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UNITED STATES

PaTeENT OFFICE.

RICHARD SCHULZ, OF BERLIN, GERMANY.

' STEAM_-BOILER.

SPEGIFICATION formmg pa,rt of Letters Patent No. 666 071, dated J a,nua.ly 15 1901.

Apphea,tmn filed June 9, 1900,

::e:rlal I*Ta 19 737,

(No mndel )

To all whom' it may conceri:

Be it known that I, RICHARD SCHULZ, a
subject of the Emperor of Germany, residing

at Berlin, Germdny, have invented certain

new and useful Improvements in Steam-

Boilers; and I do hereby declare the follow-

~ing to be a full, clear, and exact description

IO

20

of the 11:1vet11310n such as will enable others

skilled in the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, and to let-
ters and figures of reference marked thereon,
which form a part of this specification.

This invention has relation to Wate,l*-tube -

steam-generators of that type in which a plu-
rality of boilers—namely, an upper and one or

‘more lower boilers—are conueeted by tubes of

comparatively small diameter, some of said
tubes being arranged to form flue-walls for
the circulation among the tubes of the prod-
ncts of combustion from the furnace.

In order to induce a proper circulation of

the water from the upper to the lower boiler

~ or boilers, it has been the practice to connect

30
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the same by cireulating - tubes of compara-
tively la,rge diameter located outside of the
boiler casing or housing to protect the same
against the furnaee—heat This arrangement
presentb, however, serious d1ﬁeultles, the
boilers employed bemcr usually made of com-

- paratively thin sheet meta,l and of compara-
~ tively small cross-sectional area.

While the
apertures for the circulating-tubes are com-
paratively large relatively to sald cross-sec-
tional area,it becomes necessary tostrengthen

‘the boilers at the point of connection with

the clrculatmg-t ubes by providing the latter
with abnormallylarge bolt-flanges, while the
connections must be made with the oreatest
care, if aceidents are to be avoided. - Further-

‘more, these circulating - tubes of compara-

tively great cross-sectional area form a sub-
stantially rigid connection between the up-
per and lower boilers, which is a very unde-
sirable feature, in view of the greater ex-
pansibility and elastlcwy of the bent tubes of

ecomparatively small diameter.

5O

- dif

‘The object of my invention is to avoid the
jculties referred to, and this I accomplish
by the use of a plurahty (a group) of water-
circulating tubes of substantially the same

- diameter as that of the other boiler - tubes

and'by-locabin o them within the boiler casing
or housing, either at one or both ends or at
the longitudinal center of the boilers and so
as not to be under the direct influence of the

furnace heat; but that my invention may be

fully understood I will describe the same in

“detail, reference being had to the aceomp&ny—

ing dra,wmgs, in WhIGh—

55
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FID‘UI‘B 1 is a like view of a similar gener-

ator in which the water-circulating tabes are
arranged in accordance with my invention.
Fig. 2 is a part vertical transverse section
and part front elevation of the boiler shown
in Fig. 2. Fig. 3 is a fragmentary longitudi-

nal hmmontal section showing one group or

system of generating and cir eula,tmw tubes,
and Fig. 4 is a like view showing the generat-
ing and circulating tubes arranged -for a gen-

erator having two furnaces with or without

an inter medmte lower boiler.
- In lieu of the external circulating- tube or

70

water-leg connecting the upper and lower -

"boilers T provide a group of water-circulat-
ing tubes ¢, Figs. 1 and 3, which, as therein

shown are located at one end of 'the system
of bent tubes x 1y, rows 1, 6, and 11 of these
tubes being arranged close towethel to form
flue-walls and passages bhelethmugh for the
products of combustion. These passages are
formed, as usual, by suitably spacing a num-
ber of the wall- fmmmn‘ tubes, as shown In
Fig. 3. T'he passages a, formed between suit-
a,bly spaced tubes of the row 1 of such, which
constitutes the inner flne-wall, mstead of be-
ing at the extreme rear end of the furnace are
formed forwaldly of said rear end, and be-

tween said inner flue-wall and the mtermedl- -

ate flue-wall formed by the row of tubes 6 at
the extreme rear end I arrange a group of
water-circulating tubes 2 of substa,nbmlh the
same diameteras that of the other boiler-tubes
and protect the same against the direct action
of the furnace heat by means of a sheet-metal
partition ¢, so that said water-circulating

tubes are practically contained within a cham—

ber whose inclosing walls are formed by the in-

ner and intermediate flue-walls, the par t,1t1011_

¢, and the outer sheet-metal elosule h.

As shown in Fig. 3, the inter medlate ﬂu&- -

wall formed by bhe tubes 6 has a passage at

1 its forward end leading to the space contain-
-mg the tubes of the group Y, the/outer row

'''''

75

8o

QO

95

100




2

11 of which forms the outer flue- wall, so that

 the pwduets of combustion will flow thl ough
- passages a in the inner flue-wall near its rear

end, thence forwardly along the inner flue
and among the tubes therein to the forward |
end of smd inner flue, thence into the outer |

- flue and among the tubes therein to the rear

end of said outer flue, and thence latemlly

" into the smoke- box and ehlmney C.

10

- may be necessary, are in practice made re-

20
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movable, while the partition-wallcislikewise

removable, so that by withdrawing the latter

either inwardly into the furnace-space or out-

wardly into the smoke-box and by removing

the closures g and h ready access is afforded

to the flues and tubes therein for purposes of |

cleansing or for other purposes.

" The described arran gement of water- -circu- |-

lating tubes also enables me to supply the
feed- waber directly thereto through a pipe 7,
Fig. 1, which is likewise of great adv&ntaﬂe
in th@t the feed-water is thereby pr evbnted

from. reaching the more highly- heated gener-

ating and eireulatinﬂ tubes and is gmdually

. heated by 1ts passage thl ough tubes from ‘rhe_.
- upper o the lower boiler or boilers.

Inasmuch as those tubes of the system y
which communicate with the water-space of
the upper boiler are exposed to the action of

- the less-heated products of combustion, they

35

~ the case with a boiler having a large cirecu-
lating-tube located outside of the boiler-cas- |

45

- ing is possible.

50
tubes, the cutting of large openings in the

'boﬂers and the eonsequent weakening of the

55

also perform the function of 01reulat1ng-tubes
Theadvantages in the use and the desecribed

arrangement of the small water-circulating

tubes 2 are manifold. They form part of the
system of tubes, and being located within the
boiler casing or housing the length of the

- boiler can be materially reduced, so.that rela-

tively to a given grate area the boiler will oc-
cupy a smaller space longitudinally than is

ing, while the external cleaning after removal
of small sections of the boiler ecasing or hous-
Furthermore, in the con-
struction of the boiler the small circulating-

tubes 2 require only the same simple laborin
their connection with the boilers as the other

same being avoided, so that the use of anum-
ber of such small bubes contributes materially
to the security of the boiller, while said tubes

- are equally as elastic as those of the tube sys-

. 6o

- naces, as shown in Fig. 4, or with a very long |

tems 2 7/, so that the detrimental rigid con-

‘nections between the boilers herembefore al-

luded to is also avoided.

The boiler may of course be Lonstructed
with two furnaces, as shown in Fig. 4, or by
Ol]llttlnﬂ‘ the intermediate furnaee Wall or
walls w a single furnace of la,rﬂ'e grate area
1s obtained.

When the boﬂer 18 prowded with two fur-

- smgle furnace, I prefer to locate the circu-

| of the boiler.

The forward end of the flues is closed by a -
sheet-metal wall ¢, which latter and the op-
posite closing wall h, or so much thereof as

e'ée,é'zi '

lablnn‘-tubes ) &t the longitudinal center of

the system of tubes x ¥, as shown, and iso-

late the same from direct action of the prod-
ticts of combustion by removable partitions
¢' ¢', the flow of the products of combustion
being in opposite direc¢tions along the flues,
said produects passing into the smoke-box
from the outer flue of the longitudinal center
This arrdnﬂ’emenb is especially
advantageous in marine boilers because the

level of the boiler-water, even during the

greatest pitching and 1*0111110‘ of a vessel, suf-

fers but little change at the lonmtudmal c¢en-
ter of the boiler.

'In some counstructions it may be advanta-
geous to arrange water-circulating tubes at
each end of the boilers, and, as will be readily
understood, this c¢an be edﬁﬂly done.

I have shown and described my 1nvent1011

in its application to boilers having horizon-
tal-flues-formed-by some-of-the-tubes.—It-is-

obvious; however, that it may be applied to
boilers in which the tubes are arranged to
form vertical or up-and-down flues.
- Having thus described my invention, what
I claim as new therein, and demre to - secure
by Letters Patent, IS—-_

1. A boiler, comprising an upper and one
Or more lower boilers, water-tubes connecting

the same, a group of cireulating-tubes con-
‘nected Wlth said upper and lower boilers and

arranged among the water-tubes close to the

source of heat, “and protecting-walls encom-
passing said mreulatmg—tubes, for the pur-

pose set forth.
2. A boiler comprising an upper and one

or more lower boilers, bent water-tubes con-

necting the same, agroup of bent circulating-

j0
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tubes arranged among the water-tubes close

to the source of heat, and protecting-walls
encompassing said circulating-tubes, for the
purpose sat forth. | .

3. A boiler, comprising an uppel a,nd one
or more Iower boilers, bent water-tubes con-
necting the same, some of said tubes arranged
to form a flue for the circulation of the prod-
ucts of combustion, said ﬂue provided with
inlet leading to the source of heat- -supply, a

| group of bent circulating-tubes connecting

the upper and lower bmlers and located close
to the flue-inlet, between two water-tube flue-
walls, and partltlon -walls extending from

flue- wall to flue-wall inclosing said group of

circulating-tubes, for the purpose set forth.
4. A boiler comprising an upper and one

‘or more lower boilers, and tubes connecting

the same, some of said tubes arranged toform

flues for the circulation of the products of
| combustion; in combination with a group of
-water- clreulatmﬂ' tubes connecting the water-
-spaces of the bmlels and 1oca,ted in a cham-
ber within the boiler casing or housing, some
| of the walls of said chamber formed by ﬂue-

walls, substantially as and for the purpose
set forth., | |

5. A boiler e(jmpmsmg an upper and one

or more lower boilers, and tubes connecting

I1O
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the same, some of said tubes arranged toform |

flues for the circulation of the produects ot
combustion;
water-circulating tubesconnecting the water-
spaces of the bmlers and loea,ted in 4 cham-

ber within the boiler casing or housing, said

chamber formed by the inner and interme-
diate flue-walls and having removable end
walls, substantially as and for the purpose
set forth.

6. A boiler comprising an upper and a plu-
rality of lower boilers, tubes connecting said
upper with said lower boilers, some of said
tubes arranged to form flues, and openings
to the inner flue on opposite sides of its longi-
tudinal center, and openings from the outer
flue at said longitudinal center; in combina-

tion with a group of water-circulating tubes
located in the inner flue at its longitudinal
center between the openings leading thereto
from the furnace, and a removable partition |
at each end of said group of tubes, substan-
tially as and for the purpose set forth.

in combination with & group ot

S

7. A boiler comprising an upper and one
or more lower boilers, tubes connecting said

upper with said lower boilers, some of said

tubes arranged to form flues for the circula-

tion of the produects of combustion from the

furnace to the chimney, and water-circulat-

ing tubes of small diameter connecting the

upper and lower boilers, said tubes contained
within the boiler casing or housing out of di-

, rect contact with said products of combus-

tion; in combination with a boiler feed-pipe
in the upper boiler arranged to discharge the
feed-water immediately above the upper end
of said water-circulating tubes, substantially
as and for the purpose set forth.

In testimony that I claim the foreﬂ‘mnﬂ' as
my invention I have signed my name in pres-
ence of two subscubmﬂ* witnesses.

RICHARD SCHULZ.

Witnesses: =~
MAx. C. STAEHLER,
WOLDEMAR HAUPT.

30

40




	Drawings
	Front Page
	Specification
	Claims

