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UNITED STATES PATENT OFFICE.

" AUGUST GOTTLOB BURKHARDT, OF DUSSELDORF, GERMANY.

WATER-TUBE STEAM-GENERATOR.

967,718.

To ait wnom st may concern: E

Bﬁ lt : knﬂml th.ﬂ't'. -. I, AUGUST GOTTLOB”V

Burkmarpr, engineer, a citizen of the Em-

pire  of Germany, residing at Dusseldorf,

5 108. Gartenstrasse, have invented certain

10

new. and useful Improvements in or Relat-

ing to Water-Tube Steam - Generators, of-

which the following is a full, clear, and ex-
act description. -~ -

My invention relates to water-tube s'teéi_m,' '

- generators of the type wherein two horizon-
 tal water drums disposed in the lower part

~of the generator are cross-connected by di-

agonally arranged. banks of generating

15 tubes to upper steam and water drums, cir-

culating tubes also connecting each steam
drum with the water drum directly below 1t.

~ According to my invention the heating.
gases are divided by baflles into two cur-

20 rents which flow. separately through each
- bank of generating tubes and rejoin at the

point where the banks of tubes cross one an-
other, being then separated again to flow

- ‘through the two groups of descending cir-
- 25 culating tubes.
oases then flow upward through tubular
feed-water heaters which may also form the

If desired, the heating

outer walls of the flue for the heating gases.
A construction of water-tube steam gen-

30 erator according to my invention 1s illus-

trated by way of example in the accom-
panying drawings, in which similar refer-
ence letters denote similar parts.

Figure 1 is a vertical section on the line

35 1—1 of Tig. 2, Fig. 2 is a vertical section

- plan showing
water-heater.

L

on the line 2—2 of Fig. 1, and Fig. 8 is a
two different forms of feed-

The genemtor'illlustrated is provided with

40 both a flat grate > of ordinary construc-

45 coal on the stepped grate T.

tion and also a stepped grate T so that the
generator can be supplied with fuel simul-
taneously from both sides, steam coal being
burned on the grate P and soft or

The steam and water druoms A!, A% ar-
ranged in the upper portion of the gener-
ator are cross-connected to the lower water
drums B*, B? by banks of generating tubes

50 Ct, C?, the two banks of tubes crossing one

another in the manner shown. Since the
cenerating tubes are exposed to the hottest
gases, generation of steam takes place for

the most part within the tubes. To return
55 any water which may rise 1n the generating
tubes C?, C? in the shortest and easiest man-

brown.

ner to the water drums B!, B® from the

N Sﬁeciﬁcatiun of Letters Pﬁtenjt. - Patented Alﬁf‘.- 16, 1_910; o
~ Application filed June 9, 1910. Serial No. 566,084. ' - -

steam and water diums A, A2 the latter

are directly connected to the water drum
disposed immediately below them by means
of a large number of descending circulat-
ing tubes D', D* of comparatively large di-

ameter. The descending tubes D', 1)* are

primarily intended to promote circulation
and not tor the generation of steam. Uwin

60

g 65

to the arrangement of descending circulat- -

ing tubes, water from one bank of generat-
ing tubes C*1s carried by the shortest route
to the water drum B? and thence into the
other group of generating tubes C? so that,

if the banks of generating tubes are heated

“to an unequal extent, the circulation of wa-

Y r

ter 1s equalized. o o
- The heating gases are compelled to flow

in two oblique paths by means of baifle plates

J and K, the plates J extending downward

from the point at which the banks of gen-

70

75

erating tubes cress.one another parallel to
these tubes thus forming a roof which forces

the heating gases to flow between and par-
allel to the generating tubes, the outer ones

‘of which carry the baffle plates K and ex-

tend downward to the water drums B*, B2,
the distance between the hailles K and J- be-
ing about equal to that of the width of each

bank of tubes. The heating gases are thus
divided inte two currents which flow
‘through the generating tubes and rejomn at
the

points where these tubes cross one an-
other. Owing to the area of the passage
through which the gases flow being consid-

80

85

90

erably reduced by the crossing of the gen-

erating tubes, the heating gases make con-
tact with the walls of the tubes in a very
thorough manner resulting in an efficient

ing g

. glates K and the inner surfaces of the other

affle plates I, extending from the steam and

water drums A, A? parallel to, and termi-

nating within a short distance of the lower

‘ends of the circulating tubes D, D% TFi-

nally the heating gases flow upward through
two groups of tubes F containing feed-water

‘which flows downward in the opposite di-

25
generation of steam. After rejoining in the
manner described, the two currents of heat- .
ases again separate and flow down-.
ward between the outer surfaces of the batfile

100

105

rection to the heating gases which pass up-
ward between these tubes and escape mto

the main flue and chimney.

- .__:-1-1’_0
- The feed-water-heater. tubes extend from
the end walls S of the generator to the su-



10

perheatér chamber M, in this way covering
the outer walls of the actual heating flues of
the generator as shown on the left hand side
of Hig. 3. Alternatively, the feed water de-
vice may be disposed so. as to cover also the

outer wall of the superheater chamber F in

which case vertical partitions Z are disposed
between the feed-water tubes and super-

~heater chamber as shown on the right hand

side of Fig. 3. Owing to the feed-water-

- heater tubes being arranged on the outer

15

side of the brickwork of the generator, these
tubes are easily accessible for cleaning pur-
poses and at the same time readily take up
heat radiating from the inner flues.

_As shown in Fig. 2 of the drawings, if de-
sired, a superheater U may be disposed in an

~ intermediate chamber and also in the cham-

20

bers bounded by the baffle plates K and. L.
The heating gases then enter through lateral
openings V and escape at the top through

openings W provided with regulating dam- -

~ pers R.

29

20

What I claim is:— |
- 1. In a water-tube steam generator, the
combination with steam and water drums
arranged 1n the upper part of the generator,

water-drums, arranged in the lower part of

the generator, banks of generating tubes
crossing one another, lateral circulating

tubes, both set of tubes connecting the upper |

- b87718

and lower druins, and a furnace for generat-

ing heating gases, of bafiles dividing the

heating gases into two currents which re-

join at the crossing point of said generating -

tubes and then separate again so as to flow

down between the said circulating tubes.

2. In a water-tube steam generator, the
combination with steam and water drums
arranged 1n the upper part of the generator,
water-drums, arranged in the lower part of
the generator, banks- of generating tubes
crossing one another, lateral circulating

‘tubes, both set of tubes ccnnecting the up-

per and lower drums, and a furnace for
generating heating gases, of bafiles dividing

the heating gases into two currents which

rejoin at the crossing point of said generat-
ing tubes and then separate again so as to
flow down between the said circulating tubes,
of baflles arranged near the outer surface of

40

the circulating tubes and leading the heating

gases, atter having passed the circulating
tubes, upward so as to sweep along feed-
water-heater tubes forming the outer walls
of the heating gas flues.

In testimony whereof I hereunto affix my

. signature in the presence.of two witnesses.

(L.s]

. AUGUST GOTTLOB BURKMARDT.
Witnesses:

- CHmas. J. Wricnr,
Orro Konie.
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