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Lo all wiom it VI CoTLeeri, :

Be it Lnou n that I, Jomanx SCHUTTE, a
subject of the German I Em seror, a resident of
Bremerhav en, free and FHansa tm“n Bremen
Empire of Germanv; naval architect, have
mvented new and useful Imyp rovements 11
and Connected with Stemn-—(‘enemtorb of
which tho following is a soecification.

This invention 1elafe:; 10 a steam-boiler,
more particularly intended for marine DUL-
poses, but also adaptable for use on land.

The chamcteusmc features of the boiler
consist of a fire-tube boiler ‘being combined
with a water-tube boiler anc DY its also hav-
Img a further property that the {ire-tube
boiler is heated bT a fire beneath it in mmlar
manner to what is f“lmle 1 the case of manv
stationary boiler inst tallations. The fire-
tube boiler 111:;15,/ be made cylincrieal or oval.

A boiler econstructed according to these
points of uem combines the advant cages of

the ordinarv cylindrical marine boiler sith
return-flame. with these of the water-tube
boiler—that is to ss VY, Such a botler raises
tull steam-pressure in a consider abl¥ shorter
time than a simils arly-sized CT'llT"luIlC‘"’l boiler
and has a very cood water cncul“uug baoth
at the coir encement of the fiving and also
under Noiar working, and the “eoal con-
sumption in comequeme of this water cir-
i of the fira bcnemh 1t 1s less

culmmn L
than is the case of a goca dire-tube boiler
I‘h{., bﬁllei also vields a

with interna al fiving,
very high ser cema’*ﬂ of evaror %*1011 Den hlo—
oTam of CO&I CGI]SUIPGLL without iis pelng
necessary to employ any artifieial draft op

blast, and it is ab out torty-five ner cent.
;Nhter than an ordin ary ¢y lindrical MAarine
b01ler with returning ﬂﬂl‘m_

Three forms of en nstruction of this im-
proved boﬂm are shw, N as an exams
accompany :m o drawings.

Fioure 1 is a ver Heal longituding] se
of a iorm of construetion

~a g

_.-"J-.'h._.-"'

iil 1?

LfOﬂ
oi Ullb combine

boiler = provided with a cireuls me-tube
boiler. Ifig. ‘? 1S & cross-section on the lina
A A of T Tl’" Fie. 3 is a front view of a

third 101111 of constr
boﬂel 1n which the 61

1ction of the combined
re-tube boiler is of oval
sectlon The smoke-chamber whm:l races
the person looking at it, and is z,ueT*emw
really visible, is in this I]ﬂure shown in dotted
lines. Fio. 4 i1s a horizontal sec‘rlon of LhIS
boiler on the iime B B of T Kie, Fig, 51s a

central vertical section of the boﬂer

T

| 111110}:3, 31“

dert u"‘twaw tiie tubes 18
te

|

I 1ndicates a fire-tube boiler which is as-
sumed to be cyhnulleal and is heated by a
fire beneath it. The fire 1s attended to in
the ordin ary manner through a fire-door and
ash-u1t. A water-tube hoiler is arranged be-
hind the fire-tube boiler 1 and COllSleS of a
lower water clmrmbd or druin 4, lying trans-
versely, and an upner chamber or drum 10,
serving for “ecwq 1 steam and water, .‘md
tubes 12 16 17 onﬂef‘tm“ the two dmms

The ﬂmn“s and fur "Nace - gasss  before
reaching the fire-tubss 2 of the hoiler 1 pass
through the group of water-tubes 12 16 17—
that is to say, must more or less play around
e tubes 17 17.  1n eorder to provent too
being imparted to Lim space be-
hind the Wa{ o1 ‘Lu?}f‘ )"““11‘” , the second row 16
of tubes is bent in such g vay that the sepa-
rate tubes 16 for the greater pmt of their

‘"I

leneth lis in the SDACES buhﬂ e the tubes 17.
In this WAy 4 Mud of water-wall is formed

whiclh fo IS & Very gooa protection “Wamst
Loo mueh heat b uﬁ given off to the rear.
in order to prevent the escaps of furnace-
gases thro UG 1 the unaveidable space still
end 17, a wall 18,

Tial, is pro’ifldcd

“"-h tawo chambers
b 18 necessary for the
entirely inclosed at
sicies and rear (as shown, for 1stance, by
wall 18 for the back of the boiler) in or-

e

ot SUH ble 1 m:‘mom ma,
vilch fits tioh ah’ agaInst
or drums 4 and 10,7 T+
water-tube beiler to :a
tho
tﬂ(‘

de?‘ t0 m"ulﬁ direct admission of coid alr to
the series of tubes 1917 In order to force

the flams ana Turnacs -g&sas to pass first
through the group of tubes of ths water-tube
beiler; a horizontal wail 19 is provided.

The number 20 mdicates the outer smoke-

ch mmom T rather the lower smoke- stack at-
tachi 1%11
=

+ *"Ir—‘ oy

1 oTder 1o proauce in a boiler of the kind

O
Cf
i

deseribed o vigorcus and const tant circula-
tion of the water thr ougn the fire and water
bllbﬁ‘ bmlgis; the upper drum 10, into which
the feed-water is als 111Lsoducﬂd DYy a pipe
21, is conz 1*" cted by a short pips 11 with the
119 per part of the fire-tube beiler, the lavel of
the wa t’*r bdl’“‘ﬁ pre :}:_a’nl} oD h malntained
at such a w*lmlb that a {7 ke onnection of the
FOMAINIAG Steam-snaces is possible through
uhﬂ pipe 11, In mdﬂr to aliow of the con-

cetion betwesn the lower parts of both boﬂ-—
Cib necessary for obtaining a constant cireu-
lation of water between the fize-tube boiler
and the water-tube boiler being obtained, two
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form of construction shown in Iig. 4.

Tn order to be able to take off the water as
far as possible from the
the fire-tube boiler, it is preferable to allow
one of the two tubes—for instance, 8, as

shown in Fig. 4—to penetrate to a consider-

ble extent into the boiler, so that it mainly
draws water from the proximity of the rear

+ubular wall and the other tube 9 to penetrate

or even not at.all, into the

only a little way,
that this tube 9 mainly

fire-tube boiler, so

draws water from the proximity of the front

tubular wall. In this manner sludge 1S pre-
vented accumulating on the bottom of the
boiler and baking fast thereon in & manner
dangerous to the boiler under the action of
the fire, which action 18 particularly strong
here. Owing to the relatively smell pipes o
ond 9 connecting with the wide transverse
drum 4, a rapid diminution in the speed of
the circulating water is produced in the lat-
ter, whereby any dirt and sludge contained
‘0 the transverse drum 4 falls to the bettom
ard may be expelled as required through a
sludge-cock located at the Jowest point of
said boiler. In thisform of construction the
drum 10, which 18 connected with the fire-
tube boiler 1 by the pipe 11, is raised, so that
its lower edge stands above the hichest wa-
ter-level, and it is thus only traverszd by the
water thrown up by the pipes 12-17—that
is to say, the water cannot be stationary 1n
the pipe 11. The steam carried along with
this water is able, however, to become sepa-
rated in the boiler-drum 10,
by a pipe 45 in the dome 46 of the five-tube
boiler 1. In order to prevent too much of
the water thrown up by the tubes 12-17 {roem,
being carried up into the chamber-drum 10
and getting with the
46, a baffle-plate 4718 arranged, which is only
provided in its lower part with suitably-di-
minished apertures 48 for the passage of the
water and steam. It is evident from I1g. 1
that the water retained by tlhis baffle-plate
ean flow oft without further difficulty through
the inclined pipe 11, which 18 mounted 1 &

‘part 49 of the rear wall of the fire-tube beiler,

which part of this object is also made sloping.

Tn the form of construction shown in igs.
3 and 4 fire-tube boiler 1 is oval in section
and suitably stiffened by perforated s:eet-
metal stay-bars 22 and stays 23, while the
water-tube boiler, in addition t0 being con-
nected with the transverse drum 4, 1s also
connected with longitudinal drums 24. Two
cireulation-pipes 8 and 9 also connect with
these drums, one, 8, of which pipes takes the
water from the proximity of the rear boiler-
wall and the other, 9, from the proximity of
the front boiler-wall of the fire-tube boiler.

The upper drum 10 of the water-tube boiler

in this form of construction does not lie be- |

large pipes 8 and 9 are provided in the |

2 bsolute bottom ot

and is conveyed |

steam through 45 1nto |

843,497

Lind the fire-tube boiler, but above 1. The
connection of the drum 10 wita the boiler 1 18
established by means of a collar-like pipe 29,
which in horizontal section is elongated. A
second similar drum 20 serves as steam-ac-
cumulator and for toe actual connection
with the main steam-pipe. In order to be
able to introduce into the fire-tube boiler as
large a number of fire-tubes 2 as possible,
which in Fig. 3 are only saown above and
below in dotted lines for the sake of more

clearly showing the otier parts of tire boiler,

it is preferable 1n this form of construction to
dispense with an actual steam-caamber In
(he fire-tube boiler and to establisi the nec-
essary communication between ciambers 10
and 26 by a separate large pipe 27. in tais
form of construction tie cireulation of the
water takes place in exactiy tie same manier

asin the form of construction shown in igs. 1

Lere also the water is introduced
through the pipes 8 and 9 into the lower
drums 24 of tihe water-tube boiler, in which
also any sludge can sccumulate without
doing harm, and said water passes out of
these drums througn tie strongly-heated
water-tubes 12-17 to the upper drum 1V,
which allows it to flow back again to tie {ire-
tube boiler 1 through the pipe 29 As a
vigorous heating of tie water-tubes 12-17 1n
hoth forms of construction, Figs. 1,2, and 3,
takes place already at tae commencement of
{he firing of tie boiler, steam is formed in tie
small tubes very soon after the fire is lighted,
and the water eirculation comiences very
soon and very powerfully of itself, as men-
tioned at the beginning of ths specification,
without the help of any special means. This
circumstance that a vigorous cireulation of
the water through the fire-tube and water-
tube boilers comes into action very S00I
oftor the starting of the fire allows toe boiler
to be heated in about a fifth of the time
which is necessary in an ordinary fire-tube
hoiler with internal heating for obtalning a
full working pressure.

Where oval fire-tube boilers are used, it 18
difieult to avoid exposing tle rivet-seams
and stay-bolt heads to tire direct action of the
fires. : stay-boits are,

and 2, as

These rivet-seams and
VOVE lale 7 v affe 1 bv t5 1-
however, so deleterious’y allecteda Dy 136 ac
mission of cold air to tae fire, Waich 18 UL~
avoidable when stoking, taat taey easily be-
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come leaky. This ditliculty may be obvi-

ated by arranging undex t=e oval bottom of
it fire-tube boiler, as shown 1n tae form ot
construction in Figs. 3-5, & number of air-
tubes 28, formed of fireproot material, which
tubes are preferabiy provided witha side
flanges and are arranged SO close togetuer
b ot the flame cannot directly encounter the
Lottom of the boiler. By allowing air to
constantly flow through taese tubes their
premature destruction can be avoided. The
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ection and the method in
are mount d peneath the bottom
1s of subordinate Impo; tance.
((uant’ ty of alr  admittad
turough the pipas 98 to 't 18 Tear combushion-
chamber 39 of tre boiler is cm**ecth caleu-
lated, it verv much assists in pro ducing a com-
pieteo o3 111)11&;10:1 of the smoke evolved, mora
partieu'arly Wil fuﬂ] 18 {reshly tirown on,
What T eloim o5 m v 1nveniisn, and desire
secure by LOLtCTS iutem 18—
I. In o stezm-ba 1ler the com nnation of o
fire -tuhe ]“;:1 er having the top part of its resr
sl 1::’ qned, o steam-chomber npove the
Woier- efei of tie fire-tube beiler, » A
ShoTe m 3 ToT 1,_&__’ S0 open W“fseuti N 1'::-e--
tween the five-tube beiler and s-id steaim-
ch; ;..I?_*T:er the Iz -“-‘@r cpen end of scid roomy
tuse belng eon nected to the i wlmed "“”}j"}s j;:;:z.rt
of the recr woll of the fle—mh ¢ beiler,
nomber, woter- Luje% ﬁn?"euhlﬂo so1d
1&“.:;,.';';91*—;::}1:‘;,.;1 wer with the steam-chamb er, ﬂnd
o five-grote helow the fire-tube boller, as set
ferih,

fm’m of their g
viich t} aichn
of the hoil eT

-——-r"u-'

‘V.L'L,f"l

- m
R

1o

Y

"-I'-':".;-"-
YW 1

LLI—

(W

exmi-bHeller the cop ’11*~itmti_r’=n of o
._‘; ) SLE’LJ“ chamber arronoed
—5ev Vet “‘“he Are-tuhe boller,
tuce forn 1100 en {1en connen

S ’11:;::_:: I, osteain-tube possing throug!
mny ¢ :11isef*t1*1f>-nllr“
S from the she

;J;fc} chle;sLif(l v
sm-chomber ints the

e:;:.zz_;:—re;-L ver ol the [ue tube beiler, & water-

LILEeT, wWoter-tubes connes Ll* o) “1(1 "r;;zLe

de e o 1
che stexipn-chs

d

L .
- B = &

.I"'""'

prmad T
r.-:‘.l I :
o

[ fi

[.l'.'.,‘
o

£

..----!'-\-..

poad  meed pmmend e

J<

nuﬂ_l{{ 1LS Lﬂﬁ*er {;} en e*u con-
1‘19.'3.'{(:('1 {0 the 1nslined o vars of the reor
woil of the fire-tube bejl or formi 108 on open
conrteslion between the fipee tube beiler and
soad E‘:'ff&1.‘1’1’.".—53112.111‘113el’; ) S-Le--”’n—m De possing
throueh soid eonnes uﬂu—m se ond convesing
Stes {roin the SLG”T‘"’ nember 1nis the
mi‘i; ere euel l {he fle-—=u “@ poller, Wi
ter-cnamiber, and woiere tuhes *meﬂ [1n0

soLd v ter- Lum 1her with the st OTIT“ h*n uer
five-grate below the fre-tihe Hul er, o8
Sl 11._-1‘;:-11. |

4. In o stesm-hailer the combiz “ti'“l of o,
(*T'Ei?‘fd“'i“”"‘ fire-tube beoiler hevs g the ton

Tk kl {8 renr waoll inelined, o st llf‘,il"i—
553:91' LROVe tne woter-level Uf Lhe nre-tnub
Do OF, & Tooing short tube f: rw*i:m 2 Cpen
CLumnenilon b {-‘H‘i{?eh the fire-tube b ciler U"%d
;s:;;',.i(_! stesm-chamber, the lower cren end of
- {uihe nemﬂ connested o the 1n
cilined t "y nort of he rear vail ¢f the fire-
'i':Lfi?-e noiler, o water-choy cer, water-tube

connee [mrﬂ s v*“tel‘-—”] oM Ler with t.
steam-chamber, and o fire- orate below 1
fhre-tube boﬂer as set forth

l.__.l,.__.. !

-"il""ﬂ"‘
Lt.i.J...L:"

e
e

1:1*{)01 thL i1re- LuLe boile er ond soid
n

I

| 1L6—L11]}ﬂ boo 101‘, & st G‘Illl—“f‘lﬂﬁlﬂ}e:

. watel‘ Ellal’l’lb”l of the T.T‘Tf"“%.

In a steam-hoiler the uomulmiwn of a
mzr*ldr cal ﬁre—-moe Doller, & steam-cham] 1ber
srrenged above the W ster-level of the fire-
tube botler, » roomy short tube f£o ING an
open connecticn between the fire-tube Heiler
and said steam -chamber, & stenm-tube 1 oSS~
g throueh the 1y €¢on 1euu*“0—t{,1"=e to

t,,;lduut stezm from the ste ;:z'l;-un 1,-_1_;61 mnto
& stexmi-reseiver of the fire-tube om-er, & We-
ter-cham JeL, woter-tubes connesting soid
woter-chember with the stecm-chamber, end
o flre-grote belsw the are-tube boiler, os set
for le.
In o stean ;)Jl er the combination of 2
fludnmi ﬁle tuse boiler hmlw the ton
nart of its resr woll Inclined, & steam-cham.
ber above the mutel’*-—*evel of the ﬁre—-buht
botler, & roon vy shert tube [orining on open
connestion betw een Lﬂﬂ fire-tube boiler and
seid steami-choml er, the lower open end of
% 1d roomy tuhb no Led to the in-
lined tm port L.f the rear wall of the {ire-
11 beller, o steam-tube pussing through the
Loomyconnecting-tube nind ¢ ﬂdumlﬂﬁ stezm

Ty oy
e s 5

—.;-.!

Ty T
sl ld

L'"i‘* (_‘J

" from the steam-chy, “Ler mto o ste,,hn—le-
’ r“ew v of the fire-tube hzil er, & water-cham-
::ﬂr water-tubes connectine sord water-cham-

Sy

i —uhﬁ.d nber,
the fire-tyhe

Ll

21 with the st

Gi ﬂ

J.--.-L(I L ﬁfe FlLJL‘
hoiler, 5S s Lruh
steam-boiler the comb nat: o1 oi a

above the

water-level of the five-tyuhe boler, o roomy
short tube f OTINING an o7en CONNETLI0N be-
tween the fi*‘ﬂ-s_ulﬂ ho 1ot N sa1d steam-
chamber, & water- csssmber. water-tubes con-
necting said water-cbamber with the steam-
chs-_a.n_lb@?, a fire-grate below the fire-tube
boi}ei"; WO roomy water- -tubes, co: mectng
tne fire-tube bo'ler wiih te water-ehamber
of the ws Ler-tube bo'le °r, one of said roomy
tubes oen g into the front wall of the [ire-
tube ho ler, ,w a L’e otier nasses ih rough
he iront w Hof the ﬁ?e--—..,,ube boiler an ax-
ATt of fire-

- i S *-i =3 Tio.- - -y i = e - -I
tends therein to near the back ywal
dog 1o o ey A i
tube boller, as set forth.
~ 4 s 3 A0 .
8. In a SL{:‘-&H}-bG;LEE_ the combina

fire- ‘vao boller i’:l_mm':g;' the top nart ofﬂ% reay

wall 1nellve? o steom- ciamber above the
~ wuu- evel of the fire-tube bo' ler, a roomy
short tube FOTMING an onen connection be
i.;-n-*eez} tre fire-tube bafiér ant sall steam-
chamber, and jil.,ﬂ;ff}_lb s lower end ¢ crmected
to the incline R0 part of the rear wall of the
fire-tube boiEEr,' & water-chamber, water-
tuoes conneeting sair water-ch amber w' ’fl
the steam-chamb 30T, @ ﬁ? e-orate T)i"’ﬂ"?del De-

low tie ﬁie“LUbC hoiler t

0 rOOMY wa ter-
tubes, connect Gno the fipe-t

be bo'ler with the
-tube bolle -1eT, one
of saic roomy mbﬁs Deing connected to the
front wall of the fire- tube boller, and the
other vass'ne 4 **T*oh_‘i the Tront Wa’l of the
fin—tubﬂ bo ?e“f‘ and ext enting theren to g
point near the back wall thereof as set forth.

9. In a steam-boiler the combination of a

70

75

80

Qo

95

100

105

110

- 11§

120

125

I20




10

15

20

30

35

40

45

60

sl

=:':m

1
&

water-level of the fire-tube boiler, a roomy
<hort tube forming an open connection be-
tween the fire-tube boiler and sald steam-
chamber, a steam-tube passing through the
roomy connecting-tube and acapted to lead
stoam from the steam - chamber mto the
<team-dome of the fire-tube boiler, & water-
chamber, water-tubes connecting said cham-
her with the steam-chamber, a fire-grate be-
low the fire-tube bo:ler, two roomy water-
Cubes connecting the fire-tube boiler with the
water-chamber of the water-tube boiler, one
of said water-tubes opening into the front of
‘he fire-tube boiler, whle the other passes
through the front wall of the fire-tube bo:ler,
and opens therein near the back wall thereot.

10." In a steam-boiler the combination of &
fre-tube boiler having the top part of its
rear wall inclined, a steam-chamber above
the water-level of the fire-tube boler, a roomy
hort tube forming an open connection be-
tween the fire-tube boiler and said steam-
chamber, the lower open end of said roomy
tube being connected to the inclined top
part of the rear wall of the fire-tube boiler, a
steam-pipe passing through the said connect-
ing-tube and adaptea to lead steam from the
«team-chamber into the fire-tube boiler, a
water-chamber, water-tubes connecting sald

chamber with the steam-chamber, & fire-

—~t
1

orate provided below the fire-tube boiler,
fwo roomy water-tubes, connecting the fire-
fube boiler with the water-chamber of the
water-tube boiler, one of said water-tubes
being connected to the front wall of the fire-
tube boiler, while the other passes through
the front wall of the fire-tube bozler, and has
‘1< inlet near the back wall thereof.

11 In o steam-boiler the combination of a |

cylindircal fire-tube boiler, a steam-chamber
arranged above the water-level of the fire-
tube hoiler, a roomy short tube forming an
open connection between the fire-tubeboiler
and said steam-chamber, a water-chamber,
water-tubes provided to connect sald water-
chamber with the steam-chamber, a ire-
orate below the fire-tube boiler, two water-
tubes, connecting tne fire-tube boiler with
the water-chamber of the water-tube boiler,
one of said tubes opening into the front of the
fire-tube boiler, while the other passes through
ihe front wall of the fire-tube boiler and
opens therein near tie back wall thereot.

12. In a steam-boiler the combination of &
cylindrical fire-tube boiler having the top
part of its rear wall '
her above the water-level of the fire-tube
boiler, a short tube forming an open connec-
fion between the fire-tube boiler

sre-tube boiler, a steam-chamber above the

inclined, a steam-cham- |

and said |

843,497

<team-chamber, the lower end of said tube

being connected to the inclined part of the
rear wall of the fire-tube boiler, a water-

chamber, water-tubes connecting salid water-
chamberwith thesteam-chamber, a fire-grate
below the fire-tube boiler, two water-tubes
connected to the water-chamber of the water-
tube boiler, one of said tubes being also con-
nected to the front wall of the fire-tube boiler,
while the other tube passes through the front
wall of the fire-tube boiler, and has
near the back wall thereof as set forth.

13, Tn a steam-boiler the combination of a
cylindrical fire-tube boiler, a steam-chamber
~bove the water-level of the fire-tube boiler, a
roomy short tube forming an open connectlon
between the fire-tube boiler and sald steam-
chamber, a steam-tube passing through the
roomy connecting-tube and conducting steam
from the steam-chamber into a steam-Te-
ceiver of thefire-tubeboiler, a water-chamber,
water-tubes connecting
with the steam-chamber, a fire-grate below
the fire-tube boiler, two roomy water-tubes,
connecting the fire-tubeboiler with the water-
chamber of the water-tube boiler, one of said
roomy tubes being connected to the front
wall of the fire-tube boiler, while the other
passes through the front wall of the fire-tube
boiler and opens thereinto near the back wall
thereof as set forth. |

14 Tn a steam-boiler the combination of &
cylindrical fire-tube boiler having the top
part of 1ts rear wall inclined, a steam-cham-

ber above the water-level of the fire-tube

boiler, a roomy short tube forming an open
connection between the fire-tube boiler and
«aid steam-chamber, the lower end of sald
tube being connected to the inclined top part
of the rear wall of thefire-tube boiler, asteamm-
tube passing through the roomy connecting-
tube and conducting steam from the steam-
chamber into the fire-tube boiler, a water-
chamber, water-tubes connecting said water-
chamber with the steam-chamber, a fire-grate
below the fire-tube boiler, two water-tubes,
connecting the fire-tube boiler with the water-
~hamber of the water-tube boiler, one of said
water-tubes being connected to the front wall
of the fire-tube boiler, while
through said front wall and has its inlet end
near the back wall of the fire-tube boiler, as
set forth. |

In testimony whereof 1 have sioned MY

| Lame to this specification 1n presence of two

subseribing witnesses. ~
JOHANN SCHUTTE.
Witnesses:
W. BERKER,
BRIDERMANN. -
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