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UNITED STATES PATENT OFFICE. 
HARRY DEL MAR, OF NEW YORK, N. Y. 

WATER-TUBE STEAM-ESOL ER. 

No. 844,718. Specification of Letters Patent. Patented Feb. 19, 1907. 
Application filed December 3, 1906, Serial No. 345,981, 

To all it'hon, it inctly concern: 
Beit known that I, HARRY DEL MAR, of 

the city, county, and State of New York, 
have ilveited a rew and Improved Water 
Tube Steam-Boiler, of which the following is 
a full, clear, and exact description. - 
My in veiltion relates to improvements in 

cross-tube sectional water-tubesteam-boilers, 
alld the object of my i.veition is to produce a 
boiler of this type which is arraiged so that 
the gases of combustion are consimed to a 
great extet before eitering the outlet-flue, 
and I aim also to get the best results by ar 
rargig the tube series so that the gases pass 
through a series of staggered tubes, theirce to 
a combustion-chamber, the ice over a second 
series of cross-tubes, aid through a set offirm 
tubes arraged in the Ripper water aid steae 
drum. By this arragement of the tube se 
ries the temperature of the flue-gases is re 
duced to a milim m. 
Ore great objection to cross-tube sectional 

water-tube boilers is the high fle tempera 
tres. The gases are not ba?ided to the best 
advaitage, but pass up through the tubes 
and are iot cois med after passing over the 
lower series of tubes, so that a high flue tem 
perature is the result, and this meals a great 
loss of heat aid consequent bad ecotomy. 
By my invertion I aim to utilize the heat to 
practically the best extent. 
With these ends in view my invention con 

sists of certain featres of co. Striction) and 
combinatios of parts, which will be herein 
after described and claimed. 

Reference is to be had to the accompany 
ing drawigs, forming a part of this specifica 
tion, in which similar figures of refererce in 
dicate correspo dig parts in all the figures. 

Figure 1 is a vertical cross-section of the 
boiler embodying my invertion. Fig. 2 is a 
logiticial section with parts in elevation. 
Fig. 3 is a broken detail elevation showing a 
slightly-modified arrageme:t of the water 
legs aid co, i.ections below the water at 
steam drum, and Fig. 4 is a broken side ele 
vation showing the aforesaid water-legs and 
corrections. 
The sides of the boiler are made up of Upper 

and lower headers 10 and 11, which can be of 
airy approved coic struction so far as this par 
tic lar investion is cor cerred, but which 
prefer to have as shown in Fig. 2, staggered ii). 
relation to each other aid with the lower 
parts of the lower headers serpetine. The 

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 baffle 
14, which deflects the rising products of com 
bustion into the combustion-chamber 15, 
which discharges into the upper part of the 
boiler-casing and over the tubes 12. Ob 
viously the combustion-chamber 15, which is 
not broadly rew, can be arranged on either 
end of the boiler, according to circumstances. 
When the boiler is constructed with less 

than five tubes, one above the other, the 
combustion-chamber or ?lue is preferably 
placed on the rear end, and when there are 
more than five tubes, one above the other in 
series, it is better to have the ?lue 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 17. The boiler has vertical water 
legs 1S at the corners, 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 in 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 S. 
The top 21 of the boiler comes opposite the 
drum 21. As shown in Fig. 1, the water-legs 
25 are not connected; but they can be con 
nected, if desired, by tubes 27, extending 
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 ?lue or chamber 15, 
and the passage through the pipe is controlled 
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by a suitable damper 32, so that a portion of II o 
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the products of combustion can be permitted into a tube extending longitudinally through 
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 boiler 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 
nearly utilized. It will be seen also that the 

2 C. 

boiler has its parts readily accessible. 
also be understood that the superheater 28 
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 28. 

Having thus fully described my invention, 
I claim as new and desire to secure by Let 
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 
containsteam 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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2. 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 contain 
steam and water, the said drum lying 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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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 
egs. 
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, of water 
legs underlying the steam-drum and con 
nected there with, tube connections between 
the said underlying Water-legs, and tube con 
nections between the said underlying water 
legs and the corner water-legs. 

8. A boiler of the kind described, compris 
ing upper and lower opposed headers, upper 
and lower series of cross-tubes connecting the 
headers, a ba?ile between the upper and 
lower series of cross-tubes, a combustion 
chamber leading from below the baffle and 
discharging above the baffle, 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 
underlying the steam-drum and connected 
there with, and connections between the last 
named water-legs and the corner water-legs. 

HARRY DEL MAR 
Witnesses: 

WARREN B. HUTCHINSON, 
FRANK L STUBBs. 
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and with the lower headers, water-legs . 
do 


