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This invention relates to water tube boilers of 
the Vertical type. An object of the invention is 
to provide a boiler of this type equipped With a 
Superheater and of compact construction es 
pecially adapted for marine installation. 
Another object is to provide for an increased rate 
of circulation in such a boiler by means of a 
Special arrangement of certain of the generating 
tubes. 
The manner in which the invention is carried 

out Will become apparent upon consideration of 
the following detailed description of an illustra 
tive embodiment of the invention. When read in 
conjunction with the accompanying drawing in 
Which the single figure is a diagrammatic ele 
Vational view of a vertical type Water tube boiler 
embodying the invention. 
In the drawing there is shown a vertical type 

boiler having a steam and water drum C. dis 
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posed above a combustion chamber and at 
One side of the vertical ceinter line of the con 
bustion chamber. Steam drum () is connected 
to a water drun 2 extending parallel thereto 
along the lower side of the chamber by a tube 
bank 3 and also by tubes 4, 5 disposed on the 
opposite wall and bottom of the chamber f. 
The bank 3 consists of a plurality of tubes 

connected into tube openings disposed in rows 
that extend longitudinally of the drums 0, 2 
and which are spaced circumferentially thereof. 
The lower end portions a of the tubes extend Sub 
stantially vertically upward from drum 2 in 
closely spaced parallel relation. The intermedi 
ate portions, b of the tubes are straight and in 
clined toward the combustion chamber and 
the upper end portions c of most of the tubes are 
bent at an angle to their inclined portions b for 
connecting them to the steam drum (). The 
portions c adjacent the inclined parts b in the 
inner rows 6 of tubes are, in part, also Substan 
tially vertical. 
The upper ends d of several rows 6 of tubes 

lying immediately adjacent the combustion 
chamber are connected into the Steam and Water 
drum above the Water level therein SO that 
steam may rise through these tubes unimpeded 
by the resistance otherwise afforded by the water 
head of the boiler. The ioWer ends e Of the tubeS 
in these rows 6 are connected into roWs. Of Open 
ings in the upper central portion of the top half 
of drum 2. With this arrangement, steam that 
is generated in tube rows 7 at the other side of 
tube bank 3 and which passes into drun f2 may 
find a ready exit to the steam drum G through 

the tubes 6 connecting into the highest portion 
of the Water drum 2. 
The Vertical portions C of the tubes in the roW 

or rows 6 closest to the combustion chamber are 
Somewhat shorter than the vertical portions a of 
the tubes in the adjacentroWS 8 So that the in 
clined portions b of the tubes in rows 6 are 
spaced substantially from the corresponding in 
clined portions b of the tubes in rows 8 to pro 
wide space for an auxiliary heat abSOrbing device. 
This parallelogram shaped Space may be Varied 
in size, as desired, by providing tubes 6 of dif 
ferent ength in their Vertical portions a and C. 
As illustrated herein, this space is utilized to 
accommodate a Superheater 20 having its heat 
absorbing elements 2 extending Substantially 
horizontally along the roWS of tubes in the Space 
between the tube rows 6 and 8. This parallelo 
gram-shaped Space, being of Substantially uni 
form height and width, is particularly adapted 
to accommodate a superheater made up of similar 
units arranged in side by side relation, i. e. One 
wherein the units each consist of a, like number 
of serially connected tubes as illustrated in the 
drawing. ... Thus it is possible to Substantially fill 
the Space So that no Voids Or lanes are left at the 
sides of the Superheater as occurs when the tubes 
of a bank are merely spread or bowed a Way from 
each other to open the bank to provide room for 
a superheater. If a larger Superheater is re 
quired, the parallelogram-shaped space may be 
enlarged by replacing the tubes 6 With others 
having shorter vertical portions d and longer Wer 
tical portions b. This results in increasing the 
height of the Space so that units made up of a 
greater number of tubes may be installed. 
A baffle 22 extends from drum O along the in 

clined portions b and vertical portions a inter 
mediate rows of tubes in the outer part of the 
bank and terminates short of drum 2. Another 
baffle 23 extends upwardly from drum 2 along 
the vertical portions a of the innermost roW i8 
of tubes and terminates adjacent the inclined 
portions c of the innermost row 8 near the top 
of the outer end of the Superheater. These baf 
fies form a down-paSS and an up-paSS, the for 
mer communicating at its upper end with cham 
ber and with the up-paSS at its lower end so 
that gases flow transversely across the super 
heater elements 2, and along the generating 
tubes outwardly thereof in directions opposite 
to the fiuid flow therein. 

It may be seen from the foregoing description 
that the connection of the lower ends e of the 

O 

5 

20 

30 

40 

50 

55 



10 

5 

90 

25 

30 

35 

40 

45 

50 

55 

60 

2 2,157,751 
inner rows 6 of tubes into the upper portion 
of water drum 2 permits steam generated in the 
Outer tubes of the bank to readily pass from 
the steam space in the upper part thereof to the 
steam drum 0 through the tubes 6; further 
more, the connection of the upper ends d of these 
tubes to drun fo above the water line therein 
allows the steam to flow therethrough unim 
peded by the water head of the boiler. These 
arrangements result in increasing the rate of 
circulation in a boiler of the vertical type. 

It should also be noted that the inclination 
and Spacing of the intermediate portions of Cer 
tain rows of tubes provides room for a Super 
heater while retaining a compact tube Spacing 
arrangement. The shape of the wall and roof 
of the combustion chamber opposite the tube 
bank adapts it for ready installation in a ship 
along the Side Wall of a fire room and its Com 
pact construction particularly adapts it for in 
Stallation in Such a location where transverse 
space is at a premium. 
What We claim is: 
1. In a vertical type water tube boiler; a com 

bustion chamber; a steam and Water drum po 
sitioned above said chamber at one side thereof; 
a water drum extending parallel to Said Steam 
and water drum along the lower part of Said 
chamber at said side thereof; a tube bank con 
necting said drums comprising roWS of circulat 
ing tubes having their lower portions extending 
Substantially vertically in closely spaced paral 
lel relation and connected into longitudinal rows 
of openings Spaced circumferentially of the upper 
part of said water drum, a plurality of rows of 
tubes adjacent said combustion chamber having 
their intermediate portions inclined inwardly 
across the upper portion of said chamber and the 
said intermediate portions of the tubes of sev 
eral of said plurality of rows closest to said cham 
ber being spaced substantially from the corre 
sponding portions of the adjacent roWs of tubes 
to provide a parallelogram-shaped Space of Sub 
stantially uniform height and width for a super 
heater within said bank; a Superheater in Said 
Space having the heat absorbing elements there 
of extending through said Space along said rows 
of tubes and substantially filling said Space; 
and baffle means arranged in said bank for di 
recting the gases from Said combustion cham 
ber to flow over the heat absorbing elements of 
Said Superheater, in a downward direction along 
the rows of circulating tubes adjacent thereto 
and upWardly along the Outer roWS of circulat 
ing tubes. 

2. In a water tube boiler; a combustion cham 
ber; a steam and water drum disposed above said 
chamber at one side thereof; a water drum ex 
tending parallel to said steam drum along the 
lower part of Said chamber at said side thereof; 
a bank of tubes connecting into longitudinal rows 
of openings Spaced circumferentially of said 

drums and having their lower portions extending 
Substantially Vertically upWardly from said Wa 
ter drum and disposed in closely spaced parallel 
relation with their intermediate portions straight 
and inclined toward the combustion chamber and 
their upper end portions bent angularly with re 
spect to their inclined portions for connection to 
said steam drum, the Vertical portions of One Or 
more inner rows of tubes immediately adjacent 
said combustion chamber being shorter than 
those of the Outer roWS Of tubes of Said bank and 
their inclined portion being Spaced Substantially 
from the inclined portions of said outer rows in 
parallel relation thereto for providing a parallel 
Ogram-shaped space of Substantially uniform 
height and width within Said bank to receive 
a superheater or the like. 

3. In a water tube boiler; a combustion cham 
ber; a steam and Water drum disposed above said 
chamber at one side thereof; a water drum ex 
tending parallel to Said steam drum along the 
lower part of Said chamber at Said Side thereof; 
a bank of tubes connecting into longitudinal rows 
of openings spaced circumferentially of said 
drums and having their lower portions extending 
Substantially vertically upwardly from said wa 
ter drum and disposed in closely spaced parallel 
relation with their intermediate portions straight 
and inclined toward the combustion chamber 
and their upper end portions bent angularly with 
respect to their inclined portions for connection 
to said steam drum, the vertical portions of one 
or more inner rows of tubes immediately ad 
jacent said combustion chamber being shorter 
than those of the outer rows of tubes of said 
bank and their inclined portions being spaced 
substantially from the inclined portions of said 
outer rows in parallel relation thereto for pro 
viding a parallelogram-shaped space of substan 
tially uniform height and width within said 
bank to receive a superheater or the like; a Su 
perheater having the heat absorbing elements 
thereof extending through and substantially fill 
ing Said space; a baffle extending downwardly 
intermediate certain of said outer rows of tubes 
along the inclined and vertical portions thereof 
and terminating short of said Water drum; and 
a baffle extending from said water drum along 
the Vertical portions of the outermost row of 
Said inner rows of tubes and terminating adja 
cent the upper and Outer end of said superheater, 
Said baffles Causing the gases from said cham 
ber to flow transversely across the upper por 
tions of said inner rows of tubes and of said 
Superheater elements downwardly along those 
portions of said center rows of tubes which are 
located beyond said superheater and positioned 
inwardly of said first baffle, and upwardly along 
the roWS of tubes positioned OutWardly of said 
first baffle. 

HORACE. T. DYER. 
JOHN A. BARNES. 
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