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- To all whom it may concern:

Be it known that I, DANIEL P. FERRO CAR-

. i)OZO, a citizen of the Republic of Brazil, at

present residing in the city, county, and State
of New York, have invented certain new and
useful Improvements in Vertical Tubular

-~ Steam-Boilers, of which the following is a
~ specification. |
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Heretofore it has been proposed in a tubu-
lar boiler to divide the tubes into sections or

- groups by means of end caps and cause the

products of combustion to pass through the

- several sections in series.- Mypresent inven-
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tion is based upon the same general principle
ot construction and operation, but embodies
new teatures,which consist in so constructing

g vertical tubular boiler that the end ¢ap or
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‘box connecting two sections of the tubes at

the bottom shall form the roof of the fire-hox
and that the similar cap connecting sections

of tubes at the top shall be inclosed by the

~ dome to which the chimney or uptake for the

‘products of combustionisconnected. Insuch

a construction there is a minimum loss of

temperature by radiation and a more efficient
‘utilization of the heat of the products of com-
bustion than if the caps or bhoxes were ex-

- posed to the atmosphere.

The accompanying drawings show the ap-
plication of my improvements to a vertical

- tubular boiler.
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- Figure1lis a central vertical section of the |
same,

IFig. 2 is a horizontal plan section

~ taken on the line 2 2; and Fig. 3 is a hori-
zontal section on the line 3 3, looking toward
the tubes. B

The body a, fire-box or furnace b, hood c,
the tubes and tube-heads are of the ordinary
construction. = |

. T'o the tube-head ¢ at the furnace end of
the boiler is secured the box or cover e, form-

ing the roof of the forward part of the fire-
- box and arranged, as shown at Fig."3, to
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- cover two-thirds of the tubes, leaving only |
the tubes f f exposed to the furnace for the

products of combustion to pass therefrom.

A similarly-formed box or cover g is secured

to the tube-head %, also arranged to cover
two-thirds of the tubes, one moiety of which

18 the tubes f f, which are left exposed to the
fire, and the other moiety f' /' being covered
at their other ends by the box e. The tubes
7? f? which are exposed at the upper ends to
the flue, are covered at the lower ends by the
box e. The dome ¢ completely incloses the
box g. The tubes are thus divided into three
sections f f, f' /', and f? 2. The first section
of tubes f f, or that section through which the
gases from the furnace first pass, are con-
nected at their upper ends, through the me-
dium of the box g, to the upper ends of the

section of tubes 1’ f’, and the lower ends of

these tubes ' ' are, through the medium of

the box e, connected to the lower ends of the

section of tubes f? % that is to say, the boxes
g and ¢ form communicating passages be-
tween the sections f f and f' ' and the sec-
tions /' " and f* f? of the tubes, respectively,
the indicating-arrows showing clearly the
path or direction of the products of combus-
tion from the furnace b to the hood ¢ and the
flue extending from said hood.

1t is evident that other arrangements of

the gas-directing boxes may be made and the
75

tubes of the boiler be divided into more than
three sections; also that the number of tubes
in each section may be varied. So I do not
wish to limit my invention to the exact con-

struction here shown.

What I claim as my invention is—
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In a vertical tubular boiler, the combina-
tion with the dome, fire-box, and interposed

tubes and tube-heads, of boxes respectively

attached to the tube-heads, and formed to

cover some of the tubes to act as a communi-

cating passage between them, the exposed or
uncovered tubes at either end of the boiler
being partof those covered by the box at the
other end, the box at the lower or furnace
ends of the tubes forming a roof for the fire-

box and the box at the upper ends of the

tubes being inclosed by the dome.
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In testimony whereof I have hereunto sub-

scribed my name. -
- DANIEL P. FERRO CARDOZO.
Yitnesses:
EDWARD C. DAVIDSON,
IFRANK S. OBER. |
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