each of said sections presenting outer and 
inner oppositely convexed flexion sides and 
flat sides, the latter being secured to one an 
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other substantially throughout their lengths; 
and means to close the lower ends of said 
sections, the whole providing structural sta 
bility of the fire-box combined with unit flexibility. 

13. A fire-box comprising, in combination, 
a crown drum; side walls Secured thereto; 
an end wall comprising a plurality of up 
right unitary sections having their upper 
ends shaped to conform to the under sur 
face of said drum and cups for connecting 
said sections to said drum, each of said Sec 
tions presenting outer and inner oppositely 
convexed flexion sides and flat sides, the 
latter being secured to one another substan 
tially throughout their lengths; and means 
to close the lower ends of said sections, the 
whole providing structural stability of the 
fire-box combined with unit flexibility. 

14. A fire-box comprising, in combination, 
a tube sheet; a plurality of fire-box drums substantially contiguous throughout their 
lengths and having ends formed for inser 
tion in spaced openings in said sheet and 
flanges on said sheet secured to said drums 
and projecting away from the interior of 
the fire-box. 

15. A fire-wall comprising, in combina 
tion, side walls and an end wall comprising 
a plurality of upright unitary Sections pre 
senting outer and inner oppositely convexed 
flexion sides and flat sides, the latter se 
cured to one another substantially through 
out their lengths; a crown chamber to which 
said sections are secured; and means to close 
the lower ends of said sections, said end wall 
having a fire-door opening and closing means 
for the ends of said sections above and be 
neath said opening, said sections also com 
municating one with another above and be 
neath said opening. 

16. A fire-box comprising, in combination, 
side walls and an end wall comprising a 
plurality of upright unitary sections pre 
senting outer and inner oppositely convexed 
flexion sides and flat sides, the latter se 
cured to one another substantially through 
out their lengths; a crown chamber to which 
said sections are secured; means to close the 
lower ends of said sections, said end Wall 
having a fire-door opening and closing cups 
for the ends of said sections above and be 
neath said opening, said sections also com 
municating one with another above and be 
neath said opening. 

17. A fire-box comprising, in combination, 
a plurality of upright unitary side wall Sec 
tions presenting outer and inner oppositely 
convexed flexion sides and flat sides; means 
to secure the latter to one another substan 
tially throughout their lengths, said means 
being inclosed within the interiors of Said 
sections; a crown chamber with which said 
unitary sections communicate at their upper 
ends and to which they are secured; and 
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means to close said sections at their lower 
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flexibility. 
ends, the whole providing structural sta 
bility of the fire-box combined with unit 

is. A boiler and its fire-box comprising, 
in combination, a cylindrical barrel; front 
and back tube sheets and tubes connecting 
said sheets; a fire-box of which the back tube 
sheet constitutes the front wall; and side 
Walls for said fire-box each comprising a 
plurality of upright unitary sections pre 
Senting outer and inner oppositely convexed 
flexion sides and flat sides, the latter secured 
to One another substantially throughout their 
lengths; a crown chamber with which said 
unitary sections communicate at their upper 
ends and to which they are secured; and 
means to close the lower ends of said sec 

2 O 
tions, the whole providing structural sta 
bility of the fire-box combined with unit 
flexibility. - . . . . 

19. In a boiler, the combination of a plu 
rality of upright unitary Wall sections pre 
senting outer and inner oppositely convexed 
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flexion sides and flat sides, the latter secured 
to one another. Substantially throughout 
their lengths; and a crown chamber to 
which said Sections are secured, the whole 
providing structural stability combined with unit flexibility. 

20. A firebox comprising, in combina 
tion, a plurality of adjoining crown drums; 
a plurality of series of upright unitary side 
ing Secured at their upper ends to and com 
municating with the outer crown drums, 
each of Said sections presenting outer and 
inner oppositely convexed flexion sides and 
flat sides, the latter being secured to one 

40 ?. ?? another. Substantially throughout , their 
lengths ; and means to close said sections at 
their lower ends, the whole providing struc 
tural stability of the fire-box combined with 
unit flexibility. - 
- 21. In a boiler, the combination of a Se 

Wall Sections, the sections of each series be-, 

-963,627 

ries of upright unitary wall sections respec 
tively self-sustaining and individually ex 
pansible transversely of said series, said sec 

|tions having flattened, non-self-sustaining 
portions longitudinally of said series, but 
with their flattened portions secured one to 
another for mutual support and structural 
stability and to prevent extension of the sec 
tions in the direction of the length of the 
series. . . 

22. In a boiler, the combination of a se 
ries of upright unitary flexion sections; a 
chamber at their upper ends with which 
some of said sections communicate and are 
connected; and means substantially through 
out the lengths of the respective sections to 
secure adjacent sides thereof against move 
ment in the direction of the length of the 
series, thereby to localize the expansion to 
individual sections. *,? 

23. In a boiler, the combination of a bar 
rel; a tube sheet haying a portion project 

barrel; an offset connection between Said 
projecting portion and said barrel and con 
nected with the latter, and a crown drum supported by said tube sheet at the project 
ing portion thereof. 

24. A boiler, comprising, in combination; 
a barrel; a flanged tube sheet larger than 
the end of said barrel and with the flange 
of said sheet secured to said barrel, and a 
crown drum supported by Said tube sheet. 

25. A boiler, comprising in combination, 
a barrel; a flanged tube sheet larger than 
the end of said barrel and with its flange 
secured to said barrel, and a plurality of 
drums supported by said tube sheet. 
In testimony whereof, I have signed my 

name to this specification, in the presence of 
two subscribing witnesses. 

JAMES M. McCLELLON. 
Witnesses: 

HENRY T. WILLIAMS, 
EVERETT. S. EMERY. 
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