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To all whom it may concern:

Be 1t krown that I, Tarry DEL MAR, of
the city, county, and State of New York,
have 1nvented a rew and Improved Water-
Tube Steam-Boiler, of which the following is
a tull, clear, and exact description. |

My invention relates to improvements in ;

cross-tubesectional water-tube steam-hoilers,
and the object of my i-vention is to produce a
boiler of this type which is arrarged so that
the gases of combustion are constmed to a

great extert Letore exntering the outlet-flue,

and I aim also to get the lest results by ar-
rarging the tube series so that the eases Pass
throvgh a series of stagcered tules, therce to
a combustion-chamkber, therce over a second
series of cross-tukes, and through a set of firm
tukbes arrarged in the upper water and steae-
drem. By this arrargemert of the tule se-
ries the temperatire of the flue-gases is re-
duced to a mimimrm.

Ure great objection to cross-tube sectional
water-tulie Loilers is the high flte tempera-
tvres. 'The gases are rot baflled to the best
advantage, but pass up throveh the tules
and are : ot corstmes after passiitg over the
lower series of tukes, so that a high flte tem-
perattire 1s the result, and this mears a creat
loss of heat and corsequent b: d ecoromy.
By my invertion I aim to utilize the heat 10
practically the Lest extent.

With these ends in view my invention con-
sists of certain featires of corstreetion and

comkiratiors of parts, which will be herein-

alter <lescribed and claimed.

Refererce is to be had to the accompany-
iIng drawizgs, formirg a part of this specifica-
tion, m which similar figires of refererce in-
dicate correspondicg parts in all the figires.

Figtre 1 is a vertical cross-section of the
bolier embodying my invertion. Fig. 2 is a
orgituciral section with parts in elevation.
g, 3 is a broken detail elevation showing :
shghtly-modified arrazgemest of the water-
legs and conivectiors Lelow the water and
steam drvm, and Fig. 4 is a broken side ele-
vation showirg the aforesaid water-legs and
correctiors.

1hesides of the hoiler are made vp of upper

i .

and lower headers 10 and 11, which can Le of

aiy approved coxstriction so far as this par-

ticc Jar invention is corcerred, but which I |

preier to have as shown in Fig. 2, staggered in
reiation to each other ard with the lower
parts of the lower headers serpextine.

| upper headers connect with the upper parts

of the lower headers by cross-tubes 12, and
the lower parts of the lower headers connect,
by a second series of cross-tubes 13, the upper
and lower series being separated by a baflle
14, which deflects the rising producis of com-

bustion into the combustion-chamber 15,

which discharges into the upper part of the
botler-casing and over the tubes 12. Ob-
viously the combustion-chamber 15, which is
rot broadly rew, can be arranged on either
end of the boiler, according to circumstar ces.
When the boiler is constructed with less
than five tubes, one above the other, the
combustion-chamber or flue is preferably
placed on the rear end, and when there are
more than five tubes, one above the other in
series, 1t 1S better to have the flue on the
front end of the boiler. The lower headers
connect, as shown at 16, with mud-drums 17,
and these are connected together by cross-
tubes 172 The boiler has vertical water-
legs 18 at the cornmers, which connect by
tubes 19 and which are connected also to the
mud-drums, as shown at 20. ‘-

The most important features in my inven- -

tion are shown near the top of the boiler and
comprise 1n part the water and steam drum
21, which has extending through it a series of
fire-tubes 22, which connect with the com-
bustion-chamber or flue 15 and with the
stack 23. I have shown the drum 21 having
these fire-tubes in the lower half only; but
obviously they may extend through the up-
per part of the drum as well, if it is found de-
sirable.  The drum 21 connects with the up-
per parts of the headers by tubes 24, and un-
derneath the drum, and preferably near the
ends, are water-legs 25 which connect di-
rectly with it and which connect by tubes 26
with the upper parts of the water-legs 18.
The top 21* of the boiler comes opposite the
drum 21.  Asshown in Fig. 1, the watsr-legs
25 are not connectad; but they can be con-
nected, 1f desired, by tubes 27, extanding
parallel with the drum 21, as shown in Figs. 3
and 4.

Above the water and steam drum 21 is a
steam dome or superheater 28, which con-
nects with the drum 21 by the pipes 29, and a

fire-tube 30 extends longitudinally through

the dome 28, this tube connecting at one end
by the pipe 31 with the flue or chamber 15,
and the passage through the pipe is controlled
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~ the products of combustion can be permitted

IO

nearly utilized.
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to pass through the pipes 30 or not, as is
found desirable. The tube 30 connects, as

shown at 33, with the stack 23, and a flap- |

damper 34 can be provided to close the dis-
charge into the stack. The whole baoiler can
be covered with a suitable casing, as shown
in Fig. 1. ' |

From the foregoing description it will be
seen that I conserve the heat from the fire to
the greatest extent, that the rising gases pass
through the tube 13, through the flue 15,
back over the tubes 12 and fire-tubes 22, and
that, if desired, a part of the gases may pass
through the tube 30, so that when the smoke
enters the stack the heat has been pretty
It will be seen also that the
boiler has its parts readily accessible. 1t will
also be understood that-the superheater 2
can be dispensed with, if desired, and that
the drum 21 can be used without the fire-
tubes and the steam-drum, or it can be used
as shown and the steam taken direct from

the upper part of the drum without using the

superheater or dome 23.

Having thus fully described my invention,
I claim as new and desire to secure by lLet-
ters Patent—

1. A cross-tube sectional boiler having
side headers, a series of cross-tubes connect-
ing the opposed headers, a steam-drum to
contain steam and water and lying above the
cross-tubes, connections between the steam-

drum and the headers, and a baffle above the |

tubes leading from the steam-drum to the

" headers.
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9. A cross-tube sectional water-tube boiler,
having in combination a series of headers
forming the boiler sides, cross-tubes connect-
ing the opposed headers, a drum to contalin
steam and water, the said drum lylng above
the series of cross-tubes, fire-tubes extending
longitudinally through the drum, connec-
tions between the drum and the upper parts
of the headers, and downtake-pipes leading
from the drum to the lower part of the boiler
circulation system.

3. A cross-tube sectional water-tube boiler,

having a steam-drum included in the circula- |

tion system and provided with longitudinal
fire-tubes, a steam-dome above and connect-
ed with the steam-drum, and means for di-
verting a part of the products of combustion
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| into a tube extending Iongitudinally through

the steam-dome. |

4. In a boiler of the kind described, the
combination of the steam-drum included in
the boiler circulation, the steam-dome con-

nected with the steam-drum and having a

fire-tube therethrough, and a connection be-
tween the fire-tube of the steam-dome, and
the furnace whereby the products of combus-
tion may be diverted through the fire-tube.
5. In a boiler of the kind described, the
combination of the steam-drum connected

with the boiler circulation, the steam-dome

connected with the drum and having a fire-
tube therethrough, and a damper-controlled
flue leading from the combustion-chamber of

the boiler to the fire-tube of the steam-dome.
6. In a boiler of the kind described, the

. combination of the steam-drum, the mud-

drums, the corner water-legs connected to
the mud-drums, the water-legs beneath the

‘steam-drum, and connections between the

last-named water-legs and the corner water-
legs.

7. In a boiler of the kind described, the
combination with the steam-drum, the cor-
ner water-legs, and the mud-drums con-
nected with the corner water-legs, ol water-
legs underlying the steam-drum and con-
nected therewith, tube connections between
the said underlying water-legs, and tube con-
nections between the said underlying water-
legs and the corner water-legs. '

3. A boiler of the kind described, compris-
ing upper and lower opposed headers, upper
and lower series of cross-tubes connecting the
headers, a baffle between the upper and
lower series of cross-tubes, a combustion-
chamber leading from below the baffle and
discharging above the baflle, a steam-drum
having fire-tubes therethrough, said fire-
tubes connecting with the combustion-cham-
ber, water-legs at the corners of the boiler,
mud-drums connected with the water-legs
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and with the lower headers, water-legs

underlying the steam-drum and connected
therewith, and connections between the last-
named water-legs and the corner water-legs.

HARRY DIEL MAR.

Witnesses:
WarReN B. HurcHINSON,
Frank L STUBBS.
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