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To all whom it may concern: | steam and water drum and running the full

Be it known that I, SOREN THURSTENSEN, a,
-¢itizen of the United Statee restding at Louis-
ville, in the county of Jefferson and State of

5 Kentucky, have invented a certain new and -
useful Improvement in Water-Tube Boilers,
of which the following is a full, clear, and ex-
act description, reference bemﬂ‘ had to the ac-

| -companying drawings,which form part of my
10 specification.

My invention relates to water- tube boilers;
and 1t consists of certain novel arran ffements
of the water tubes and drums and of the fur-
nace-flues whereby the efficiency of the boiler

15 1s Increased, its construction simplified, and
its life lenﬂ*thened

One ebJect of my invention is to furnish a
water-tube boiler so constructed that the wa-
ter-tubes are readily got at for inspection and

2o cleaningand thatany oneof said tubes may be
removed without removing any of the others.

Another object of my 1nvent10n is to con-
vey the hot gases from the furnace in contact
with the water-tubes in such manner as to

25 completely exhaust the heating efficiencies of
sald gases before they escape 130 the smoke-
'staek
The various advantages of my 1m proved
construction will appear fully as I pmeeed
3o with my description.

In the drawings like letters of reference in-
dicate like perts of the boiler.

Figure lisafrontelevation of my improved
b011er with one door removed, so as to show

35 the internal construction of the boiler. Kig,
2 1s a longitudinal section through the same.
-F1g. 3 is a similar section of a modlﬁed form
of my improved boiler, and Fig. 4 is a simi-
lar section of still another m0d1ﬁcatlon of my

40 improved boiler.

I will first describe the preferred form of |
my boiler, as illustrated in Figs. 1 and 2. Ar-

ranged at the top of my b011e1 is the steam
and water drum A, running the full length

45 of the boiler. This is eupported by the eol—-

- umns ¢, cross-pieces b, and rods @, although
it may be supported in any other convenient
manner. At the forward end of the boiler
and immediately below the steam and water |

5o drum and connecting with the same is the |
feed - water drum B at right angles to the l

- ‘%

width of the boiler. Parallel to the drum B
in the rear at the bottom of the boiler is ar-
ranged a similar drum C, this latter being
the mud drum. Thedrums B and C are con-
nected together at the ends by means of the

water-tubes D. I prefer to make these water-

tubes D four in number, as by this arrange-

ment they takeupa minimum of space. IIOW-
ever, I donot mean to limit myself to this ar-
| mlgement as the four tubes might be re-
‘placed by one tube or by any other number of

tubes. Arranged at therearof the boiler and
parallel to the drum C and at points above the
same are the twodrums Eand I'. A series of
pairs of headers are arranged at the forward
end of the boiler at a point about midway in

elevation between the drums E and F. These

headers I havelettered Gand G'. Theheaders
G are connected with the headers G' by means
of the tubes G''. FEach header G is connected

to the drum E by a series of downwardly-in-

clined water-tubes I, preferably ten in num-
ber, and each header Q' is similarly connect-
ed to the drum F by a series of upwardly-
inclined water-tubes I, also preferably ten in
number. The drums C and E are connected

together by tubes C', one for each set of head-

ers, and the drum F 1S connected to the rear

end of the steam and water drum A by the
tube f. All of the drums are provided with
manholes at each end to permit access to the
same for cleaning and repairs. The drum B
i8 provided with ‘hand-holes at each end op-
posite the series of tubes D, so as to permit

‘the removal of any one of said tubes. All of

the tubes H, D, and I are made straight, and
therefore no dlfﬁeulty 18 eneounteled in re-
moving them. Any one of the tubes H and
I may De removed through the headers G or
G'. The series of pairs of headers G &
might be replaced by a single header extend-
ing the width of the b011e1 with manholes
0pp081te cach series of tubes H and I, but I
find that the arrangement as first deseubed
of a separate header at the forward end for
each series of tubes, is preferable, as giving
room for unequal expansion of said tubes
The grate J is arranged at the forward end
of the farnace. The bank of tubes H is cov-
ered with tiling K to within a short distance

55

60

70

75

30

85

g0

95

ICO



5

IO

o

of the drum E. At this point the tiling is ]|

carried upward and forward .in triangular
form K’, the highest point of the triangle com-
ing within a short distance of the bank of
t,ubes I. The bank of tubes I are covered
with tiling L from a point below the drum B3
to the drum F. Tiling is also carried from

the top of the brickwork at the back of the

agrate to the drum C, so as to convey the hot
gases in close contaet with the bank of tubes
H. The purposeof thisarrangement of tiling
is to cause the hot gases from the grate to

come first in contact w1th the bank of tubes-

H, then passup throughsaid tubesat their rear

endsandaround the drum E upto therearends

of the tubes I, then forward in close contact

with said tubes I to the forward ends of the
same, then up through said forward ends to

the drum B and the steam and water drum A,
thence backward in contact with said steam
and water drum to the opening M, which
leads into the nptake. The progress of the
cases is indicated by the arrows. The prog-

‘ress of the gases, as thus described, causes
‘most of the heat of said gases to be exhausted

-in heating the waterin the tubes H and I, so

35
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that when they reach the steam and water
drum A most of theirheat has been exhaust-

ed.
y the water has been allowed to fall below the ]

This is of great advantage, since in case

proper point (indicated by dotted lines) the

gases are not sufficiently hot to injure the
iwalls of the steam and water drum.

The arrangement of drums and water tubes
‘as descmbed gives a complete circulation of

water, as follows: from the feed-drum B,

.'-throuﬂ'h the tubes D, to the mud-drum C, to
the dmm K, through the tubes H, tothe head-

ors & G/, throucrh the tubes I, to the drum F,
to the drum A whence the water passes 0

the feed- AdAram B

‘With the arrangement of the feed-drum
a,nd connections between the feed-drum and

‘water-drum, as just described, at each side

of the boﬂer the width of the boiler 1s in-
creased by twice the diameter of the water-
tubes D. By placing the feed-drum at the
rear and the water-tube connections between

said feed-drum and the mud-drum also In
the rear the width of the boiler is decreased

and space economized that much. This 1s

- done in the two modifications that I will now
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K and K are armnged as before.

fore.
to the steam and water drum A by means of

describe. ,
Referring to Fig. 3, the steam - drum A,
headers G and G, tubes H and I, and drums
The feed-
drum B, however, is arranged at the rear of

the boiler instead of at the forward end, and

the mud-drum C is arranged at the rear of
the drum E. The drums B and C are con-
nected by a series of tubes 1), as before, and
these tubes are separated from the rest of the
boiler by means of the wall P, so as to be in
cool relation to the rest of the boiler, as be-
The feed-water drum B is connected

width of the boiler.
O and the drum F, and the drum O 18

681,755

expanded at their forward ends in a saddlé

B, seecured to the drum A. The arrange-
| ment of the tubes H and I are covered W1th

tiling substantially as before, and the cur-

rents of gases are, as mdwated by arrows,

substantmlly as befm o, except that after pass-

ing along in contact wﬂah the steam-drum they

are carried down in contact with the tubes D
to the opening in the uptake M, which in this
case is at the boitom.

In the modification shown in Fw 4 the
steam and water drum A, headers G and G,
the tubes H and I, the drums E and F, and
the feed-drum B and mud-drum C are ar-
ranged in substantially the same way as the
last modification, with the exception of the
method of cir culatlon of water to and through
the steam-drum A. In the modification un-

der discussion the circulation of water is to-

ward the rear, whereas in the other two modi-
fications the Watel circulates toward the front
end of the steam-drum. An additional drum
O is provided at the forward end of the boiler,

extending at right angles to the same the full
A set of tubes I, corre-
sponding to the sets H and I,connect the drum
pro-
vided with manholes opposite each set of

tubes I', so that said tubes may be withdrawn

or repmred The driim O is connected with

the steam and water drum A by means of the

pipe O’, thus completing the circuit. “The

'(3112‘0111&1310'[1 of the gases is as shown by the
1t will of course be understood that

ATTOWS.
the number of steam and water drums A in
either modification may be multiplied accorad-

| ing to tlie size of boiler required, in which
case of course the headers and banks of

water-tubes would be increased accordingly.
Having thus described my invention, what
1 desire to claim as new and to cover by Let-
ters Patent is—
1. Inawater-tube boiler, an elevated steam

and water drum, an eleva,ted feed-drum at

right angles thereto and connecting there-
Wlth a mud drum and water-tubes connect-
ing sald feed and mud drums in cool relation
to the rest of the boiler, auxiliary drums in-
termediate the mud-drum and the steam and
water drum, a series.of headers at the for-
ward end of the boiler, a series of ineclined
banks of straight water-tubes connecting said
headers with said auxiliar y drums, and suit-
able connections to make the water-circult
complete, substantially as and for the pur-
pose described.

2. Inawater-tubeboiler, an elevated steam
and water drum A, a feed drum B, a mud-

: drum C, the Wa,te“-tubes D, conneetmﬂ‘ the

same in cool relation to the rest of the bmlel
the auxiliary drums E and F, the series of
headers G and G’ at the forward end of the
boiler, the banks of straight tubes H and I,
with intermediate 0011nect10ns, substantlally
as deseribed and for the purpose specified.
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3. Inawater-tube boiler anelevated steam

a series of four or more tubes B, Whlch are | and water drum A, a feed-drum B, a mud-
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drum C, the bank of water-tubes D, connect-
ing the two, the auxiliary drums E and F, and
headers G and G, the banks of straight wa-
ter-tubes H and I, supplemental conneetions
adapted to complete the water-circuit, and
tiling covering said banks of tubes H and I,
whereby the hot gases from the grate will be
caused to travel substantially the length of
and In proximity to the tubes and drums, all
as described and for the purpose specified.

4. Inawater-tube boiler, an elevated steam
and waterdrum A, an elevated feed-drum B,
at the rear of the boiler connected to the for-
ward end of the boiler by a series of straight
tubes, a mud-drum at the bottom and con-
nected tosaid feed-drum by a series of straight
tubes in cool relation to the rest of the boiler,
the auxiliary drums E and F, the headers G
and G, the banks of tubes H and I, connee-
tion between the drums C and E, and between
the drums F and A, and tiling covering said

3

banks of tubes I and I, adapted to cause the
gases to circulate, substantially as deseribed
and for the purpose specified.

5. In awater-tube boiler, an elevated steam
and water drum A, a feed-drum B, at the rear
of the boiler, and mud-drum C, the straight
tubes D, connecting said feed and mud drums
arranged 1n the coolest part of the furnace,
the auxiliary drums E and F, a series of
headers G and G, the drum O, a series of

| and supplemental connections and tiling ar-
ranged and adapted to cause the hot gases to
circulate in proximity to the various parts,
(substantially as desceribed and for the PUrpose
specified.

SOREN THURSTENSEN.

. Yitnesses:
ADAM Vogar,
| . C. BLACKMAN.
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| banks of straight water-tubes M, I, and T',
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