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To all whom it mal CONCETT! |
Be it known that I, Frank P. COOPER, 2

 citizen of the United States of America, and
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a resident of Cincinnati, county of Hamilton,
State of Ohio, have invented certain new and
useful Improvements in Tubular Boilers, of
which the following is a specification.

The object of my invention is to increase

the freedom of circulation and the heating-
surface in tubular boilers. This object 1s at-

tained by the means described in the specifl-

cation, set forth inthe claim, and illustrated
in the accompanying drawings, in which—
Figure 1 is a perspective view of the inte-
rior view of a furnace, showing the tubular
boiler embodying my invention. Kig. 21s a
detail view showing the cylindrical shell m
front elevation, the front cross-box, and the
top of the front header in cross-section. Fig.
3 1s a detail view showing the front of the
shell in partial side elevation and cross-sec-
tion, the front cross-box in side elevation,

and the front header in longitudinal section.

Fig. 4 is a detail view showing the cylinder 1n
rear elevation, the rear cross-box, the verti-
cal pipes, and the top of the rear header in
cross-section. Fig. 5 is a detail view show-
ing the cross-box in side elevation and the
vertical pipes and the rear header in longitu-
dinal section. N -
Referring to the parts, the grate-bars ¢,
bridge-wall &', baffle-plates a* a?, baffle-wall
a*, the series of inclined tubes @’ c¢ylindrical
shell B, with lugs for supporting it upon the
<ide walls of the furnace and with its series of
horizontal flues b, whereby the current of hot
oases is compelled to follow the circuitous
path up through tubes ¢® in front of baftle-
plate a?, down through the tubes between
baffle-plates a* ¢?, and up through the tubes
back of baffle-plate a?,

~‘thence to the chimney, are of ordinary con-
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nected to the front of shell B.
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struction, and therefore need not be more spe-

cifically described.

At the forward end tubes ¢ are connected
to the front header C, which is formed mnte-
oral with the front cross-box ¢/, which 1s con-

| HeaderC con-
sists of a rectangular chamber ¢, surmounted
by a cylindrical chamber ¢/.  The front and
rear sides ¢* and ¢ of chambers ¢ are made
from two thicknesses of plate, the outer one
being curved to form the walls of chamber ¢/
and being slotted to form passage ¢®. The
ends of chamber ¢ are formed by rectangular
plates ¢' ¢, having outwardly-proj ecting

through flues b, and
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“to the upp
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flanges ¢®, to be secured to sides ¢* ¢’
ends of chamber ¢ are formed by
disks ¢, having flanges ¢, to be secured to
sides ¢* ¢’.

" To the walls of chamber ¢’ is secured cross-
box D, which consists of front and rear plates
d d’, having upper flanges d* @*, to be secured

to shell B, and lower flanges d* d°, to be se-

cured to the walls of cylindrical chamber ¢'. ¢

Between plates d d’ are divided plates d° d’,
having flanges d® d° at their lower ends to be
secured to chamber ¢, and flanges d'® @', to
be secured to shell B.  Shell B and chamber
¢ have openings b* and c¢°, registermg with
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upper and lower open ends of cross-box D,

so that the circulation of water between the
front header, the cross-box, and the front of
the cylindrical shell B is unimpeded.

At their rear ends tubes a® are secured to a
header E, which consists of a rectangular
chamber ¢ and a cylindrical chamber ¢, both
of which are formed in a manner similar to
that of header C. Cylindrical shell ¢, how-
ever, has a series of annular tlanges ¢° struck
up from its upper surface, which receive and
are riveted to the lower ends of vertical pipes
&, Between each of pipes ¢* a space sufli-
cient for a free passage of the heated gases
from the grate-bars. is left. At their upper
ends pipes ¢ are secured to the rear cross-

box F, which consists of front and rear plates
f {’, having

flanges to be secured to shell B,
end plates 7* 3, and a lower plate f*, which
has around its edges upturned flange f°, to be
secured to plates 1 f 1% f°, and has struck
down from it annular flange 7¢, to be secured
er end of pipes €.

It is seen that the capacity of header C,
cross-box D, and the openings between them.
and shell B are large, as likewise is that of
box F, pipes ¢*, and header E. Therefore n
operation heated water from pipes @’ rises
unimpeded into the header and thence mto
shell B, and likewise the circulation from
shell B into header E is free. It is seen, like-

wise, that the construction of vertical pipes
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# increases the heating-surface materially, .

while at the same time enabling me to secure
as large an inclination to tubes a® as desired
to get the proper circulation, while at the
same time keeping the shell B in a horizontal
position to prevent the danger of burning out

flues b.

What I claim 18—
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In a.tubular boiler the combination of a

horizontal cylindrical shell with tubes extend-



ing therethrough and slots in its ends, a se-
ries of inchined tubes, headers at the upper
~and lower ends of the tubes each consisting
of a rectangular chamber surmounted by

a cylindrical chamber, the front cylindrical

chamber having a slot in its upper surface
and the rear cylindrical chamber having a se-
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drical chamber, the rear éfoss-box séciured
over the rear slot in the shell and having a
serles of openings in its lower wall, and a
series of vertical pipes secured in the open-

| ngs of the rear cross-box and the rear cylin- 15

drical chamber. - -. |
- FRANK P. COOPER.

Witnesses:
W. F. MUurgAy,
A. McCorMACK.

ries of openings in its upper surface, a front
cross-box secured over the forward slot in
10 the shell, and over the slot in the cylin-
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