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UNITED STATES 

1,947,225 

PATENT OFFICE 

1,947,225 
LOCOMOTRWE BOILER 

Harry M. Pflager, St. Louis, Mio., and Augustinie 
R. Ayers, Cleveland, Ohio; said flager as 
signor of his entire right to General Steel Cast 
ings Corporation, Granite City, Ill., a corpora 
tion of Belaware 

Application January 11, 1932. Serial No. 585,978 

ii6 Claims. (Cl. 122-235) 
Our invention relates to railway rolling stock 

and particularly to locomotive boiler structure 
and consists in a novel construction and arirange 
ment of boiler steam and water drums and head 
ers, fire box and mud ring structure and a SSO 
ciated elements. 

In locomotive boiler structures such as have 
been made heretofore, suitable Wrought iron Or 
steel tubes have been joined at their ends to 
suitable plates constituting tube sheets, fire box 
sheets, etc., and the fire box has usually been 
constructed of inner and outer sheets adapted 
to receive Water between them and requiring a 
multitude of stay bolts for strengthening pur 
poses and also requiring continual inspection and 
maintenance WOrk. 
The main object of our invention is to COn 

struct a high pressure, high capacity boiler 
by providing water and steam headers in heavy 
units, preferably of cast steel, and in connecting 
the units. With a multitude of Water tubes and 
utilizing all the space between the headers and 
the tubes for the passage of heated air and gases 
from the fire box to the Smoke stack, thus pro 
viding a greatly increased area of Water con 
taining chambers to which heat may be applied, 

It is another object of Oul invention to con 
struct a boiler providing for different degrees of 
expansion in its upper and lower portions due 
to different temperatures at these parts. 
Another object is to provide a locomotive boiler 

comprised of a number of cast members assem 
bled together, any one of which may be replaced 
Without removing the locomotive from Service for 
a substantial period. 
Another object of our invention is to eliminate 

a large number of riveted joints. Where leakage 
may occur and we attain this object by forming 
Warious parts, which previously have been made 
separately, in a single unitary structure. 
There are a number of detail objects, incidental 

to the general objects set forth above, which Will 
appear from the following description of the 
structure embodying our invention and from the 
accompanying drawings in which: 

Figure i is a top view of a locomotive boiler, 
the outer casing being Sectioned. 

Figure 2 is a longitudinal vertical section on 
the center line of the boiler. 

Figure 3 is a rear end view of the boiler with 
the boiler covering Sectioned. 

Figures 4, 5, 6, and 7 are vertical transverse sec 
tions taken on the corresponding section lines of 
JFigure 2. 

Figure 8 is a detail section of one of the joints 
between adjacent headers, 

Figure 8a, illustrates a modification of the 
Sale, 

Figures 9 to 15 correspond to Figures 1 to 7 but 60 
illustrate a modified structure, Figures 12 to 15 
being transverse sections taken on the corre 
Sponding Section lines of Figure 9. 

Figures 16 to 21 similarly illustrate another 
modification, Figures 19, 20, and 21 being sec- 65 
tions on Corresponding Section lines of Figure 17. 

Figures 22 to 26, inclusive are detail sections 
taken on the corresponding section lines of Fig 
Ullre 21. 

Figure 27 is a top view of the boiler, with the 70 
covering sectioned, illustrating another modifica 
tion of the invention, 

Figure 28 is a vertical longitudinal Section of 
the same taken on the line 28-28 of Figure 27. 

Figures 29 and 30 are vertical transverse sec- 5 
tions taken on the section lines 29-29 and 30-30 
of Figure 28. 

Figure 31 is a horizontal Section showing the 
tube arrangement and is taken on the line 31-31 
of Figure 28. 80 

Figure 32 is an enlarged detail section of a con 
nection between adjacent header members. 

In the constructions shown in Figures 1 to 8 
inclusive, We utilize a plurality of integral hollow 
castings to form Substantial portions of the boiler 85 
Structure. One of these castings has a general 
U shape, the CrOSS bar 1 of which constitutes a 
rear lower Water header or rear mud ring sec 
tion of the firebox, and the leg sections 2 of which 
form lower side headers or mud ring sections of 90 
the firebox. ithese portions are of cylindrical 
Section. The rear portion includes an upstand 
ing centrally located hollow extension 3 having a 
transverse opening 4 for receiving the fire door. 
An upper header 5 extends from side to side of 95 
the firebox over the rear member 1-3 and a plu 
rality of upright Water tubes 6 connect these 
tWO castingS. 
Transverse header arms 5 are integral with a 

cylindrical drum 8 extending along the top of 100 
the firebox and centrally thereof and merge with 
the drum in reinforcing curves of substantial 
radius. A plurality of Water tubes 9 extend up 
wardly from the lower header sections 2 and then 
Curve in Wardly to connect With the upper drum 8. 05, 
The header and drum member 5-8 has a cap 5a 

... Which may be an integral part of hite member 
but, to facilitate casting and cleaning opera 
tions, may be formed separately and secured in 
place by a familiar type of clamp shown at C. lil Q 
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throughout their lengths with a plurality of wa 
ter tubes 79 which connect with transverse head 
er's 80 extending laterally from the central upper 
drum 81. Abreast of the superheater, the lower 
drum 72 has side drums 82 similar to the corre 
sponding parts 75 of the rear section and tubes 
83 lead upwardly and over the Superheater tubes 
62 and then inwardly to connect with drum 60. 
Section 73 in front of the Superheater is provided 
With headers 84 which mount another bank of 
tubes 85 corresponding to tubes 79 similarly con 
nected to transverse headers 87 extending lat 
erally from the upper central header 86. 
This modification also illustrates another 

method of securing adjacent sections together, 
as indicated, by inturned flanges 88 on headers 
60, 77, 81, and 86. These flanges bolt together 
aS indicated in Figure 32 and the bolts are Sub 
jected only to steam temperatures and are pro 
tected from the higher temperatures and other 
deterioration which would arise from directº con 
tact with the flue gases. 

Obviously, many other changes in the contour 
and arrangements of the headers and in their as 

È sembly may be made without departing from the 
spirit of the invention. Many of the header 
castings may be made uniform, if desired, to fa 
cilitate replacement. Also, Various castings may 
be secured together entirely by welding, or parts 
requiring occasional renewal may be bolted or 
riveted together. 
The eXclusive use of all modifications Of the 

described structure which come within the scope 
of our claims is contemplated. 
We claim: - 
1. A locomotive boiler header structure com 

prising a Series of header Sections, each adja 
cent pair of sections having centrally located 
OppOSing bolting flangeS Spaced from the adja 
cent faces of the Sections, a bushing between Said 
Sections, said bushing having its outer Surface 
tapered in opposite directions and fitting Within 
the adjacent open ends of said sections, and bolt 
elements cooperating with said flanges to draw 
together said sections and cause the same to 
tightly engage said bushing, each of Said headers 
including elongated hollow arms extending out 
Wardly in opposite directions from said bolting 
fiangeS. 

2. In a locomotive boiler, a plurality of spaced 
header structures each including a hollow arm 
portion extending transversely of the boiler, a 
cylindrical drum portion extending longitudinally 
of the boiler, and bolting flanges, spherically 
shaped bushings fitting within the adjacent open 
ends of said drum portions, and bolt elements 
cooperating with said flanges to draw together 
Said structures and cause said drum portions to 
tightly engage said bushings, there being Sub 
stantial spaces between adjacent arm portions. 

3. In a locomotive boiler, a cast metal lower 
structure forming a rectangular base extending 
from side to side of the boiler and having ho 
low side headers and hollow transverse headers 
connecting said side headers, a cast metal upper 
structure forming a central longitudinal member, 
water tubes extending from the side headers of 
said lower structure upwardly and inwardly to 
said upper structure, and Superheater headers 
integral with said upper structure with tubes de 
pending therefrom substantially the depth of 
the boiler, there being water headers and tubes 
below, at each side of, and above said super 
heater tubes. 

4. A locomotive boiler device comprising a 

3 
water and steam drum with an upper extension 
intermediate its ends forming a steam dome and 
a lower extension forming a superheater header, 
there being a dry steam pipe leading from said 
dome through Said Water and steam drum to said 
header. 

5. An integral cast metal header structure for 
a locomotive boiler comprising a hollow part 
forming a portion of a continuous drum section 
and a plurality of hollow arms projecting on 
each side from said hollow part and spaced from 
each other and having water tube seats. 

6. An integral cast metal header structure for 
a locomotive boiler comprising an elongated 
transverse water receiving part having tube seats, 
a central enlargement forming a longitudinal 
Water drum Section, a bulge in the upper wall of 
Said enlargement forming a steam collecting 
dome, and a dry steam pipe section integral With 

- the Wall of said enlargement and extending from 
inside Said bulge to a point outside said structure. 

7. In a locomotive boiler, an elongated hol 
low header extending across a lower edge of the 
fire box, elements on said header for supporting 
the same on the locomotive underframe, the cen 
tral portion of said header being enlarged up 
Wardly and recessed to form a fire door opening, 
a header extending across the upper edge of said 
fire box above said first-mentioned header, and 
tubes connecting said headers, certain of said 
tubes connecting with said enlargement and 
others at the sides of said enlargement extend 
? Substantially from top to bottom of the fire 
OX, 
8. In a locomotive boiler, lower headers includ 

ing transverse members extending across the 
boiler and longitudinal members between the ex 
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tremities of Said transverse members, an upper 
Superheater header structure, superheater tubes 
depending from Said last-mentioned header, a 
Steam header above said superheater header, and 
Water tubes connecting said lower headers and 
Said steam header, there being water and steam 
tubes and headers below, above, and on all sides 
of Said Superheater tubes. 

9. In a locomotive boiler, a lower water header 
including Spaced transverse members, a super 
heater header above the same with depending 
Superheater tubes, a water or steam header above 
Said Superheater header and extending forwardly 
and rearwardly thereof, and water tubes con 
necting Said lower header and said upper water 
or steam header, there being water or steam tubes 
and headers above, below, and forwardly and 
rearwardly of Said superheater tubes. 

10. A header structure for a locomotive boiler 
including a transverse part forming a superheater 
header, a longitudinal drum section, there being 
a steam dome on the upper surface of said section 
immediately above Said part, and a dry steam 
pipe extending from said superheater header part 
into said dome. 

11. In a locomotive boiler, a superheater header 
with Superheater tubes projecting therefrom, a 
steam drum above said superheater header, water 
tubes forwardly and rearwardly of said super 
heater tubes and connected with said steam drum, 
a steam dome on said drum immediately above 
Said Superheater header, and a dry steam pipe 
Supported by Said drum and including a part ex 
tending into said dome and parts extending trans 
versely through the walls of said drum and con 
nected with said superheater header. 

12. A locomotive boiler integral cast metal 
structure comprising a longitudinal steam drum 
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4. 
section, an arm disposed transversely thereof and 
forming a Superheater header, there being a bulge 
in the Wall of said section forming a steam dome 
immediately above Said alin, and a dry steam pipe 
With an end inside said dome and a part extend 
ing through the Wall of said section and connect 
ing With Said aim. 

13. A locomotive boiler header comprising a 
pair of Separately formed parts each including 
a hollow section having a bolt receiving passage 
extending through its fluid chamber and Sealed 
therefrom, and bolt head or nut engaging ele 
ments On the exterior of said sections, and bolts 
caoperating with said elements to secure together 
Said parts. - 

14. In combination in a locomotive fire box, a 
one piece hollow header of substantially inverted 
T shape having a cross bar extending from side 
to side of the fire box and a wide upright inter 
mediate the end of Said cross bar, there being 
alined openings in the front and real walls of said 
upright With a continuous integral Web extend 
ing through the upright at the edges of said open 
ings to form a fire door, a header extending fans 
versely of the fire box and spaced a substantial 
distance above Said first-rinentioined header, and a 
plurality of water tubes extending between said 
upper header and the upper walls of the cross 
bar and upright of Said first-nentioned header. 

5: . 
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15. In a locomotive boiler, a lower structure ex 

tending from side to side of the boiler and includ 
ing spaced side header's and transverse headers 
COI necting the Sane, an upright structure form 
ing a longitUdinal member intermediate the Ver 
tical planes of Said side headers, Water tubes ex 
tending from Said side headers upWardly and in 
Wardly to said upper structure, and a super 
heater including a header connected with said 
upper structure and including tubes depending 
therefrom for Substantially the depth of the 
boiler, there being water headers and water tubes 
below, at each side of, and above said Superheater 
tubes. 

16. În a locomotive boiler, a header Structure 
comprising a continuous hollow drum part and a 
plurality of relatively shallow elongated spaced 
apart arms extending transversely of said drum 
part, there being a plurality of transversely 
spaced upright water tubes extending down 
Wardly fron said arms, the spaces between said 
arms and said water tubes being open from top 
to botton of the structure to provide for the free 
passage of the products of combustion over sub 
stantially the entire area of said arms and tubes. 

H. M. PELAGER. 
AUGUSTINE R. AYERS. 
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