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To all whom it may concern:

Be it known that we, OswarLp Framm and

~ FriepricE ROMBERG, both subjects of the
King of Prussia, German Emperor, and resi-

s dents of Charlottenburg, near Berlin, King-
dom of Prussia, German Empire, and of Nico-
lasse, near Wannsee, Germany, respectively,
have jointly invented certain new and use-
ful Improvements in Water-Tube Boilers, of

ro which the following is an exact specification.

Our invention relates to water-tube boilers
consisting of one or more lower boilers, one or
more upper boilers, and a number of long

- narrow tubes situated between the upper and
1z under boilers. _'

In boilers of the above-mentioned type the
diameter of the said water-tubes should not
be below a distinet minimum, and in length
these tubes should not surpass a distinet

20 maximum length in order to maintain a good
water circulation to prevent the tubes from
burning and the passages therethrough from
being obstructed by furring. .

_ For obtaining the advantages of very nar-

¢ row and long tubes, whereby a particularly
large heating-surface and an excellent ex-
change of heat are insured, and, on the other
~ hand, for avoiding burning and choking of
~ the tubes, we employ according toour inven-
30 tion an artificial accelerated water circulation

for boilers of this type. For this purpose

one or several pumps are Inserted between |

the upper and the lower boiler for the pur-
pose of forcing feed-water, as well as circulat-
ing water, through the tubes. We are thus
enabled to use very narrow and long water-
~ tubes and to obtain the above-mentioned ad-

vantages, and the considerable defects usu-

ally experienced with such tubes when natu-
40 Tal circulation is used are overcome. It has
been heretofore proposed to employ a plural-
ity of short straight water-tubes in communi-
cation with a water-drum, the water being
forced through such tubes by a propeller, or
to employ very long tubes connected between
steam. and water chambers. It has not,
however, been proposed to employ long and
narrow tubes In connection with such a

- pump.

co  In order that the fur-stone may be pre-

cipitated, receptacles or any suitable devices

45

are provided behind, as well as before, the |

]

!

circulating-pump and arranged either in or
at the upper or the lower boiler and in such &
way that the fur-stone and other impurities
deposited in that receptacle can be removed
therefrom while the burner 1s working.

The boilers constructed according to our
invention can be used in large sizes, and they
permit of obtaining a large heating-surface
and good exchange of heat, while saving
much space and weight. :

In order to make our invention niore clear,

55
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‘we refer to the accompanying drawings, 1n

which— |

Figure 1 is a cross-section of our improved
boiler. Fig. 2 is a horizontal section on line
A Bin Fig. 1. Fig. 3is a partial front eleva-
tion of the water-tubes to a larger scale.” Hig.
4 is a side view. Fig. 51s a plan view in part
of the water-tubes in a larger scale. Kig. 61s
a, cross-section of a nozzle provided at the
ends of the water-tubes. Fig. 7 shows m
diagrammatical manner another construc-
tional form of our improved tube-boiler,
partly in front elevation and partly in cross-
section. Fig. 8 is a side view. Figs. 9 and
10 show details of water-tubes as used in the
construction according to Figs. 7 and 8.

In the figures, a shows the upper boiler; b b,
the lower boilers, and ¢ ¢ are the water-tubes,
having a particular form and having in con-
sequence of our improvements a very small
diameter and a great length.

d is a pump by which the water circula- 85
tion in the under boilers, the water-tubes,
and in the upper boiler is maintained.

e is a forcing-pipe leading to the lower
right-hand boiler, from which a forcing-pipe ¢’
passes to the lower left-hand boiler 6. The go
upper boiler ¢ is connected with the lower
boiler by means of water-tubes arranged in
the example Figs. 1 to 5 in three sets be-
tween the boilers. - The upper boiler a1s con-
nected by the suction-pipe f with the pumpd, 95
through which the sugerfluous water not
evaporated is drawn off from the pump in
order to pass for a second time the periodical
return. | | -

g is a fire-grate which is surrounded by

70

75

30

“walls h. | |

Thewater-tubes are of special form, as illus-
trated in Figs. 3,4, and 5. The single water-
tubes have the form of a helical line having in

100
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all parts. the same pitch and connected with
the lower boiler with the ends »n n, while the

~upper ends of the tubes discharge into the

- T0

upper boiler ¢ in the same manner. In order
to obtain a good exchange of heat, the inner
tube set lying next to the fire-gases may be
made of a larger diameter, while the outer
tube sets may have diameters gradually de-
creasing. The water-tubes ¢’ ¢® form a right-
hand helical line, and in order to permit them

to be put together with the tube ¢? the latter
must have the form of a left-hand helical line,
‘while 1ts pitch is the same as that of the wa-

ter-tubes ¢'¢®. By this arrangement water-

tubes are combined having a considerable

length and occupying only a small space.
Kach set of water-tubes is made in this way

~and the single screw-shaped water-tubes

2C

forming the single sets are connected at ¢* and
¢’ with the lower and upper boilers, respec-
trvely. - '

In order to obtain in the present boiler a

_regulation of pressure and speed of the water

s

39
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same parts as in Figs. 1 and 2.

and. the steam 1n the narrow water-tubes, the
ends ¢’ of the water-tubes are provided with
nozzles 1, screwed upon the tube end ¢, as in-
dicated m Fig. 6. According to the diameter
of the nozrle 1t 1s possible to alter the pres-
sure 1n the tubes when water is pumped
through and the speed of the water is constant.

In the construetion illustrated in Figs. 7
and 8 a modified form and arrangement of
the water-tubes 1s provided.

The same reference-letters designate the
The lower
boilers b are connected with the upper boiler
¢ by means of serpentine-shaped water-tubes
¢’, and for the formation of fire-passages by

~ the water-tubes themselves series of serpen-

40

tine-shaped tubes, being combined in the

manner 1ndicated by Figs. 9 and 10, are ar-

- ranged outside and in the midst of serpen-

45
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tine-shaped tubes ¢®. The tubes of the series
¢* are divided or drawn from each other, so
as to form a passage for the heating-gases
coming from the fire-grate of the boiler. The
middle tube series ¢® is arranged in an in-
verse manner as compared with ¢!, and an
outer tube series c® 1s provided, having the
same construction as the inner tube series ct,

so that the heating - gases flow first upward, |

meet transversely the serpentine tubes s, ar-
ranged between the inner and the middle
tube series, flow then dewnward and pass

through the middle tube series ¢*, and go then

again upward, as indicated by the arrows.

The upper and lower ends of these tube se-
- ries are connected with the upper and the

6o

lower boilers in. the manner described before.
In Kig. 8 the arrangement of the tubes sit-

uated between the series ¢ and ¢ or ¢® and: ¢°

is illustrated by the water-tubes ¢ ¢, and,
furthermore, the arrangement in example of
the tube series ¢° 1s illustrated by the tubes

65 ¢ ¢'% the latter forming in this way a tight |

[

I
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circulating-pump. (not shown in the
18 connected to the boiler arrangement by

‘not evaporated to the pump.
3. A water-tube boiler comprising in com-
bination lower boilers, an upper boiler, long

circulation, and & pipe in co:

844,343

wall and foreing the combustion-gas to flow
1n-the manner before described and indicated
by the arrows. S -

In Figs. 9 and 10 the inner tube series ¢* is

iHustrated in side view and in cross-section

on line C D of Fig. 9,0n a larger scale, from
which can be seen that the serpentine tube
$" 18 combined with the serpentine tube s?

the tubes being laterally drawn off from each.

other in the upper part for forming the above-
mentioned passage for the fire-gases.

rAS,

75

In Figs. 7 and 8, ¢ and ¢’ are tubes which

may be employed 1if a natural water cirecula-

tion shall be maintained between the upper
and lower boiler.  In case of an artifieial cir-
culation the valve v 1s to be shut off. 'The
igure)

means of the branch pipe *. _
Having thus fully deseribed the nature of
our invention, what we desire to secure by

Letters Patent of the United States is—

1. A water-tube boiler comprising in eom-

bination: lower beoilers, a connecting-pipe

pump 1n communication with said connect-

ing-pipe and said lower boilers for producing
a rapid water circulation, long and narrow
water-tubes being joined with their lower
ends te said lower boilers, an upper boiler in

joining the said lower boilers, a circulating-

8o

go

ing-pipe and forcing water into said connect- -

95

communieation with the upper ends of said

long narrow water-tubes, and a pipe in com-

munication with the upper boiler and the cir-
culating-pump for the purpose of conveying
the water not evaporated to the pump.

2. A water-tube boiler comprising in com-
bination a lower boiler, a connecting-pipe

LIOO

joining the said lower boilers, a circulating-
& }

pump In communication with said connect-
1ing-pipe and forcing water into said cenneet-
mg-pipe and said lower boilers for producing

a rapid water circulation, long and narrew

water-tubes being jeined with their lower

ends to said lower beilers, nozzles provided
at the tube ends, an upper boiler into. which
said nozzles diseharge, a pipe in communica-

tionwith the upper boiler and the circulating-

pump:tor the purpose of conveying the water

and narrow water-tubes situated between

said beiler and formed of helical tubes alter-

natingly right-hand and left-hand threaded,
and put together with their windings, a. eir-
culating-pump forcing water into said boilers

105

IIO

- I1§

I20

and water-tubes for producing a rapid water

1munication
with the upper boiler and the circulating-

125_;

pump for the purpose of conveying the water

not evaporated to the pump.
4. A water-tube boiler comprising in com-

bination lower boilers, a connecting - pipe

joining said lower boilers, a circulating-pump

130
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in communication with said connecting-pipe

and forcing water into the connecting-pipe

and said lower boilers for producing a rapid

water circulation, long and narrow water- |
¢ tubes joined with their lower ends to the.
Jower boilers and formed of serpentine tubes |

¢t ¢8 ¢® forming gas-passages, and of serpen-
tine tubes ¢5, an upper boiler in communica-
tion with the upper ends of said water-tubes,
1o and a pipe in communication with the upper

boiler and the circula,tingpump for the pur-

pose of conveying the water not evaporated

to the pump. SRR |

 In witness whereof we have hereunto set

our hands in the presence of two witnesses. 15

' OSWALD FLAMM.

- FRIEDRICH ROMBERG.

Witnesses: - '
-~ Hexry HASPER,

WoLDEMAR HAUPT.



	Drawings
	Front Page
	Specification
	Claims

