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Harry M.

Pflager, St. Louis, Mo., and Augustine

R. Ayers, Cleveland, Qhio; said Pflager as-
signor of his entire right to General Steel Cast-
ings Cerporation, Granite City, IlL., a corpora-

tion of Delaware

Application January 11, 1932. Serial No. 585,978
i6 Claims. (CL 122——235)

Our invention relates to railway roliing stock
and particularly to locomotive boiler structure
and consists in a novel construction and arrange-
ment of poiler steam and water drums and head-
“ers, fire box and mud ring structure and asso-
ciated elements.

In locomotive boiler structures such as have
been made heretofore, suitable wrought iron or
steel tubes have been joined at their snds tc
' suitable plates constituting tube sheets, fire box
sheets, ete, 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.

Tt is another object of our jinvention 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
various 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 1 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.

wigures 4, 5, 6, and 7 are vertical transverse sec-
tions taken on the corresponding section lines of
S Figure 2.

. place by a familiar type of clamp shown at C.

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

Figure 8a illustrates a modification of the
same.

Figures 9 to 15 correspond to Figures 1 to 7 bub
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 iltustrate another
modification, Figures 19, 20, and 21 being sec-
tions on corresponding section lines of Figure 17.

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

Figure 27 is a top view of the boiler, with the
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-
tions taken on the section lines 20—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.

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
structure. One of these castings has a general
U shape, the cross bar 1 of which constitutes &
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
the firebox. These 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
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
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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 ‘extend up-
wardly from the lower header sections-2 and then

curve inwardly to connect with the upper drum 8. 105.

The header and drum member 5-—8 has a cap 5¢

_which may be an integral part of hte membef

pbut, to facilitate casting and cleaning opera- .
tions, may be formed separately and secured in
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* The tubes connecting one vair of

" with a row of plugged openings 56 to pei

2
At the front of the firebox is a lower trans.
verse header section 10 and an upper drum sec-
tion 11, the lower header 16 extending the full
width of the boiler, angd each section comprising
a single hollow casting. The lowser section 10 is
secured o the forward ends of header iegs 2
and the upper section 11 is secured tc the forward
end of drum 8. A
Adjoining section 19 is o section 12 of g lower
water header extending from side to sig
combustion chamber and adjoining s G
section 13 of an upper steam drum. Section
and 13 are connected by =z plurality of
tubes 23 extending upwardly from the lo
header 12 and then curving inwardly {o commec
with the upper drum 13. .
Adjoining the front ends of sections 12 and 13
are & series of header sections 14 and 15, each
including a hollow arm extending across the
boiler and a portion for connection with the ad-
Jacent section. The entire boiler may eonsist
of a series of similar sections, as ssetions 14 and
15, or a number of sections may be combined in
larger units as 18, 16a, 17 and 18, each having g
series of projecting arms spaced apart i ngitudi-
nally of the boiler.
The upper and lower hagders are ¢
a plurality of waber tubss 23z exposed to
gases passing from the firebox to the smoek

ey

staggered relation with the tubes of

gases and thereby most effectively exirach the

 heat therefrom. It is to be understood that the
“lengths of these header sections may be varied to

suit different designs of boilers and to accommo-
date manufacturing conditions which may favor
longer or shorter castings under certain cir-
cumstances. Each transverse arm is provided

permit ac-
cess to the interior of the header o facilitate se-
curing the ends of the tubes 6 and 23¢ in the tubs
seats.

The header 18, which terminates tha unpar
header series, includes an upwardly extending en-
largement 19 forming a steam dome, Preferably,
an outiet dry steam pipe 29 is formed integrally
with the deme and header structure and termi-
nates in a flange portion 21 adapted to ke con-

- nected to a superheater header 22,

The superheater tubes 25 are vertically dis-
posed and are distributed throughout the boiler
chamber In front of the water tube chamber.
The tubes 25 extend the full depth of the hoiler
and the steam is caused to circulate through the
tubes 25 by means of suitakle partitions in the
header 22. The discharge end ¢f the headsr has
an outlet 26 which branches inio the steam con-
duits 27 leading to the main steam cylinders (not
shown). -

Adjacent header castings are shown as welded
together, as illustrated in detail in Figure 8, but
suitable holting flanges and cao perating bolts or
rivets may be used as shown in Figure 8a. The

- joints may include spherical or tapered hushings

as shown in Figures 23, 25 and 26 referred to
later. ~

The boiler is provided with an outer cover 24
of any suitable construction which preferakly is
fitted with insulation 29.

In the construction shown in Figures 9 to 15,
the central upper drum 35 has lateral arms 81
spaced below the boiler covering 32 and its steam
dome extension 33 is located intermadiate the
ends of the boiler. : Dry steaimn pipes 24 are Iccat-

1,947,225

ed In the space above arms 31 and present a sub-
stantial length of surface exposed to the heated
gases above the tubes and transverse hesders.
The superheater tubes 35 extend downwardly
and rearwardly from the header 35 and pro-
Ject between the vertical water tubes 37. The
sections 58 and 59 of the boiler headers are shown

‘»rovided with fanges 38 and 39, respectively,

ereby adjacent sections may be fastened to-
géther as indicated in Figure Se.

The form: shown in Figures 16 to 24 inclusive,
125 a2 pair of spaced longitudinal upper drums
0 and 41, each comprising a plurality of cast
sections of suitable lengths with integral con-
nections 52. Some of these sections have in-
tegral transverse arms 42 extending outwardly
to the side of the boiler. A pair of headers 43
and 44 in the lower part of the hoiler comprise
similar sections with integral transverse arms
45. Tubes 48 connect arms 45 with arms 42 or
with drams 46 and 41.

The upper header sections are secured together
by means of lugs or flanges 47 and 48, and bolts
49 and 50. The lugs may be located on adjacent
ends of abutting sections, in which case short
bolis, as at 49, weuld be used, or the lugs may be
located on spaced sections permitting the use of
longer bolts, as ab 50, Lugs 48 and 49 are placed
above arms 42 in order to be removed from the
direct path of gases in the boiler. Spherical or
tapered bushings 51 are inserted in the joints be-
tween the adjacent sections.

The lower headers are secured together by
means of bolts 53 inserted in suitable recesses 54
extending transversely through arms 45. These
bolis 53 can be long enough to extend throush
several arms if desired. As in the case of the
apper headers just described, the joints between
the cast sections are sealed by spherical or tg~-
pered bushings 55.

This modification is in other respects similar
to the forms fivst described. Portions of both the
upper and lower headers will be exposed to hot
flue gases while the connecting bolis and lugs will
be substantially protected therefrom. However,
consequent expansion of the header sections will
tend to tighten the joints and more effectively
brevent leaks.

In the modification illustrated in Figures 27 to
32, the superheater is located intermedizte the
ends of the boiler and the boiler longitudinal
drum section 60 has a series of transverse super-
heater headers 61 depending therefrom and pro-
jecting laterally therecf. Superheater tubes 62
extend downwardly from headers 61 and are ex-
bosed to the fiue gases at a point much nearer to
the firebox 63 than the superheater tubes in the
breviousiy described forms of the invention.
Drum 60 also includes the integral steam dome
portion 64 from which steam passes from the
drum to the rear superhester header 81 through
an integral pipe 65. Dry steam pipes 66 Ilead
from the forward superheater header 61 to the
throttle valve 67 and from there through pipes 68
to the cylinder valves (not shown).

As indicated in Figure 31 the lower portion of
the boiler consists of a rlurality of sections in-
cluding drums 76, 71, 72, and 73. Drum section
70 is immedistely in front of the firebox 63 and
includes a series of transverse headers 74, the
outer ends of which are interconnected by side
drums 75. Water tubes 76 exiend from side
drums 75 upwardly and inwardly to connect di-
rectly with central longitudinal header 77.

.
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Drum 71 has transverse headers 78 provided
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throughout their lengths with a plurality of wa-
ter tubes 79 which connect with transverse head-
ers 80 extending lateraly 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 direct-con-
tact with the flue gases.

Obviously, many other changes in the contour .

and arrangements of the headers and in their as-

¢ 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 ocecasional 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

5. 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
flanges.

2. Tn a locomotive boiler, a plurality of spaced
header structures each including a hollow arm
portion extending transversely of the boiler, a
eylindrical 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 drumn 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 hol-
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 hoﬂer device comprising &

3

water and steam drum with an upper éextension
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 & 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 rconnecting with said enlargement and
others at the sides of said enlargement extend-
Iiong substantially from top to botftom 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-

80

85

90

95

100

106

110

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 ftubes.

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:eonnected 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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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 arm, 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 arm.

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

14. In combination in a locomotive fire hox, a
one piece hollow header of substantially inverted
T shape having a cross bar extending from side
to side of the fire hox and a wide upright inter~
mediate the end of said cross bar, there being
alined openings in the front and rear walls of said
upright with a coniinucus integral web extend-
ing through the upright at the edges of said open-
ings to form a fire deor, a header extending trans-
versely of the fire boxz and spaced a substantial
distance above said first-mentioned 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-mentioned headar.

95
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15. In a locomotive boiler, g lower structure éx-
tending from side to side of the boiler and includ-
ing spaced side headers and transverse headers
connecting- the same, 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
kelow, at each side of, and above said superheater
tubes.

16. In 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 heing a plurality of transversely
spaced upright water tubes extending down-
wardly frorm said arms, the spaces befween said
arms and sald water tubes being open from top
to bottom of the structure to provide for the free
vassage of the producis of combustion over sub-
stantially the entire area of said arms and tubes.

H. M. PFLAGER.
AUGUSTINE R. AYERS.
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