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shown as examples, several embodiments of
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To all whom 14 may concern. -
Be it known that I, WILEELM DCHMIDT, &

subject of (he Emperor of Germany, and regl- |

dent of Wilhelimshohe, near Cassel, Germany,
Love invented certain new ana useful lm-
g*f}wmﬂnts in Superheaters Suitable for
Yoilers of the Locomotive Type, of which the

following is a specilication.
 The invention herein claimed relates to

superheaters specially suitable for use 1n
boilers of the locomotive type and has been
shown in my prior application, Serial No.
466,742, fled

V151011,

Tn orior patents I have described forms of
3

-superheaters in which the superheating tubes

were arranged within some of the smoke

has alsc been proposed.to arrange super-
heaters in the fire-box of such boilers but n
all constructions previously suggested where
the whole or a part of the superheating sut-
face was arranged in the fire box, difliculties
have been met with, which it is the object ot
the present invention to overcome.

The following specific ends have been

sought for in the present invention. i, pre-
venting burning of the tube and tube joints .
during operation or when no stéam 1s being;
that it

used ; 2, arranging the superheater so
does not occupy too much space or-intertere
with the efficiency of the boiler; 3, providing
for casy renewal, repairing and cleaning of
the parts and 4, avoiding excessive welght.
The above features must be embodied 111 one
structure if full success is to be obtained.

“he object of the present invention there-

fore, as stated above, is to provide an 1m-
proved construction of fire box superheater
which shall incorporate the above mentioned
features. - | |

In the accompanying drawings i bave

my invention, according to which the super-
heater consiste of straight superheating tubes
extending from the smoke-nox through en-
larged smoke tubes to the fire box aud thence
through hollow stay-bolts or thimbles in the
rear wall of the boiler. - The scope of my in-
vention is defined in the appended claims.

T prefer that those sections of the supel-

heater- tubes which are actually in the hre
« | - i - i
larged smoke tubes € and three rows o1 supei-

box and therefore exposed to the greatest
heat shall have a greater wall thickness than
the sections of said tubes which lie within the

ecember 10, 1908, of which |
prior application this present one 13 a di-
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_ing to my invention;

smoke tubes; preferably, alst, I cause the
superheater tubes to pass eccentrically
through the smoke tubes so as
shown by the drawings, closer to the upper
wall of said smoke tubes than to the lower.
Below the superheating tubes in the fire box

a fire proof cross wall is arranged forming a
superheating chamber in the upper part.of

the fire box, the object being to protect the
tubes against the direct action of the fire and
also to cuide and regulate the flow of the fire
cases along them, these gases entering by
openings in the cross wall near the rear wall
of the boiler. By sloping or lowering the
cross wall so that it incloses not only the en-

Jarged smoke tubes but also a number of or-

dinary. tubes, the amount of gases passing
through the superheater chamber and thus

the efficiency of the siperheating surfage 1n

the chamber formed in the upper part of the
fire box con be increased. In this way L ob-
tain & very efficient action of the heating sur-
face within the chamber so that a high de-
oree of superheat may be obtained with a
superheater of comparatively small weight

and pulk.

The smoke box ends of the smoke tubes

‘arranged above the cross wall may be 1n-

closed by a casing provided with a damper,
by the regulation of which any desired quan-
tity of gases from zerd upward may be
passed through the superheater chamber and
a corresponding degree of superheat ob-
tained. Opposite the, passage or passages
in the cross wall protecting means for the
superheater parts may be arranged. .
Referring to the drawings, Figure 1 1s &
longitudinal section througch a locomotive
boiler provided with a superheater accord-
ig. 2 is partly an ex-
and partly a-section on the
e, 3 1s an enlarged see-

ternal end view
line 2-—2 o7 Mg, 1;
tional detail showing the arrangement
superheater tubes as they pass through the
back of the boiler; Kig, 4 1s a similarly en-

larged detail showing the superieater tubes,
superheated sbteam header, and outlet pipe

| ot the front of the boiler; while Figs. 5 and 6

show a modifieation of my inventionin which
the steam is given but one pass through the
length of the boiler and this in the
reéction as the furnace gases, S

Referring to Figs. 1 to 4 thiee rows of en-

heater tubes ¢, ¢/ and ¢* are empicyed; and
the latter are so arranged as to give the

to lie, as 1s

of the'
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‘¢ placed just below the superheater pipes and

20
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“upon the superheater tubes ‘is prevented.
Through this passage the furnace gases-are

35

. smoke box in front. This protecting wall

40

- cause this protecting wall to-be differently
- located or differently sloped so as to include |

45

o0

. tubes, ¢* can be readily extracted for re-

39

¢’ 18 connected to the upper row ¢* by a con-

9’ arranged within the smoke box.
- this header ¢’ pipes &’ lead

which said pipes. are passed. This wall is.
formed of transverse water pipes 7 expanded

‘these water tubes are placed fire bricks « cut

2 :

steam three passes through the entire length
of the boiler. Thisis accom,plished by intro-
ducing saturated steam at b’ at the back end
of the boiler; the steam then passing through
the lowest row of tubes ¢ to the smoke box end

of the boiler where a bend 13 is provided to |

connect each tube of this lowest row with a.
corresponding tube of the middle row ¢’
At the back end of the boiler the middle row

nection f as shown in Figs. 1 and 2 and in |

enlarged detail in Fig, 3. The superheating |
- tubes ¢* in the top row are connected at their,|

iront ends with. the superheated steam header
| Erom
the superheated

3
. -

steam to the engine.

- In the fire box there is a pfOteéting_ 'Wa,ll._'

inclosing the enlarged smoke tubes through

into the side walls s of the furnace and ar-
ranged at convenient distances apart; on

away at their lower bottom corners so as to
fit between adjacent pairs of tubes. At the
rear of this protecting wall is a passage w
provided with & -protecting lip 19 which is
supported by means of transverse water
tubes 20 whereby direct action of the flame

drawn into the upper part of the fire box so
a8 to pass over that portion of the super-
heater tubes lying therein, and thence |
through the enlarged smoke tubes to the

—

18 shown as inclosing only the enlargeg*
smoke tubes through which pass the super- |
heater tubes, but I may, of course, without
departing from the spirit of my invention

any desired proportion of such remajining |
smoke tubes as may not contain super-
heater tubes. . -_-
In the smoke box I have provided a casing
y containing a damper.z; this casing should,
of course, inclose such of the enlarged smoke

tubes as are inclosed by the protecting wall |

at the fire box end. I
It will be seenn that the uppermost row of

pairs at the rear end of the boiler while the

~middle row, ¢/, and the lower row, ¢, can be

- accessibility

60

extracted at the smoke box end after they
have been cut off at their rear ends, so that
for cleaning and repairing is ob-
tained by this construction. S
According to the form -of my invention

illustrated in Figs. 5 and 6, the steam is

65

given only one pass through- the length of
the boiler, and for this purpose the super-
heater tubes all connect at the back end of |

" 922,200

the boiler, with a saturated steam Léader, b2,

boiler with . |
from whence the steam passes to the engine
by outlet pipe #2. In "this case it will be
seen that the steam passes through the super-
heater tubes, ¢, in tﬁ

. e same direction as the.
furnace gases; otherwise the construction -

and at the front or smoke box end of the
a superheated steam header; 9%,

illustrated in Figs. 5 and 6 is substantially -

reference to Figs. 1 and 4.
I claim as my invention:

the same as that already described wit

1. In a steam superheater, for use with & -
locomotive boiler provided with three rows -
of enlarged smoke tubes in the uppe part
thereof, the combination. ‘of superhester -

75

; .

:.:* ;

80.

tubes extending from the smoke box of the.
boiler through the lowest row of said en-
larged smoke tubes and fire box and through

‘the back wall of the boiler, a saturated

steam header at said back wall connected to
said superheater tubes, a second set of simi=~
larly disposed superheater tubes passing .
through the middle row of said enlarged

smoke tubes, an end connection in the smoke

box for said superheater tubes, a third set of

similarly disposed superheater tubes passing :

through the top row of said enlarged smoke

tubes, an end connection at the back wall of
‘the boiler between the two upper sets of

90

95

superheater tubes, and a superheated steam -
header in the smoke box connected with said

third set of superheater tubes, substantially .

as and for the purpose desecribed. |
2. In a steam superheater, for use with a
locomotive boiler provided with three rows

of enlarged smoke tubes in the upper part
thereof, the combination of superheater - -

tubes extending from the smoke box of the
boiler through the lowest row. of ‘said en-
larged smoke tubes and fire box and through.

| the back wall of the boiler; a saturated steam

100

105

header at said back wall connected to said

superheater tubes, a second set of similarly

disposed superheater tubes passing through

the middle row of said enlarged smoke tubes,

an end connection 1n the smoke box for said

superheater tubes, a third set of similarl

disposed superheater tubes passing throug

the top row of said enlarged smoke tubes, an

end connection at the back wall of the boiler -
between the two upper sets of superheater
tubes, a superheated steam header in .the
smoke box connected with said third set of-
superheater- tubes, and a protecting cross-
wall for said superheater in the upper part of

the fire box said cross wall comprising water
tubes and having a passage for the fire gases,
substantially as and- for the purpose”de-
seribed. o I

3. In a steam superheater, for use with g

110
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locomotive boiler provided with three Tows

of enlarged smoke tubes in the upper part -

thereof, the combination of superheater

tubes extending from.the smoke box of the:

130



16 disposed superheater tubes
the top row of said enlarged smoke tubes, an

X

boiler through the lowest row of said en-
t2 e smolke tubes and fire box and through

022,200 . - &
t connected with said superheater tubes, and

a protecting cross wall provided with o pas-
sage or passages for furnace. goses closing of

-
na back wallof the boiler, 2 saturated steam
header at ssid back wall connected to said

sposed heater tubes passing through the
widdle row of said enlarged smoke tubes, an
and conneetion in the smoke box for sald
superheater tubes, a third set of similarly
j passing through

end conmection at the back wall of the boiler
hetween the two upper sets ol superiigater
tubes, a superheated steam

15 smoke box connected with said third sef of

superheafer tubes, a protecting cross wall
provided with a passage Or passages for fur-
nace gases and elosing off said three rows of
enlarged smoke tubes in the fire hox, a casing
1 the. smoke box inclosing said enlarged

smoke tubes, and a damper on said casing

for regulating the flow of fire gases drawn |

over said protecting cross wall and through
caid inclosed smoke tubes, substantially as
and for the purpose described. -

4. In a steam superheater, for use with a
locomotive boiler provided with three rows
of enlarged smoke tubes in the upper part
thereof, the -combination of superheater
¢ubes extending from the smoke box of the
Loiler throveh said enlarged smoke tubes and
Cro hox wnd chrough the back wall of the

hoiler, arsaturated steam header at said back

Cwall connectad to said superheater tubes, 2
v, superheated steam header in the smoke box

ey g —

perlieater tubes, a second set of similarly |

E——— ]

header in the

e U e - St Sl - TS L m—r— - —— ——

g}

o determined number of said upper smoke

I

tubes in the fire hox, substantially as and 1ot

the purpose described.

5 In s steam superheater, for use with a

locomotive boiler provided with three rows

of enlarged smoke tubes i the upper part
thereof, the combination of superheater
tubes extending from the smoke box of the
boiler through said enlarged smoke tubes A1

fire box and through the back wall of the

hoiler, a saturated steam header st satd back

wall eonnected to said superheater tubes, o
su’perheat{-:d steam header in the smoke hox

a

connected with said superhbeater tubes, &
protecting cross wall provided with a passage
or passages for furnace gases and closing oft
o determined number of upper smoke tubes
‘i the fire box, a casing in the smoke box i1~
closing said determined number of inclosed
smoke tubes, and a damper on sald casing tor
regulating the flow ot fire gases drawn over

said protecting cross-wall and through said

nelosed smeoke tubes, substantially as and for
the purpose described.

In witness whereof I have hereunto set iy
hand in-the presence of two subgeribing wit-

| NeSses.

WILHELM SCHMIDT.

Witnesses:
JULIUS FRANKE,
MARTIN SCHMIDT.
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