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(o :.ald whomy & mayiconcern:
i Be it-known that, & HARrRY DEL MAR,

-4 full ;clear, and.exabt description.
i My inventionrelates to steam-boilersof the
swatdr-tube. typse; . and:: F&rticulariy to 1m-
;. provements.in: geptlona
10 AM; ohjeption to many.of these boilers is that

their: conneciions are.0f such a nature that
-they are likely to-be clogged and a whole sec-
tion burned out before repairs can be made.

o« tAlsothe‘connections. fire -arran ed in such a

15 Way- thai

1ecespty,: an

urthermore, the water-tubes are not always
_arrabged,in.the most.igconomical manner.

- . The.¢hject.of. my, inyention is to produce

“z0 @ geotional cross-tu qébpiler in which rows of

straight inclined, tubes are alternated, in

-
3
4

-
rI

.80 that each header wil]l receive three or more | | 1ms
| nect near the bottom by the elbow-pipes 15

‘25 two or three at its wider portion, and in which | and 16 with the headers 18 and 19, the joints.

- . '
. .rows ef tubes, ang.row:at its narrower and

-the. headers.of oppos:
. AITS ﬁed,:,g 0. .that the:cross-tubes shall ex-
‘tend, I _
-. park,of the header opposite. |
“30. My invention also pfovides for having
' ms which are

:"}

,and are connected, iy such a way that the

opposife.sides are opfli}sitely
1

$ieal myd-dru

-uI||F r t

ipipes are E&l?ﬁi}: free of fﬁgickwerk , and, further,

RN £ prgmde,d,gegggatigﬁﬁi at top and bottom of | t he s1 T
' der, so that mn case one | Headers on opposite sides are connected by
' | the inclined water-tubes 20, these being ar-

ranged in rows, each row, connecting the nar- -

%iwcimma clogged t
d

wvay. I also provide

megns 10T, Tea

[

. .pair;ituand I also uijlize a series of supple-

" 40 mentary

entire available heating-
ing stean). : Lughort

yoiler which is intended

Jl
_IL-ir'-ia' "I;:

:gompact economucal

wE G

sreadily accesgiblé;: ... . 5 o
1, With these ends inqyiew my invention con
Jres of construction and

Sigts, of certain featyres ol construction |
o1 sfombinaflons (-i’fﬂp, rts, which shall be herein-
| .Sﬂri- LeL aeserined Al & I

r

lajmed. -
rence s to be had to the accompanying
f oAt B;‘?!}?g;lgu;%“i,* _&:- o : . o B -}#i —..!‘.'.!
drawings, forping 8, bart of this specification,

pprgipie Yape oaly ot s

r .
. . 'I'I-r | il . FI-I - LI .l - B L N . . o
S5 S S I AT T RN 1 5 A R

FiLEs

cross-tube. boilers.

: » : i . N ¢
the:ly -are; ingased in brickwork of |
nd . are..pet readily accessible.

.which.the headers are arranged alternately, |

ver-
free of brickwork |

| having a relatively wide top extension 192, so.

om.each header to the corresponding |

e circulation may still-
- getiing at any tube to re-

“bent tubes to connect the headers
~with the steamsdrum, so that practically the
entire. ayv ting-space is utilized for | of @ _ \
]I'pl"ﬂd uce 8 _‘Siill})le | 18 of the header opposite, which arrangement 95
 brings the tubes well down in-the narrow

45 %tagshe%mixsé?é@%fﬁi  which has all its parts |
: - = k a T»=z [ XF ég** 24 o : o i : -.

| may be, with the narrow

| f ! in.-which similar f_ig'u"r'es of reference indicate
of | : |

_the ¢ity, county, and-State of New York,

~¢ havedinvented @ hewiand Improved Water-

s 1Tube Steam-Boiler, of which the following 1s |

corresponding parts in all the views.

Figure 1 1s a cross-section of the boiler 55
embodying my invention with parts of the
tubes broken away. Fig. 2 is a vertical sec-
tion on the line 2 2 of Fig. 1. Fig. 3isadetail
sectional view on the line 3 of Fig.-1, showing
the outside connection between the headers 6o
on one side of the boiler;and Fig. 4is a detail
view in elevation of two adjacent headers.

The boiler is provided with the customary
steam-drum 10, from opposite ends of which
extend downward and outward the down- 65
take-gi yes 11, which are curved, as shown,
and eiivered into the tops of the vertical

‘mud-drums 12, which are arranged at the cor-

ners of the boiler, and are offset from the head-
ers 18 and 19 hereinafter referred to and as 7o
shown by dotted lines in Fig. 1. The mud-
drums are protected on the inner side by fire-
brick 13 and are connected both ways of the
boiler—that is, across the ends and sides-—by
the pipes 14. The mud-drums 12 also con- 75

of the pipes 15 and 16 being provided with
plugs 17,so that the pipes can be easily gotten
at when necessary. _ S
The headers 18 and 19 are arranged m-
pairs, each header 18- having a relatively nar-
row top extension 182, and each leader 19

8o

that the headers interlock, as shown in Fig. 2, 85
to form the side of a boiler.

'''''

row part of a header 18* or 19, as the case go
| vart of the header
opposite. The rows of t_u_Les.:Zl} are also ex-.
tended down, so that they extend from the,
narrow part 19 of a header to the wider part’

parts of the headers, but leaves a blank space

| on the wider parts of the opposite headers 18,
as shown clearlyin Fig, 20 This arrange-

ment enables the space to be substantially zoo
{illed with tubes. ’i‘h‘{: wider parts of oppo-
site headers are connected also by two rows
20® of tubes, = The outsides of the headers aré’
provided opposite the pipes with serew-plugs
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135

~cessible and utilizesheating-space of the boiler

20

. 25

\

30

~and water-tubes, and between'the latter and

35

‘scraping a tube,
closed by plugs 24.

21, which can be removed easily in case any
pipe needs to bé scraped or repaired. To
provide for circulation in case the pipes of
any header become clogged or in case any
connections are interfered with, I arrange on
the outer side of the boiler-wall couplings 22,
which connect from header to header, as
shown in Fig. 3, and the couplings have
straight legs 23, which are screw-threaded on

the outer side, so that certain special appli-

ances can be attached thereto for repairing or
and the straight legs are

It will be noticed that the arrangement of
tubes and headers makes both parts very ac-

to a great extent; but there is still a little
space above the rows 20 of tubes, and in' this

space 1 arrange the bent tubes 25, which ex-
tend from the upper portions of alternate |
to the
it will be seen that by
the compact arrangement of tubes 20 and 25

headers, as shown in Fig. 1 and Fig. 2,
steam-drum 10. Thus

I ‘utilize the whole heating-space, and the

boiler will therefore steam economically.

The upper end of the headers-are also céon-

nected to the steam-drum by short pipes 26. |

It will be observed that the arrangement of
vertical mud-drums, the connection between
the mud-dryms and the steam-drum and the
connection between the mud-drums, headers,

the'steam-drum, is such that a perfect circu-
lation is provided and sych also as to make

connection through the pipes 11 from the

L
45

50

steam-drum to the mud-drums, that there is
B sure connection between the latter and the
headers 18 and 19, and that the headers being

connected at top and bottom with steam- ;

drum and mud-drums, and also connected

‘together by"rthe-couplit; s 22, are little likelv
- to be'injuriously clogged or affected. It will

be seen, too, that the connections are so ample
between the headers and between the head-
ers, mud-drums, and steam-drum that in
case a connection or more becomes clogged
the circulatiop can continue through other
connections. It will be seen also that the

lower water-tubes,.which are. most likely to

: burn, can be taken out or inserted through the

55

fire-box without disturbingba,he ader.
Having thus fully described my invention,

I claim as new and desire to secure by Let-

ters Patent— o '
1. A boiler of the kind described compris-

in alternating headers forming the boiler

6o

sides, each header having a relatively wide

section and a relatively narrow section with

said wide and narrow sections alternately ar-

ranged, cross-tubes arranged in rows and ex-
tenging from the narrow part of one header
to the narrow part of the opposite header

mjuripus clogging very unlikely. - It will be
noticed, too, that there is an ample downflow

822,857

part of the header opposité and also be-
tween the wide parts of the opposite headers,

whereby there are three rows of tubes con-

necting opposite headers, a steanm-deum con-
nected with the headers, vertical mud-drums
forming the boiler ecorners and éorinected to
the headers, and downflow-pipes extending
from the steam-drum to the mud-drums.

2. A steam-boiler eomprising a series of
headers forming its side walls, the headers on
each side being alternately arranged and con-
structed so that one is wider at the bottom

“and narrower at the top, the next narrower at

75

the bottom and wider at the top and so on,

tinchined cross-tubes extending from header to
header, there being at least three rows of
tubes entering the wider parts and a single

row entering the narrow parts and suitable

steam and mud drums connected with the
upper and lower parts of the headers. .
. 3." A boiler comprising a secries of headers
foriming its side walls, the headers on each
side being alternately arrangéd and intei-

locked and being alternately wide at the bot-
tom and narrow at the top, a-double row of

cross-tubes connecting the wider part of one
header with the wider part of the header op-
posite, a second row of tubes between the said
double row of cross-tubes connecting the nar-
row part of one header with the narrow part

| of the header opposite and also extending

into the wider part of the header -opposite,
couplings conneeting the several headers o a

8o

go

25

side, and suitable steam and mad drums hav-

ing connections with the upper and lower
parts of the headers. ' '

100

4. A steam-boiler eomprising a séries of

headers forminge the boiler sides, the headers
being constructed so as to be wide at one end
and narrow at the other and being alternately
arranged on each side, three rows of tubes
connecting oppostte headers, the middle row

connecting the narrow part of one header

with the wide part of the opposite header and
extending also into the wider part of the
header and the outer rows connecting the

wider parts of the opposite headers, a steam-
‘drum, and a series of tubes arranged above
the said middle row of cross-tubes and ex- -
tending from the upper

portions of the head-
ers to the steam-drum. -

5. A steam-boiler comprising a series of

headers forming its sides, the headers on each
side being each constructed with one wide
portion and one narrow portion and the said
headers on the side being alternated and
placed side by side, vertical mud-drums at
the ends of each side of the boiler, said mud-
drums connecting with the lower parts of the
headers, rows of cross-tubes extending from

the upper part of ane header to the lower part
g steam-drum, rows of

of the header opposité

o5

[ Re

I.IS

120

125

tubes connecting the ‘steam-drum with the -

‘headers of each side, the said steam-drum
65 the same row also connecting with the wider | pipes being located above certain rows of the

130
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étoss-tubes, and downtake-pipes 33&3.- ne |

ﬁﬂm the steam-drum to the mud-drums.
"~ 8. In a steam-boiler, the combination of
the alternating headers forming the boiler
5 gides, the ,hfsaﬁarsi of each side being inter-
Jocked and having alternately wide and nar-

row top and bottom portions, groups of at

least three, inclined rows of eross-tubes con-

“mecting opposite headers, the middle row of |

20 each group connecting the narrow part of one

1 header with the narrow and wide p&rtsa of the -
| header opposite, a steam-drum, and rows of
| tubes arranged above the aforesaid middle

rows and connecting the upper part of the

-headel‘s j,?it,h f_c,he steam-drum. |
- HARRY DLl MAR.

i Witnesses: _
- 'WarreN B. HUTCHINSON,
~ Frank L. STUBBS.
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