- PATENTED JAN. 29, 1907.

H. DEL MAR.
WATER TUBE BOILER.
APPLICATION FILED JULY 11, 1906,

No. 842,6383.

75
o
O
2

—
A ralalele—
—
Airldrubet
—
——
P ———
PR le—r—
—
—
=i
S r———
——
re——
'
—E-
O :
-
—
—
T—
—
—
el
—
S
——
e —

Tl v
—
ale—
Poller
-—
——
—
e
——

_::_:

ATTORNEY.

e

_ .:_:._.. ,

i

::
i

=1 -
R i

. TR =22 e

et TULILERTR HIt el s W e, .

._. H
L “
FL R IR FI

H—

X

N

6..,,_
T,
SR

26

7 RS
N

WITNESSES :

THE NORRIS PETERS CO., WASHINGTON, D. C.



5

'UNITED STATES PATENT OFFICE.
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NEERING COMPANY, OF JERSEY CITY, NEW JERSEY, A CORPORATION
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WATER-TUBE BOILER.

No. 842,638,

Specification of Lett_'ers”P&tentn
Application filed July 11,1906, Serial No. 325,629,

Pa,tented Jan. 29, 1907.

To all whom it may concermn: = |
Be it known that I, HaArry DEL MAR, of
the city, county, and State of New York,
have invented a new and Iimproved Water-
Tube Steam-Boiler, of which the fcllowing is

~a full, clear, and exact description.

My invention relates to improvements n

 water-tube steam-boilers; and the object of
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my invention is to produce a sectional wa-
ter-tube boiler having tubes arranged 1n
cross-sectional series diagonally opposed, 1n
combination with a set of staggered tubes

running between the lower headers, and to

baffle the gases, so as to consume the prod-
ucts of combustion, reduce the temperature
of the flue-gases, and produce steam eco-
nomically and rapidly.

ers relatively wide, or double the width of the
lower headers, so as to admit of three rows of
tubes, and the lower headers are partly
straight and partly bent, so as to admit of a
series of tubes in staggered relation, all to the

end that an efficient and simple boiler may be |

produced. .

‘To these ends my invention consists of cer-
tain features of construction and combina-
tions of parts, which will be hereinatter de-
seribed and claimed. | |

Reference 1s to be had to the accompany-

ing drawings, forming a part of this specifica-
tion, in which similar figures of reference 1n-
dicate corresponding parts in all the views.

Figure 1 is a sectional end elevation of the
boiler embodying my invention. Fig.21sa
broken side elevation of the same. Xig. 3 1s
a broken vertical section at right angles to
the view taken in Fig. 1, and Fig. 4 is a detail
of a preferred form of lower header.

The boiler is provided with a steam-drum
10, and itssides are formed, essentially, of the
upper and lower headers 11 and 12, while at

the corners are the water-legs 13, which con- |
nect with the steam-drum 10 by the down-
low -pipes 14.  The upper headers 11 are .

relatively wide, so as to admit of three rows
of tubes, as shown in Fig. 2, and they con-
nect with the steam-drums by the tubes 15
and also by the inclined tubes 16, which are
arranged between the rows of tubes 17, and

these are of the cross-sectional type and are

diagonally arranged, so as to extend from the
upper headers 11 to the lower opposed head-
ers 12.

. to take the place of the lower
“headers 12, if desired.

In carrying out this
arrangement I further make the upper head-

Kach lower header 12 1s straight on |

| the sides at its upper part, and at the lower

part it is serpentine or bent, as shown in Kigs.
2 and 4 and preferably as in Fig. 4, as this
form of bend permits the cress-tubes 18 to be
perfectly staggered, so as to utilize all the

| rising heat.

The boiler is provided with suitable mud-
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drums 19 and 20, those shown being small;

but obvicusly they may be large, and the
rear mud-drum 20 can be made large encugh
parts of the
The mud-drums are
connected by the tubes 21, and they connect

with the headers above them by the tubes 22

and with the water-legs by the nipples 23.
(See Fig. 2.) '

Just above the tubes 18 1s a baflle 24,
which extends across the boiler and for its
full length, and this baflles the gases, so that
they pass into the combustion-chamber 25 at
one end of the boiler, from which they can
pass back between the upper tubes 16 and 17
and finally pass out through the stack 26.

It will be seen that this makes an arrange-

ment in which the heat from the products of

combustion is utilized to good advantage
and that the boiler is of simple construction
for a water-tube boiler. The baffle can be
differently arranged, if desired, and the bai-
fle may be omitted without affecting the in-
vention, and likewise the bent or serpentine

part of the header can be made 1n a difierent

part, if preferred. .

- Having thus fully deseribed myinvention, I
claim as new and desire to secure by lietters
Patent— - N

1. A cross-tube sectional boiler having up-
per and lower headers on each side of the
boiler, an upper series o1 cross-tubes, and a
lower series of staggered tubes running par-
allel with the cross-section series and from a
point below the series ol cross-section tubes.

2. A cross-tube sectional boiler having up-

per and lower headers on each side of the

boiler, cross-tubes connecting the upper
headers to the upper parts of the lower head-
ers opposite, and the lower part of the Jower

‘headers having bent or serpentine portions

with tubes arranged in a staggered position
therein, said tubes connecting the lower part
of the lower headers on one side of the boiler
with the lower part of the lower headers on
the opposite side of the boiler. -
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3. A cross-tube sectional boiler having up
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per headers and upper cross-tubes, the latter
arranged one directly over the other, in com-
bination with a series of lower headers, each

having the lower portion bent or serpentine

and with cross-tubes arranged in a staggered
position and connecting the lower parts of
the lower headers on opposite sides of the
boiler. “

4. A boiler of the kind described having

upper and lower headers on oiposite sides of

the boiler, the lower headers having the up-
per half with tubes arranged in a single series
one over the other, and the lower half serpen-
tine or corrugated, with the cross-tubes con-
necting sald serpentine portion, the said
tubes being i staggered position.

5. In a boiler of the kind described, the
combination with the upper cross-sectional
series of tubes and the lower staggered series
of tubes, of the baffle between the upper and
lower series.

6. In a boiler of the kind described, the

- combination of an upper cross-sectional se-

ries with tubes arranged one directly over the
other, with a lower series of staggered tubes,

and the baffle between the upper and lower
series of tubes.

7. In a boiler of the kind described, a

-header having means for receiving a single se-

ries of tubes in its upper portion, which is
straight, and constructed to receive a double
series of tubes in staggered relation in its

lower portion, said lower portion being bent
OT serpentine.

8. In a boiler of the kind described, the
combination of an upper series of cross-tubes,
one directly over the other, a lower series of
staggered tubes beneath the said cross-tubes,
a batlle between the two series of tubes, and

1 upper and lower headers on opposite sides of

the boiler, connecting the upper and lower

series of tubes. |
- HARRY DEL MAR.
Witnesses:
W. B. HurcrINSON,
MarYy A. S. MOELLER.
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