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To all whom, it may concern: 
Be it known that I, BARNET WARREN, a 

citizen of the United States, residing at Mo 
bile, in the county of Mobile and State of 
Alabama, have invented certain new and 
useful Improvements in Water-Tube Boil 
ers; and I do hereby declare the following 
to be a full, clear, and exact description of 
the invention, such as will enable others 
skilled in the art to which it appertains to 
make and use the same. 
The present invention relates to boilers, 

and has for its purpose the construction of 
a boiler of the vertical tubular type com 
prising units by having the tubes thereof ar 
ranged in a series of substantially independ 
ent banks, and each unit having a separate, 
independent, protecting and Supporting ma 
sonry structure, to the end of economy in 
erection and convenience in repair. 
The invention further proposes a novel 

system of water circulation between the sev 
eral boiler units for effecting a more thor 
ough and rapid circulation than is now ob 
tained, and to increase the general efficiency 
of the boiler as a whole. 
With these and other objects in view the 

invention consists in the novel details of 
construction and combinations of parts 
more fully hereinafter disclosed and partic 
ularly pointed out in the claims. 

Referring to the accompanying drawings 
forming a part of this specification in which 
like numerals designate like parts in all the 
views:-Figure 1 is a side elevational view, 
partly in section, of the boiler complete. 
Fig. 2 is a top plan view of Fig. 1, and Fig. 
3 is a central vertical sectional view of one 
of the drums, and showing the several pipe 
connections in elevation. 

Referring to the construction in detail, 
the boiler consists of a quadruple series of 
units, each comprising a bank of vertically 
disposed water tubes 1 secured at their up 
per and lower ends to drums 2 and 3 respec 
tively. The tubes of each bank are inclosed by a separate and independent cylindrical 
column 4 constructed of masonry or brick, 
as preferred. Each of said masonry col 
umns 4 supports the upper drum 2 of its re 
spective bank of tubes and provides a heat 
ing chamber, and at its lower end is the cor 
responding lower drum 3 built therein after 
any approved manner. By having the ma 
sonry columns built individually and sepa 
rate, said columns are readily accessible for 

the purpose of repairing; and there is the 
further advantage that the heated gases from 
the furnace are confined entirely among the 
tubes and are caused to take a course giving 
the maximum efficiency. The first and sec 
Ond, and third and fourth masonry columns 
4 are brought into communication at the up 
per ends thereof by arched masonry ?lues 5 
and 6 respectively; and in like manner the 
Second and third columns are brought into 
communication by a flue 7. The first col 
lumn 4 communicates with a furnace 8 imme 
diately above the lower drum 3 by flues 9, 
and in a similar manner the last column 4 
opens into a relatively larger flue 10 that 
leads to the Smoke stack. 
With the foregoing arrangement the sev 

eral columns and their communicating flues 
provide a tortuous passageway for the prod 
lucts of combustion issuing through the fur 
nace flues 9, and as illustrated said products 
of combustion are caused to travel the full 
length of each series of banks of water tubes. 
The first and second, and third and forth 

drums 2 are brought into direct communica 
tion by short tubes 11 and 12 whose cross 
sectional area is each equal to the cross sec 
tional area of all of the tubes in any one 
bank. In like manner the corresponding 
pairs of lower drums 3 are connected by the 
tubes 13 and 14. The first and fourth drums 
of the upper series are connected by a pair 
of long tubes 15 and 16 that are disposed 
on opposite sides thereof; and in like man 
ner the corresponding drums of the lower 
series are connected by long tubes 17. There 
is no water connection between the second 
and third units. The circulating system be 
tween the first and second, and third and 
fourth drums affords what may be termed 
the primary or local circulating system, 
while the longer tube connection between the 
first and last units affords a secondary or 
general circulating system. The latter sys 
tem operates in conjunction with, but does 
not interfere with the local system. The 
rising water in the first bank of tubes passes 
through the short connection 11 from the 
upper drum to the upper drum of the sec 
ond unit, thence down the second bank of 
tubes into the lower drum thereof, and from 
there back into the first lower drum. Thus 
the first and second units have independent 
circulating connections. The second couple, 
the third and fourth units, have substan 
tially the same circulating connections. The 
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Water rising in the first bank of tubes causes 
a slow circulation from the first top drum to 
the fourth top drum, and this movement 
causes a return circulation from the bottom 
drum of the fourth unit to the lower drum 
of the first unit. The reason for having the 
boiler divided into two separate circulating 
sets is first, that the Water may be heated 
gradually before it reaches the hottest part 
of the fire, and secondly by having the cir 
culation through a short system, it is much 
more rapid, thereby increasing the steaming 
capacity. The feed water enters through 
the pipe 18 into the lower drum of the last 
unit, and the steam pipe 19 leads off from 
the upper drum of the first unit. The steam 
chambers of the several upper drums are 
brought into communication by the pipes 
20. On account of the water entering the 
lower drum of the last unit, and the com 
paratively slow movement of the water, the 
greater part, if not all of the scale, is de 
posited in this part of the boiler, and as the 
temperature is moderate such deposit would 
be soft and easily removed. 

Each of the upper drums 2 consists of a 
cylindrical shell having a fixed end 21 pro 
vided with a plurality of perforations 22 to 
receive the enlarged ends 23 of the several 
tubes 1 (see Fig. 3). At its upper end the 
wall of the shell 2 is constructed with an 
annular flange 24 that is reinforced by a 
ring of angle iron 25, said ring being Se 
curely riveted to the shell in the manner 
shown. A cover 26 is removably secured 
to the upper end of the drum shell and is 
constructed with a flanged rim 27, which 
fits tightly within said shell. The cover 26 
is secured through the medium of an an 
nular plate 28 that is riveted thereto, and is 
designed to be supported by the reinforced 
flange 24, and in which position it may be 
removably secured through the medium of 
bolts 29. A flanged collar 30 is riveted to 
one side of the drum, and has screw-thread 
ed therein the pipe 11 which communicates 
with the next adjacent drum. In a similar 
manner one end of the pipe 15 is secured. 
The object in having the upper drums pro 
vided with removable covers is for the pur 
pose of enabling the boiler units to be con 
veniently repaired. With this arrangement 
the several tubes of any one bank may be 

1,054,726 

Separately removed, access being had to the 
upper ends of said tubes by removing the 
drum covers. 
may be conveniently reached through the ac 
cess afforded by the man-holes 31, one of 
which is provided for each of the lower 
drums 3. Each of the tubes 1 has the en 
larged end portion 23 thereof of compara 
tively slight length for the purpose of en 
abling any tube to be conveniently with 
drawn through its respective aperture 22, 
since any formation of scale on the tube 
length would not interfere with such with 
drawal. 

It is obvious that those skilled in the art 
may vary the details of construction and ar 
rangement of parts without departing from 
the spirit of my invention, and therefore I 
do not wish to be limited to such features 
except as may be required by the claims. 
What I claim is:- 
1. In a water-tube boiler the combination 

of quadruple units comprising each a pair 
of drums, a bank of tubes connecting and 
communicating with said drums, and a 
masonry column surrounding said tubes and 
closed at either end by said drums and pro 
viding a heating chamber; communicating 
flues between said columns providing there 
with a tortuous passageway; primary com 
municating connections between the first and 
second pairs of said units; and secondary 
communicating connections between the 
first and fourth units, substantially as de 
scribed. 

2. In a water-tube boiler section or unit 
the combination of a bank of vertically dis 
posed tubes; a vertically disposed drum se 
cured to the upper ends of said tubes and 
communicating therewith; a drum secured 
to the lower ends of said tubes; and a ma 
sonry column surrounding said tubes, said 
column supporting the upper drum from 
the bottom thereof and built around and 
closely against the lower drum and provid 
ing with said drums a heating chamber, 
substantially as described. 

In testimony whereof, I affix my signa 
ture, in presence of two witnesses. 

BARNET WARREN. 
Witnesses: 

C. D. HENDERSON, 
ALEX F. How ARD. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 
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