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formed as part of a water-leg.
~ known superheaters used in connection with
20
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fo nr]i’ whom it may concerm: | |
Be it known that I, RICHARD SCHULA a

‘subject of the King of Prussia, Tmperor of

Germany, I’BSldlIlﬂ'at Berlin, Ger many, have

‘invented certain new and- llseful Improve-
ments ina Combined Superheaterand Steam-
‘Boiler; and I do hereby declare the follow-
ing to be a full, clear, and exact deseription

~of The mventmn such as will enable others.
IO

skilled in the art to which it appertains to

make and use the Same 1efelence being had |
to the aecompanying draw ings, and to let-
ters-and figures of reference ma.llmd thereon,
“which form a part of this specification.

My invention relates to water-tube boil-

”ers provided with superheaters, said super-

heaters being tubular and located in or

In some well-

water-tube boilersthe fmnaoe-mses are con-

ducted through the supelheatms in such a

- manner that they will leave them -at the

- lowest temperature at the stack.
~ rangements the superheater is made as small

as pos&lble and is therefore suitable to super-
heat the steam to a small degree. Even in

Very 111{3*:!‘111&]' 111111111]9;, as on bhlpS, such su-

- "..pelhe&tel cannot be damaged, because the

39

- gases do not come in canta,(,..t with them at a
Other superheaters
‘that are designed for high-temperature work-
ing are very edsﬂy OVEIhe&tbd by reason of
| 11 19{‘-"1113,1' runmng, Lheleby mmea,smn the ha.-

vely high temperature.

.....

‘mnecting a steam and water drum a super-

- ing during normal running and adapted to

40

be Opemted under all pO&SlblE& circumstances.

- Thear rann‘ement consistsin removing from
‘the water lw for a certain distance &lanﬂ*the'
Dboiler some 0f its water-tubes and subbmtut—
ing in the chamber so formed one or more
superheaters, at the same time protecting.
the supexhedtm from the directaction of the
‘vases in the fireplace and separating them

) "Ixom the remaining water-tubes along the

X o

W ..Ltm ‘*ubes fm mmr,_;' pfut OL Lhe W&t@l tube 1 ing a d}.wded course for the ases. one pmmon

- length of the bmler 0y means of a w.@ll said
wall being either solid metal or compoaed of

'- 1]1011

The obJeet of this mvenmou is- to for 111 111'
f _.stemn -boilers provided with water-tubes con-

Kig. 24.

| boﬂer or fmmed of qteam tubes let f01 I

pmt of the superheater.
Referring -to the drawings, in whiceh like

Flg.“

Fig. 518 a lﬂﬂﬁltudll’l&l
section,

boiler, showmfr the Superhea,ter extending

along a Qr eatel length of the boiler than the'
water- mbe portion; and Fig.

6, a top plan

thereof. I‘w 718 a Cross- secblon of similar

| boilers, showmn' the superheater pl‘OVlded
| with a lowel drum or head ¢. IFig.8 is a view
similar to Fig. 7, showing the head or drum
of the supelheaher founmfr part of the wa-

ter-drum of the bmler'-

I"ig. 101is a like view showing sach a
supelheabel made of straighttubes. I‘w‘ 11

i1s. a cross-section, and Fl“‘ 12 a pcwtla,l top
plan, of so muchof the bmler asisnecessary to
| show a su pelheatel composed of coiled tubes.
Fig. 13 is a section taken on the iine E F of
.Flﬂ'.. 14; Fig. 14, a side elevation; Fig
.section taken on the'line G Hof F I‘lﬂ* 14, and

Fig. 16, a section taken on the line I Ix of Higs.

13 and 15, showing a divided course for the
fire- gases,  one duectly through the super-
:'hea,tel and the other through the water-tube
‘boiler both in a back- and forth direction.
Fig. 17 is a cross-section through the water-
legs, and Fig. 18 one through bhe superheater

1 poruon of the boiler pr 0V1ded with two water-
: :hedtel that will afford a satisfactory work-.

legs.  Hig. 19 18 a cross-section t]hmuﬂ*h the

‘water IeU‘s and Fig. 20 one through the super-
- heater portlon of the boiler pleded with
‘three water-legs.

Fig. 2118 a section through
the Watel—tube portlon and Fig.22 one throufrh
the saperheater portion of a twin boiler. I‘lﬂ'
23 is a cross-section taken on the line E F of

Fig. 25

tubes; and Fig. 26 is a section taken on the

lines L M of L ig. 23 and O P of Fig. 25, show-

~partly in elevatlon of a similar

Fig. 24 is a side view of a water-tube
' b_oi__l*er provided_. with straight tubes.
is a section taken on the line G H of Fig. 24,
showing a superheater composed of straight

| parts are mmﬂarly designated, Figure 1 is a 55
eross-section taken on the line A B of Fig. 2 0f

a boiler provided with asingle water- leg. Fig.
2 1s a longitudinal section partly 1N - 'elev* -
is a top plau view. Fig. 4 isa
'secmon taken ontheline CD of Ifig. 2 thmuﬂh
‘the superheater. -

00

05

70 .

I‘lﬂ' 9 is a similar
viewshowingasuper heaterprovided withtwo
:jheads
Inotherar-

.15, a
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' fj2;_*

_'.f}‘omﬂ through the buperheater and the other

10

e

‘throu oh the water-tube sectwn of the str&wht-

tube boiler.

- FKigs. 1 tol2 show an arran crement ol:‘ bmler |

downward and then an upward course.

13 to 16 show an arrangement in which the

oases are eondueted haek and forth between
the tubes.  Figs. 17 to 22 show. arranﬂements

of a sin n‘le steam-drum connected to two or

more water-drums, the gases passing first

through one leg ‘—md then through another,

one or more of the mater-leﬂs eontammg a
chamber in which is located a superheater.
Figs. 23 to 26 show a 'modification similar to
those shown in. Figs. 13 to 16 eomprleed in a

_st.mwht-tnbe bmler

Referring more pa.rtlcula,rlv to F:ﬂ's 1 to4,

- b is the steam-drum, @ is'a water-dl am con-

' _20"

nected to it hy curved water-tubes ¢, d is the

~ grate, and e is the stack.  The gases passing

from uhe grate d take a course through the

tubes, as mdlcdted by the arrows, first down-

ward and then upward, there bemﬂ' formed
within the series of su perhedt.er tnbes a wall
by plaeing such tubes in juxtaposition, so as

- to compel the gases to take this course, the

~construction being already well known.

In

~ the rear of the furnace some of the tubes ¢ are

. '30-

| 35_

of the water-leg by means of the wall g.

removed, so as to form a chamberf'for the

'1eceptlon of superheater-tubes k, which are

Some
of the water-tubes ¢, especially those that are
in direct coutact with the gases over the grate,

~ remain, so as to protect the superheater from
100 great a tem perature and at the same time
~form a deflecting wall or roof for the fireplace.

40

‘These tubes are of course suitably staggered
or otherwise 5epara,ted at their ends to per-

~ mit the furnace-gases to pass between them.

The superhedter tubes in this figure are

~ continnous, one end being connected to the

45

‘steam-space of the steami- drum and protected |

by a plate i, are then bent first downward

- ‘and then upward again into the chamber 7,

connected to a line or serviece pipe [, sald

50

“chamber h being . formed within the steam-
drum. The eha,mber h can be located at

such a hew‘ht as not t0 be surrounded at all
by bmler—watel ‘as shown for instance, in

Fig. 20. Adeﬂeetmmwallm Fig. 4, leaeed

o lutermadla,te the tubes of the super heatel SO

55

‘through the ‘superheater.

as to direct the gases and compel them to

take a downward a,nd then an upward course
Where the gases
from the grate enter the supethe&ter-ch&.m-

ber 7, hhere is a damper n, secured to anop-

erating-rod o and moved by hand-lever p

6o

| heatmw-chamber

from outude the furnace. - Thisdamper con-

trols a quantity of gas &dmlbted tothesuper- |

In placeofsuch a damper

any ot-her equivalent mechanism may

used-——-—-&s for instance, a slide. - |
Referrmﬂ' more p.:n*t,lcularly to Figs. 5 and |

. 6 they dlffer from the prwmus ﬁwures only

Lo ol

"70'?,621

|

in that the lenwth of the supelheatmﬂ'»cham-" '_

ber is greater than that of the water-tube

portwn proper, it being the reverse in the
previously-mentioned ﬁﬂ'ures, the wall g be- 7
‘in which the gases leaving the grate take a | ing set somewhat farther to the front of the

Ifigs. ,bmler |

- Fig. 7 qhowsaﬂupmheater compoeed of two’f o
Sets ot" tubes, each set connected at one end -

to the steam- drum,one set taking steam from

75

behind the protectm -plate i and the other
set delivering the superheated steam to the
chamber / inside the water - dram, while

| their opposite ends are connected to a tube

or head g, situated in the superheatmﬂ-cham-
“ber f above the water-drum a.

position to form adeflecting-wall m and stag-

gered at their lower ends to permit the pas-
sage of the ﬂ'dses on thelr upward .course to

80

Some of the
tubes of this superheater areplaced in juxta- )

the stack. Flﬂ' 818 a similar construction,: |

the superhed,ter tubes being connected at
theirlower endsto the water- drum said drum

‘being divided by a smtable partltlon 25t0
_form the steam- chamber r cmn mon to ‘1,11 the

superheater tubes. | - |
Fig. 9 shows the superheater mdependent

90

m‘:‘ the interior constr netion of the steam-drum

b, the tubesk, formed in two sets, connected
1;0 an upper head or drum ¢, said upperdrum-
being divided by a pa,t*tmon 26, one side of

95

whlch 27, is connected by pipe s tothe steam-

separated from the water-tube portlon proper | drum. The tubes connected -to the upper
head on one side of this partition take the

steam down to the head g, common to all the
superheater-tubes, into the other set of tubes
leading from said head g to the other side of
the head t, and thence by service or line pipe-
L to the engine or other machine. ~
structure a,lso the more central ‘tubes are

placed in juxtaposition to form a deflecting-

100

‘In this

105

wall m, whereby the gases will be deﬂected_ .' .

ed thereto on]y by pipes. - The course of the

"downw&rd and then upward through the su-
perheater, said superheater - bemu' enmrelvf
independent of the steam-drum and connect-

110

steam will be in OP[JO%IEIOH 130 the eourse of

the fire- -gases.
The modlﬁcatwns shown in: Flﬂ' 10 dlffel

fmm the last-described one only in that the
tubesofthesuperheaterare perfectlystraight,
and the two groups of tubes, the up and the |

115

down takes, are divided by a deflecting-wall

“m,not formed by the tubes of thesuperheater. -

Flgs 11 and 12 show coils of superheater- 120

‘tubes connected to the lower head g, near the

water-drum, and an upper divided head ¢, one
 side being an intake and the other the delw-.

ery side of this head. The inlet side of the

head ¢ is here connected by the pipe s to the
- steam-drum b through the valve u, control-

ling the admlsmon of steam Lhereto “pis a

bmnch plpe from another boiler entermﬂ‘@ -

‘union z, that is connected to the pipe s. and-
'eontrolled by a suitable valve, whereby steam

from another boiler can also be admitted to
the superheater

‘xis a by-pass valve.

"I30

Cwis

125 .
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30

35
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45 . . . _
- through the water-tube portion and the lat- {
ter a section through the superheater por-
~ tion’of the boiler, the side water-legs each
contalning a chamber f and a superheater %,
~these superheaters comprising two series of
tubes connected at their lower ends to the .

55

707,021

a delivery-pipe from said 'Supérheater con-
‘nected to the head { and controlled by valve

Y, delivering steam to the line or service pipe

l. Should it be desirable only to superheat

the steam generated in this particular boiler,
the valve in the union z is closed and those
and i are opened. Steam then circulates from

the steam-drum b, valve u, pipe s, inlet side ;
of the head / through one set of tubes to the

lower head q, through the other set of tubes.
to the delivery side of the head ?, pipe w, into |
Should it be desirable also -
to superheat in this boiler steam generated in

the line-pipe I.

another boiler not- provided with a super-
heater, the by-pass valve x'is closed and the

valvein union zis opened, as well as the valve |
Y. Steam will take a'similar course to that
Just described above. That from the pipe v |
-will pass ‘through union z to the superheater,
together with'the steam from drum b, ¢coming
- through valve w and pipe s to thesuperheatér,
as ‘previously described. ' Should it be de-
sired to use steam not superheated, the valve
7 18 closed, substantially cutting off the fur-
nace-gases from the superheater, valves u,

v, and iy are'opened, and both boilers will de-
liver steam to the service-pipe . ~ |

In the modifications shown in Figs 13 to 16
both the water-tubes and the superheater-
tubes are arranged in juxtaposition to form

substantially solid walls, thereby causing the

gases to take a winding course back and forth

among the respective sets of tubes, as indi-
 cated bythe arrows, the superheating-cham-
ber and the water-tube chamber being sep-
arated from one another by the wall ¢ and
the former controlled by a valve n, as here-
‘tofore deseribed. -~ -~ - '
- Referring to Figs. 17 and 18, in which is.
shown a ‘boiler having two water-legs, the
chamber fis left'in that water-leg in which

the ‘gases enter last, and the construction of

‘this water-leg is simildarin all respects to that

shown in Fig. 4. ' o N
In Figs. 19 and-20 the former is a section

head ¢ and at their upper ends to the steam-

drum, which ‘is” provided with two outlet

chambers %, formed within the steam-drom

for the reception of the superheated steam,

there being also a deflecting-wall m, com-

- posed of superheater-tubes between the two
~ sets of tubes in each superheater. Suitable

6o

~ "Figs. 21 and 22 indicate twin boilers. The

dampers n control the entrance of the gases
from the central water-leg to the superheat- .
Ing-chambers contained within the side wa-
ter-legs, the course of gases being indicated .

by arrows. -

superheater.is here shown located between
the boilers and within the central water-leg

4

1

ey,

i,

and is composed of sets.off tubes k, connected )

at their lower ends to the head ¢ and at their

upper ends to the head ¢, divided info an in-
let and an outlet chamber, pipes s connecting
the two steam-drums with the inlet side of
the upper head ¢, while the service-pipe [ is

tubes of the superheater are arranged inter-

mediate the heads, so as to form a deflectin -

wall m. |
Figs. 23 to 26 indicate an arrangement of
the superheater composed of straight tubes,

the gas entering at the rear of the water-tube
Pportion and issuing at the front thereof, while
| the gases in the superheater take a back-and-
forth course between the superheater -and
‘water-tubes. The arrangement here shown
permits a larger or smaller superheater to be
built in the boiler, as desired, according. to
the length and width of the superheating-
chamber, using a proportional quantity of

gases for superheating. After a portion. of

the gases have lost their high temperature by -
coming in contact with the wall of water-
tubes.that def]

0es . that dellects them they are conducted
tothesuperheater. Theremaining gases,how-

| ever, circulate around the water-tubes in the

‘connected to the delivery side. The center

75

S0

Q0

| well-known manner. By suitably position-

ing the valve the temperature of the super-
{ heater-chamber can be regulated, and the gas -
cub off therefrom will then be made to pass
around the water-tubes of the water-legs.
The superheating-chamber can be entirely
cut off without -influencing in- the least the

95

100

operation. of the boiler. This construction
can be used in other forms. of water-tube
boilers that are not. specifically set. forth in

| this description. Their form can be modified

advantageously, so-that, first, the gases can

105

be conducted among the tubes in various .

™ .

‘ways; second, the water caused to circulate .
in various ways through the tubes, and, third,
steam to besuperheated takesanothercourse,
elther in'a reverse or a divided manner
| through the superheating-tubes. '

IT10O

- It will be observed in all the structurés set -
forth the superheater is located in and forms

substantially a . part of the water-leg and

comprises substantially downtake- and up-

115

take tubes connected to an upper head, -

convenience of construction connected  at

to all of them, said steam-head forming a

union between the two sets of tubes. T'he
superheater is protected by a wall of water-
tubes from immediate contact by the gases

-I.l

at the fireplace. - e -
Having thus deseribed my invention, what
I desire to secure by-Letters Patent is—. -

1. The combination with ‘a water-tube

boiler provided with a casing; a steam-dram,.

which is either independent of or:formed by
or within the steam-drum. These super-
heating-tubes may be continuous or for the.

120 |

‘thelr opposite ends to a steam-head common -

125

130

and a water-drum, and water-tubes connect- .
| Ing them, of |a tubular superheater ‘between




10

‘substantially as set forth.

T

the casing ‘and water-tubes, and means to

cause furnace-gases to pass downward be-
tween the water-tubes and the tubes on one
side of thesuperheater and then between the
casing and otherside of the superheater-tubes,

9. The combination with a water -tube

‘boiler having steam and water drums, and

water-tubes connecting them, of a super-
heater comprising a series of tubes both ends

connected to a head forming part of the

~steam-drum, one end of said tubes opening

I5

30

35

40

into the steam-space of the steam-drum and
the other end into a steam-chamber formed
in said drum, substantially as set forth.

3. In a water-tube boiler, the combination
with the steam and water drums and water-
tubesconnecting them, of a superheater con-

nected to the steam-drum and comprising a

series of tubes, the water-tubes arranged to
form a deflecting-wall with passages nearthe
steam-drum, whereby farnace-gases will be
admitted to the superheater at the top and
means to direct the gases downward and then
upward through the superheater, substan-
tially as set forth. |

4. In a water-tube boiler, steam and water

drums, and water-tubes conpecting them, a
superheater comprising an upper and a lower
water-head, steam-tubes connecting them,

said tubes having the same general direction

and located beside the water-tubes, said wa-
ter-tubes arranged to form a wall with pas-

“sages near the steam-drum to admit furnace-

gases at thetop of thesuperheater and means

to direct said gases downward and then up-

ward through the superheater, substantially
as set forth. o S
- 5. In a water-tube boiler, the combinatio

with the steam and water drums, and water-

tubes connectingthem, of a superheater com-

prising an upper head formed within the
steam-drum and a lower head forming part
of the water-drum, and steam-tubesconnect-

ing said heads, substantially as set forth.

6. The combination with a water -tube
boiler having steam and water drums, and

tubes connecting them, of asuperheater com-

prising a head forming part of the steam-
drum, one end of said tubes entering the
steam-space and the other end terminating
within a chamber forming part of and within

~  the steam-drum, substantially as set forth.
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7. In a water-tube boiler, the combination

with the steam and water drums, and water-

tubes connecting them, of asuperheater com-

prising an upper and a lower head, and
steam-tubes connecting them, the direction

of said steam-tubes being substantially par-

allel to the water-tubes and located to one

side of them, substantially as set forth.
3. In a water-tube boiler, the combination

with the steam and water drums, and water-

tubes conneeting them, of a superheater com-
prising an upper and a lower head, and steam-

- tubes connecting them, some of sald steam-
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| wall, whereby furnace-gases will be directed

down one side and up the other side of said
superheater, substantially as set forth.
9. The combination with a water - tube
boiler having steam and water drums and wa-
ter-tubes connecting them, of a superheater
comprising an upper head forming part of the

steam-drum, and a lower head, said heads
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connected by steam-tubes, and a deflecting-

wall in the superheater formed by the juxta-

position of some of said steam-tubes, substan-
tially as set forth. | o
10. The combination with a water - tube

boiler having steam and water drums, water-

tubes connecting them and a fireplace, of a
superheater comprising an upper head torm-

ing part of the steam-drum and a lower head,

said heads connected by steam-tubes adjacent
the fireplace,said steam-tubes having substan-
tially the same direction as the water-tubes,

substantially as set forvh.
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" "11. The combination with a water - tube |

boiler having steam and water drumsand wa-
ter-tubes connecting them, of a superheater
comprising a divided upper head, a steam
connection between one side thereof and the
steam-space of the steam-drum, and a lower
head, said heads connected by steam-tubes,
substantially as set forth. -
12. The combination with a water-tube
boiler having steam and water drums and wa-
ter-tubes connecting them, of a superheater
comprising a divided upper head, a steam
connection between one side thereof and the
steam-space of the steam-drum, a lower head,

suitably-curved tubes connecting the heads

go
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and a defleeting-wall formed by the juxtapo-

sition of some of the steam-tubes intermedi-
ate their ends, substantially as set forth.
13. The combination with a water - tube
boiler having a fireplace, steam and water
drums, water-tubes connecting them, of a
superheater, comprising a chamber formed In
the steam-drum, a lower head, and steam-
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tubes connecting the steam-space of the boiler

with the lower head and similar tubes con-

necting the lower head with said chamber, a

protecting-wall of water-tubes between the

fireplace and superheater bent at their ends
to form passages for the furnace-gases and a
damper controlling the passages of the gases
therethrough, and a wall dividing the water-
leg to separate the superheater from the wa-
ter-tube portion, substantially as set forth.
14. The combination with a water - tube

boiler having steam and water drums, and wa-

ter-tubes connecting them, a walldividing the
water-tubes into two sets and a superheater
comprising a lower head and an upper head
forming part of the steam-drum, and a plu-

| rality of deflecting-walls formed by the jux-

taposition of some of the steam-tubes inter-
mediate their ends,substantially as set forth.

15. The combination with a water -tube

boiler, comprising two steam and three water
drums, water-tubes connecting them, of a

" tubes arranged to form a medial deflecting- | superheater between the steam-drums com-
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prising a divided upper head one side thereof | 1In testimony that I claim the foregoing as
connected to the steam-spaces of the steam- | my invention I have signed my name in pres-
drums and the other side to a service-pipe, a | ence of two subseribing witnesses. -

lowerhead and steam-tubes connecting them, _RICHARD ; §OHULZ. .

5 and dampers to control the admission of fur- | Witnesses:
- hace-gases to the superheater, substantially | JOHANNES HEIN,
- as set forth. - S ' | WOLDEMAR HATUPT.
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