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My present invention relates to water tube
steam boilers, and more particularly to that
type of such boiler in which the water tubes
are of different lengths, and will be best un-

g derstood from the following description and
the annexed drawings, in which Fig. 1 1s a
vertical longitudinal section of an illustrative
form of steam boiler (more or less diagram-
matic) embodying my invention; Fig. 2 is

10 an enlargement 0% a portion of Fig. 1, with

- the parts broken away to show the construc-
tion; Figs. 8, 4, 5, 6 and 7 are each views sim-
ilar to Fig. 2, but each showing a modifica-

~ tion of the construction which may be used in
15 place of that shown in Fig. 2. -
Like reference characters indicate like parts
" in the several views. .
- In the illustrative form of boiler, the water
tubes are horizontally inclined and arranged
in banks one above another, with the length

20 1l
of tube in each bank shorter than that of the

length of tube in the bank below and with

water chambers defining a single gas pass up-
ward over the several banks of water tubes.

25 In the boiler illustrated, these banks are in-
dicated at 10, 11, 12 and 13, though 1t will be
understood that the boller may have any

- number of banks more than one. To the low-
ermost ends of the tubes in the several banks
are connected respectively downtake water
chambers 14, 15, 16 and 17, these water cham-

30

bers being arranged in vertical alinement and

connected through nipples 18, 19 and 20 to

form a continuous downtake water chamber.

Nipples 21 connect the upper water chamber
17 with the steam and water drum 22. |

The upper ends of the water tubes in the
several banks are connected respectively to
uptake water chambers 23, 24, 25 and 26,
these water chambers belng connected by
nipples 27, 28 and 29 to form a continuous up-
take water chamber which, in turn, is con-
nected through the nipples 380, header box 31
and circulating tubes 32 with the drum 22.

It will be noted that all of the tubes in a

39
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bank are of the same.length and that the con-.
tinuous uptake water chamber is arranged in - ]
‘With the arrangement which I have de-

steps with the steps parallel to each other.
In the form illustrated in Figs. 1 and 2, the
§0 connection between the several water cham-

bers on the uptake side is made by bending '
the lower portion of the water chamber at sur-

stantially right-angles to the face entered by

the water tubes, and the short nipple, as 27,
for instance, then enters the horizontal face 55
of this outwardly turned portion and also the
top of the next lower water chamber. By this
arrangement the lower end of the water cham-
ber i1s so disposed that the gases passing
through the boiler will not impinge there- 60
against. It will be understood, of course,
that the water chambers are provided with

the usual handholes and their covers for ac-.
-cess to the water tubes, and 1t will also be un-

derstood that the several water chambers may 65
be made either with a continuous water space
extending across the boiler or of individual
headers nested together to form the water
chamber.

It will be noted that the construction de- 70

scribed enables the building of a single-pass

horizontally-inclined water tube boiler with
a narrowing gas pass which may be designed

‘to conform to the contraction of the gases by

the abstraction of heat therefrom and which, 75

at the same time, does not require a large
number of different lengths of tubes. It will
also be understood that, if desired, either the

‘uptake or the downtake water chamber may

be formed in steps, or, indeed, both may be 80
so formed, if desired, and that my arrange-
ment would be useful also in other types of
boilers than those having horizontally in-
clined tubes. Thus, for some purposes, the
water chambers may be substantially hori- 85
z;)lntal and the water tubes more or less verti-
cal. | - - .

‘It has heretofore been proposed to build
water tube boilers with a single gas pass but

in which both water chambers were each 90
1n substantially a single plane and inclined
toward each other, these inclined water cham-
bers defining the narrowing gas pass. But in
such constructions, each row of tubes would
necessarily be shorter than the tubes in the 90

‘Tow next below and this is undesirable from

a construction and a maintenance standpoint.

scribed, it will be obvious that the number of
lengths of tubes is enormously decreased, 199



b

2

while, at the same time, obtaining the benefit
of the narrowing gas pass defined by the
water chambers. .

In the modification shown in Fig. 3, the
headers 33 and 54 have their bottoms and
tops, respectively, formed at an angle to the

faces of the headers and a straight nipple 35

15 1nserted in these faces. |
Fig. 5 1s somewhat similar to Fig. 3, ex-

10 ¢ept that the tops and bottoms of the headers

36 and 37 are at right-angles to the faces of the
headers and the bent nipple 38 connects the
headers through these horizontal faces. '

Fig. 6 1s another modification in which the

18 curved nipple 39 extends from the bottom of

20

the header 40 1nto the side of the header 41.

In Fig. 7, the upper part of the header 42
has been carried up past the lower part of
the header 43, so that a straight horizontal

nipple 44 serves to connect them. A plate

or plates 48 may be provided to protect the
lower end of each water chamber 43 and

thereby - prevent impinging of the gases

against that end, and the consequent possible

2 burning thereof.

In Fig. 4, the upper header 45 and the
lower header 46 are made integral, the con-
necting portion 47 being bent at the neces-
sary angle for this purpose. It will be un-

30 Jlerstood that if the boiler has more than

-4 may

two banks of tubes, the form shown in Ifig.
be used for a limited number of banks

- only with the headers of other banks con-

40

45

- 860

<
1
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nected thereto by any of the methods shown

in the other figures. This would avoid mak-
ing a very long continuous header by forg- .

ing, as would be required with the arrange-

ment of Kig. 4, 1f no separate nipples were

used.’
I claim:

1. In a steam boiler haviﬁg a tapered pass, -

a plurality of banks of tubes disposed in said
pass and spaced apart longitudinally there-
of, each bank comprising a plurality of tubes
of substantially equal length disposed in rows
spaced apart longitudinally of the pass and

the length of tubes in the successive banks

decreasing from one end of the pass toward
the other, vertically extending substantially
straight water chambers disposed at opposite
ends of the tubes in each bank and connected
thercto, the chambers on at least one side of
the pass being stepped with respect to each
other, means connecting the chambers of suc-

cessive banks to form continuous chambers

at opposite sides of the pass, a steam and
water drum, and connections from the upper
ends of said chambers to said drum.

2. In a steam boiler having a tapered pass,
a plurality of banks of tubes disposed in said
pass and spaced apart longitudinally thereof,
each bank comprising a plurality of tubes of
substantially equal length disposed in rows
spaced apart longitudinally of the pass and
the length of tubes in the successive banks

1,754,350

decreasing from one end of the pass toward

the other, vertically extending substantially
straight water chambers disposed at oppo-
site ends of the tubes in each bank and con-

nected thereto, the chambers on one side of
the pass being stepped with respect to each
other, and those on the other side being dis-
posed 1n substantially the same plane, means
contnecting the chambers of successive banks
to form continuous chambers at opposite

sides of the pass, a steam and water drum,

and connections from the upper ends of said

" chambers to said drum.

3. In a steam boiler having a tapered pass,
a plurality of banks of tubes disposed in said
pass and spaced apart longitudinally thereof,
each bank comprising a plurality of tubes of
substantially equal length disposed in rows
spaced- apart longitudinally of the pass and
the length of tubes In the successive banks
decreasing from one end of the pass toward
the other, vertically extending substantially
straight water chambers disposed at oppo-
site ends of the tubes 1n each bank and con-

nected thereto, the chambers on at least one

side of the pass being stepped with respect
to each other, means connecting the chambers
of successive banks to form continuous cham-
bers-at opposite sides of the pass, means pre-
venting the gases flowing through said pass
from 1mpinging against the ends of said

chambers, a steam and water drum, and con-

nections from the upper ends of said cham-
bers to said drum. |
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