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10

- tubes were :lll"’lllﬂ‘ed within some of the'
5 smoke tubes 1n bmlets of the locomotive

type. It has also been proposed to arrange:

20

'111
‘difficulties have been met with, which 1t 1s

 UNITED STATES PATENT OFFICE.

WILHEL\I SCH\IIDT

OF WILHELMSHOEHE,

NEAR CASSEIJ, GER’MANY.

SUPERHEATER..

e — -

No. 917,668.

To all whom & may concern:
Be it known that I, Wininena \(_..mmn. q

ec-lclent of Wilhelinshoehe, near Cassel, Ger-

many, have invented certainr new and useful |
Impmwmeutq in Superheaters Suitable for |
Dollers of the Locomotive Type, of which

the following 1s a specification.
My mvuxtmn 1‘Llale-; to superhearters spe-

cmllv suitable for use lwlma of thL lm'o-.'-
‘motive type |

In prior patents I hm e described forms of
superheaters 1n . whiech the su laerheatuw

bnpelheqter% 1 the fire-box of such bmlera
but in all COHStl‘}lCthH% previously snggested
where the whole oi a part of the su Derheat-
surface: was arranged in the fire- box,

- the object of the present 1rwentmn to over-

sought for in the present invention. -

COII]E.

The followmg Spemﬁc ends have been
1. Pre-
venting burning of the tubes and tube joints

- durmw oper ration or when no steam is being
~used; 2. Arranging the superheater so that

30

1t does not oceUpy oo much space or inter-

fere with the efliciency of the boiler;. 3. Pro-

- viding for easy renewal, repairing ::nd clean-

41)

5}

my ivention, according to which t
heater consists of < Lo I'Tht superheating tubes

ing of the parts a nd 4. h’mdmﬂ excessive
weight.

Fhe above ieltw es must he Emhodi@d in

one structure if full success is to be obtained.
The object of the present invention there-.
‘fore, as stated above, 1s to provide

p10ver1 constirnction of fite-hox superheater

“ which shall incorporate the ahove mentioned

fe itures. -

Tu the accompanying dramnw I have
-uh(nm as examples, several embodiments of
tire super-

f-\lendmgﬁ from the smoke-box through en-
larved s

rear wall of the botler.

1'he scope of my 1nvention is deﬁned in
the appended claims. .

T prefer that those sections of the super-
heater tubes -which are actually in the fire
box and therefore exposed to the greatest
heat'shall have a greater wall thickness than

Speclﬁca.tmn of Letters Patent.
Apphcatlon filed December 10, 1908

- — e ——

il 1I1’1-1

moke tubes to the fire-box and theuc,e -
| thmunh hollow stay-bolts or thimbles in the

— —

- Patented April 6, 1908.
Serial No. 466,742. | |

| the smoke tubes; preferably, also, I cause

the superheater tubes to pass eceentrically

‘subject of the Emperor of Germany, and tnrough the smoke tubes and so as to lie, as
e 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 npper part of

the fire-box, the ol;]e(t being to protect the
tubes against the direct action of the fire and
also to nm(le and regulate the flow of the
fire gases along lhem these gases entering
by openings in “the cross wall near the rear
wall of the boiler.
the cross wall so that it incloses not only the
enlarged smoke tubes hut also a number of
ordinary tubes. the amount of gases passing
throngh the superheater chamber and thus
the efficiency of the superheating surface in
the chamber formed in the upper part of the
fire-box can be increased. In this way I ob-
tain a very efficient action of the heating sur-

'*_hce within the chamber so that a hw'h

adegree of supeiheat may be obtained with a
<uperheater of comparatively small weight
and bulk.
tubes arranged above the eress wall may be
inciosed by a easing provided with a damper,
by the regulation of which any desired quan-
tity of gases from zero u ward may be
passed thwurrh the superheater chamber and

1 f*oue-ﬂ)fmdmu degree of superheat ob-

tained. Opp031te the passage or passages 1n
the cross wall protecting means for the.su-

perheater parts may be drranged ,
In the drawings Figure 1 is a lonmtudl,-
nal section thmunh a lowmotnm bo1ler pro-

vided with 2 c5111)01h{-":'m:m' and superheatm :

chamber aceording to this invention; KFig. 2
is partly an external end view and pmtly a
cection on the line 2-—2 of Fig. 1; IFig. 8 is

a sectienal detail showing the” ]unctmn -box

for the tube-ends at the back end of the
hotler: IFig. 4 1llustrates the collecting head-

- ors or pipes at the front or smoke- box end of

the boiler: FIL 5 1llustrates another form of
su]wrheuter Fig. 6 illustrates s a further con-
<{ruction 1n Whl(‘]l the steam 1s given three

The smoke-hox ends of the qmoke *

60

65

By "‘101')111“‘ or lowermg -.

70

75

86

85

a0

05

100

passes throtigh the length ot the bmler : Ifig,

Tisa pfu'tlv external end view and artly a
section on the line 7—7 of Fig. 6; Blgs. 8
and 9 avé sectional details of ‘the end con-

nection n the case where the steam is. o] ven

three passes through thé boiler, while T 195,

55 the seohonﬂ of -,md tubes- which lie W1th1n l 10 ftl‘ld 11 show. an ﬁrmnwment n wh]c'h

105

116
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2

the steam 1s only given one pass thr{jugh
the length of the boiler and this in the same

direction as the furnuace gases.

In carrying the invention info effect ac-

cording to-the form shown in Figs. 14

steam from the boiler passes by way of a
pipe, ¢, into a distributing header, b, ar- |

ranged within the smoke-box. From- this
header, b0, superheating tubes, ¢, pass

through -enlarged smoke. tubes, ¢, in the
upper part of the boiler. -The superheater

tubes, ¢, after passing through the entire

. length of the smoke tubes, d, pass through

15

the upper part of the furnace chamber, ¢,
and connect with end-pipes, f, arranged out-
side the rear wall of the boiler. Where the

superheater tubes pass through the furnace

chamber they are preferably made of

thicker metal as indicated in the drawings.

» 20

By means of the junction-boxes; f, illus-
trated ‘in enlarged detail in Fig. 3, a closed
passage is provided between the ends of

~the superheater tubes, ¢, and the return su-

25
30
35

40

perheater tubes, ¢/. The junction-boxes, f,
are, as shown, provided with closing plugs,
h, by which access to the ends. of the super-
heater tubes, ¢ and ¢ can be readily ob-
tained.. Additional access plugs, g, are pro-

vided in the back wall of the boiler for the

purpose of enabling the smoke tubes to be

“cleaned. The tubes, ¢’, lead from the con-

nection, f, back through the furnace cham-
ber, ¢, and through the smoke tubes, 4, to a
superheated steam -collecting header, j, ar-
ranged beneath the distributing header, 0.
From the collecting header, 4, pipes, k&, lead
to the engine cylinders. . As can be clearly

seen from Fig. 2, the superheater tubes, ¢

and ¢/, are arranged eccentrically within
the smoke tubes, d, so that the superheater
tubes are closer to the upper wall of the
smoke. tubes than to the lower wall. In this

~ way a space 18 left in the smoke tubes for

45

B0

the passage of soot and cinders and also a
freer passage is given to the furnace gases.

Wheré the superheater tubes, ¢ and ¢’, enter
the headers they are provided with shoul-
ders, m, and perforated portions, n, within |

the header, nuts, o, being employed for hold-
ing the superheater tubes in place. By ar-
ranging the collecting headers one ahove the
other in-the manner shown 'a very conven-

~1ent construction i1s obtained which avoids
~ complications 1n the piping as the super-

55

60

heated steam from the header, j, can be

readily led by the downtake pipes, £, to the

1

l

617,668

greater temperature of the steam passing
through the return tubes, ¢’.

According to this invention, as shown In
Figs. 1 and 2, there 1s provided within the
furnace chamber and above the furnace door,
p, a protecting wall, ¢, composed of trans-
verse water tubes, 7, expanded. into the side

walls, s, of the furnace and arranged at_con-

70

venient distances apart; plugs, ¢, are pro-

vided in the outer boiler shell for obtaining
access to the water tubes, 7.
tubes, », there are placed fire bricks, %, which
are cut away at their lower bottom corners
s0 as to fit between adjacent pairs of tubes.
As shown in Figs. 1 and 2 the wall, ¢, 1s-ar-
ranged with a slight slope in the length of
the boiléer and also in the breadth. The

75

On the water

80

slope of the wall, ¢, in Fig. 1 is shown as
suflicient to inclose conveniently any desired

number of rows of smoke tubes, 2, of the
ordinary size used in locomotive boilers. In
this way a greater proportion of the furnace
oases is led through the superheated cham-

ber than through the enlarged smoke tubes,

d, and the efficiency of the heating surface

85

90

in the superheating chamber 1s thereby in-

creased. Of course the wall may also be

arranged horizontally in the length of

the.
boiler and still be adapted to inclose a larQZr

number of smoke tubes than the number/ of
enlarged smoke tubes. .\t the front 9;1(1 of
the boiler the group of smoke tubes”closed
off by the wall, ¢, is also closed by a casing,
y, provided with a damper, .

a regulatable quantity of furnace gases may

be lead through the superheater chamber in
the upper part of the fire box and the smoke

In this way

99

100

tubes, d, and v, or the flow of furnace gases

through the superheater chamber may be

entirely stopped to meet the requirements at

various times. Near the back wall of the
boiler where there 1s left an opening or open-
ings w for the furnace gases to pass through

‘Into the superheater chamber there are pro-

vided shields, z, for protecting the super-

heater tubes from direct impingement by

the furnace gases. The shields, 2, as shown
in Ifig. 3, are provided with ~passages,
14, which connect with thimble tubes, 15,
placed between the back wall, 16, of the
boiler and the inner back wall, 17, of the
fire box. It 1s through the tubes. 15, as can
be casily seen from the figures that the

- superheater tubes, ¢ and ¢, pass and the

engines while the swturated steam connec- ;

tion, ¢, from the boiler 1s also very simply
arranged. ' -

FFurther, _
headers are able to move relatively te one

another as there 1s no rigid connection be- ;.

tween them as can be seen in Fig. 4. This

" is of importance as the expansion of the

6o

tubes, ¢ and ¢’ 1s not the same owing to the

according to this device, the .

-H-—-——i-“---—-—-—- T - b am =

size of the tubes. 15, is such that a space 1¢

Jeft between the exterior of the superheater

tubes, ¢’, and the pipes, 15 for the passage

of air. This air acts as a cooling agent for
- the shields, z, and for the rear ends of the
It will be seen |

upper superheating tubes.
that according to this construction each
superheater element formed by a pipe, ¢
and a pipe ¢, miay be withdrawn from the

back end of the boiler without disturbing
‘adjacent superheater eléments; further, ow-

105 -

110

115

120

130
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ing to the easily removable construction of | fied form of protecting device for the super-
heater tubes opposite the opening, w, in the

the protecting wall, ¢, access can readily be
obtained to the upper rows of the smoke
tubes, », for the purpose of cleaning or re-
setting the same. Cleaning of the smoke

tubes may be effected from the smoke box or
fire-box end of the boiler, in the latter case

by means of the access or sooting holes, ¢,

Fig. 2. The whole arrangement, as can be
readily seen, is very compact and does not
interfere with the efficient working of the
boiler. | 3 -

It will be understood, of course, that very
many modifications might be made without
departing from the present invention: thus
in Fig. 5, I have illustrated a form in which
three rows of enlarged smoke  tubes, d,

- are provided and three rows of superheater

20

925

30

39

boiler, that is-the saturated steam is led from
the header, 0, through tue upper row of

“superheater tubes, ¢, and then back throueh

the two lower rows of return tubes, ¢’. In

this form also the protecting wall, ¢, may

as shown be arranged horizontally and the

closes the en'grged smoke tubes,’d, because
where threg raws of enlarged smoke tubes
are employed the propaition of the furnace

. * _ N .
‘gases passing through the enlarged smoke

tubes may inwthis case be sufficient to effi-

clently utilize the superheating surface dis-
posed within the superheater chamber.
According to the form shown in Figs. 6

~ to 9, three rows of enlarged tubes, d, and

“ three rows of superheater tubes, ¢, ¢’,

40

b0

55

60

middle row ¢,

C‘E
1 _ >y Uy s Uy
are employed and are so arranged as to give

the steam three passes through the length of.|

the boiler, This is accomplished by intro-
ducing saturated steam at &’ at the back end

of the boiler, the-steam then passing by the
lowest row of the tubes, ¢, to the smoke-box
end of the boiler where a bend, 18, is pro-

vided to connect the lgwer row, ¢, with the
* , .

_ »At the back end of the boiler

the middle row ¢’, is connected to the upper

row, ¢*, by _a conne¢tion, f. such as is shown

m Fig. 7 and in enlarged detail in Fig. 3.

The superheating tubes, 2, in the upperniost

~rew connect at theiwr front.ends with the
superheated steam leader,

_ ), - arraneed
within the smoke box, this conneetion being
effected for example, In the same way as has
already been deseribed with reference to
Kig. 4. From the header, pipes 2, lead the

superheated steam to theengine.  In this case

I have illustrated the protecting wall, ¢, in

the five-box as inclosing only the enlarged

stoke tubes, , and of course in consequence

the casing. y, at the smoke box only incloses

the smoke-Lox end of these tubes. As in the
‘previously described forms a damper, z, is
. In this form of
5 mv 1nvention also I have illustrated a modi-

provided in the casing, v.

‘tubes. In this form the boiler steam is also
given two passes through the lenath of the |

i

I

1

-

b

protecting wall through which the furnace
gases pass. In this case the opening, w, is
provided with a protecting lip, 19, which is
supported by means of transverse water
tubes, 20, whereby direct action of the flame
upon the superheater tubes is prevented.

It will be seen that the uppermost row of

tubes, ¢?, can be readily extracted for repairs

~at the rear end of the boiler while the mid-
- dle row, ¢’, and the lower row, ¢, can be ex-

tracted at the sinoke-box end after they have
heen cut off at their rear ends, so that ac-
cessibility for cleaning and repairing is ob-
tained by this construction. D
According to the forin of my invention
Hustrated m Figs. 10 and 11, the steam is
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
the boiler with a saturated stean header, 52,
and at the front or smoke box end of the

boiler with a superheated steam header, 7%,
90

Tu this case it will be seen that the steam

_ | passes through the superheater tubes, ¢, in
casing, y, within the smoke-box only in-

the samie direction 7as the furnace gases:

otherwise the construction illustrated in
Igs. 10 and 11 is substantially the same as -

that already described with  reference to
Figs, 6 to 9. o |

[ claim as my invention: |

1. In a steam superheater, for use with
fire tube boilers, the combination of super-
heating. means extending from the smoke
box of the boiler through boiler smoke tubes
and fire box and through the back wall of
the boiler, and a protecting cross wall in the
fire box below said superheating means, said
cross wall comprising sections separated

but overlapped thereby admitting fire gases

to the superheating means above the wall
while cutting off direct radiation from the
fire. . o

2. In a tube superheater, for use with
boilers of the locomotive type, the combina-

tion of superheating tubes extending fron

the smoke box of the_boiler throueh boiler
smoke tubes and fire box and through the
back wall of the boiler, and a protecting
cross wall for said tubes where they pass

throngh the fire box, said cross wall com-
prising sections separated but overlapped

to form a passage to the superheater. for

fire gases while cutting off direct radiation

from the fire and at least one of siid sross

wall sections being constituted of transverse

water tubes with fire brick laid thereon. .
3. In a tube supeérheater for use with

“boilers of the locomotive type, the combina-
“tign of superheating tubes extending fron
the simoke box of the boiler through boiler

sioke tybes and fire bex and through the

‘back wall of the boiler, a protecting cross-
wall forming a superheating chamber for

.,

70
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<

said tubes WBefe t‘hejf pass through the fire
box, said protecting wall consisting of cross

water tubes arranged in the upper part of

the fire box and fire bricks resting on said
water tubes, a passage or passages for the
fire gases being provided at the rear end of

said protecting cross-wall, and protecting

means for the superheater tubeés opposite

said passage or passages into the super-
leating chamber. - .
4. Tn a superheater for use in locomotive
and like boilers, the combination of a num-
ber of enlarged upper smoke tubes compris-
ing straight tubes passing through said
enlarged smoke tubes and extending from
the smoke hox through the back end of the
boiler, a protecting cross wall provided with

a passage or passages. for furnace gases at
the rear end thereof, said cross wall closing

off a number of upper smoke tubes at least

equal to the number of enlarged smoke tubes
at the upper fire box front wall, a casing
in the smoke box inclosing said number of
upper smoke tubes, and a damper on sald
for regulating the flow of fire gases

casing

- -
drawn into the superheating chamber and

through said inclosed upper smoke tubes.
5. In a superheater for locomotive and
like boilers, the combination of superheater

‘tubes passing through enlarged smoke tubes
“in the upper part of the boiler, continua-

tions of said superheater tubes passing

“through the upper part of the fire box and
‘through the back wall of the boiler, a satu-

rated steam header in the smoke box with
which said superheater. tubes connect, a set

of return superheater tubes arranged simi-~

“lary to the above mentjoned superheater

40

tubes, an end connection for the back wall

ends of said superheater tubes, and a super--

" heated steam header arranged in the smoke

49

50

~tinuation of said. superheater tubes passing.

55

box below said saturated steam header and.

adapted to move relatively thereto and con-
nected with all said return tubes, substan-.

tially as deseribed. = -

6. In a superheater for locomotive and
like Dboilers, the combination of enlarged
smoke tubes in the upper part of the boiler,

straight superheated tubes passing eccen--
‘trically through the top row of enlarged

smoke tubes, a saturated steam header, ar-
ranged in the smoke box, with which sa1ld
superheater tubes connect, a thickened con-

through the upper parts of the fire box and
through the back wall of the botler, a set
of similarly arranged return tubes, an end

connection for waid superheater tubes, with

60

access holes at the back end of the boiler, a
superheated . steam header - placed in the
smoke box “below said saturated steam
header and connecting with said return
tubes, a protecting cross wall for said super-
heater in thLe upper part of the fire box, a

017,668

] passage or ‘passages for furnace gases being

cross wall. _ .
7.-In a super}xea.ter for locomotive and like

tubes in the upper part of the boiler, straight

row of enlarced smoke tubes, a saturated
steam header arranged- in the smoke box,

thickened continuation of sald superheater
tubes passing-through the upper part of the

boiler, a set” of similarly arranged return
tubes at the back end of the boiler, a saper-

box below said saturated

or passages for furnace gases at the rear
end thereof, said cross wall closing off 2 cer-
tain number of the upper smolke tubes in the

smoke tubes. e T

8. In a superheater for locomotive and
like boiler, the combination of three rows
of enlarged smoke tubes in the upper part

ing through one row of enlarged smoke
tubes, a saturated steam header arranged 1n
the smoke. box, with which said superheater

heater tubes passing through the upper part
| of the fire box and through the back wall of
‘the boiler, two rows of similarly arranged
‘peturn tubes, an end connection for said
superheater tubes at the back end of the
‘boiler, a superheated steam header placed 1n

header and connecting with said two rows
|- of return tubes. o |

through one row of enlarged smoke tubes, a

heater tubes passing through the upper part
of the fire box and through the back wall of

boiler, a superheated steam header placed 1n

the smoke box below said saturated steam
‘héader and connecting with said two rows of
J return tubes, a protecting cross-wall for said

superhegter in the upper part of the fire boxz.

o

provided at the rear end of said ;protecting

with which said superheater tubes connect, a

fire box and through the back wall of the
tubes, an end connection for said superheater

heated steam header placed in the smoke -

steam header and -
connecting with said return tabes, a pro-. -
tecting cross wall provided with a passage
89

fire box, a casing in the smoke box inclosing |
said number of upper smoke tubes, and a
damper on said casing for regulating the
| flow of fire gases drawn into the superheat-
' ing chamber and. through said inclosed upper

of the boiler, straight superheater tubes pass-

tubes connect, a continuation of said super-

| 9. In a superheater for locomotive and
like boiler, the combination of three rows of
enlarged smoke tubes in the upper part of
the boiler, straight superheater tubes passing -

saturated steam header arranged 1n the
smoke box, with which said superheater
| tubes connect. a continuation of said super-

the boiler, two rows.of similarly arranged
return tubes, an end connection for said
superheater tubes at the back end of the .

65

boilers, the combination of enlarged smoke

70

“superheater tubes passing through the top

75

80

90

95

100

105

the smoke box below said saturated steam '

110

115

120

125
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comprising water tubes, a passage or pas-

sages being provided for the fire gases at

the rear end of said protecting cross wall. .
10. In a superheater for locomotive and

hike botlers, the combination of three rows of

enlarged smoke tubes in the upper part of
the boiler, straight superheater tubes passing
through one row of enlarged smoke tubes, a
saturated steam header arranged in the

smoke box, with which said superheater:

tubes connect, a continuation of said super-
heater tubes passing through the upper part

of the fire box and through the back wall of

the boiler, two rows of similarly arranged
return tubes, an end connection for said

superheater tubes at the back end of the |

~ boiler, a superheated steam header placed

1n the smoke box below said saturated steam |

<

header and connecting with said two rows of -

return tubes, a protecting cross-wall having

3 passage or passages for furnace gases at the

rear end thereof closing off said three rows
of enlarged smoke tubes in the fire box, a
casing 1n the smoke box inclosing said en-

larged smoke tubes, and a damper on said -

casing for regulating the flow of fire gas

drawn inte the superheating chamber and

through said inclosed smoke tubes. -
In witness whereof I have hereunto set

my hand 1n the presence of two subscribing
witnesses. -

WILHELM SCHMIDT.

Witnesses : |
- Jurius I'Rankge,
Gustav RErTiG. |

L
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-
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