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This invention relates to boilers provided

with water and fire tubes combined; and 1t

consists 1 the novel construction and com-
bination of the parts hereinafter fully de-
scribed and claimed. |

{n the drawings, Figure 1 1s a longitudinal
sectlon through a water and fire tube and
portions of the headers. ifigs. 2 and 3 are
cross-sections taken on the lines y—vy and
c—x rvespectively. Fig. 4 is a longitudinal
section similar to Fie. 1, but shoews modifi-
¢atlons. |

A 1s a header at one end of a boiler furnace,
and B ig a header at its other end. The fire-
orate is arranged between these headers and
below the water and fire tubes.

The header
A s divided into two chambers C and D by a
vertical partition-plate I, arranged between
its side plates ¥ and &, The chamber € 1s
for water; and the chamber D is for steam.
The chamber in the header B is a single

chammber and is used for both water and

1.
A
ij.{fﬁ

stean.

1 is the water and steam tube which is
supported mainly by the side plate & of the
hender A and by the side plates of the header
5. "T'his tube 1s secured in openings in the

id side plates by expanding if, or m any
her approved manner which will form tight
JOIILES. |

1 is the fire-tube whieh is supported mainly
by the side plate T of the header A and by
the water-tube H. ©One end portion of the
{ire-tube I 1s provided with a nut J, or any
other approved collar or projection which
bears acainst the side plate I and prevents
the tube from sliding endwise. A cap K 1s
secured on the other ends of the tubes H and
T from the nut J, so as to close one end of the
water-tube. This cap is connected to the

wable others skilled

|

wiil form tignt joints.

~ The water-tupe H has one or more lateral
holes M which place it in constant and ires
communication with the chamber of the
header B. A partition N is arranged in the
middle portion of the tube H and in its end

| portion next to the header A to force the

water to circulate along the fire-tube. This
partition extends across the annular space
between the tubes I and I, and its muddle
part is preferably curved so as to rest on the
tube I, but the partition may be supported
in any other approved way.

A connecting-piece Pisformed on orsecured
to one end portion of the water-tube H, and
it connects the steam space of the said tube
with the steam chamber D of the header A.
The connecting-piece is preferably arranged
on the upper side of the tube I, and 1t and
the fire-tube I are secured in a hole in the
partition plate B, but it is not necessary that
an absolutely water-tight joint be formed at
this point. | _

The water space of the tube H 18 con-
stantly in communication with the water
chamber C. This chamber is kept filled with
water to a point above the level of the high-
est water-tube, and the tubes are arranged in
rows one above the other. The fire on the
orate heats the lower sides of the tubes I,
and the products of combustion pass in the
direction of the arrows 2 upwardly between
the tubes H, thence over the header B,
through the fire-tubes I to the smoke-stack.
The water in the chamber C passes into the
lower parts of the tubes H in the direction of
the arrows 3 and is converted into steam 1n
the said tubes. The steam thus generated
passes in the direction of the arrows 4
through the connecting - piece P into the
steam chamber D. Water and steam can
also pass between the chamber of the header
B and the tubes H. The steam and water
chambers of the headers are connected to
suitable steam delivery pipes and feed-water
pipes, in any approved way.

In the modification shown in ¥ig. 4, the
positions of the water and steam chambers ¢

and d are transposed; and the connecting-

piece p is arranged at the lower side of the
water-tube h. A conical collar § is provided
on the fire-tube 7 instead of a nut, for engag-

| ing with the side plate /. A nut s is screwed

and

' said tubes in any approved manner which 55
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on one end portion of the fire-tube 4 for hold-
ing the cap k in place, and for drawing the
collar j against the plate £. ' '

What I claim is: '

1. The combination, with a header pro-
vided with a steam chamber and a water
chamber arranged side by side, and a second

header having a single chamber for both |
steam and water; of a fire-tube having its end

portions projecting through the said headers,

a water and steam tube encircling the said

fire-tube and provided with an opening con-
necting 1t with the said single chamber, said
water and steam tube having its upper part
connected with the said steam chamber and
1ts lower part connected with the said water
chamber, and means for closing the end of
the sald water and steam tube which pro-
jects through the said second header.

2. The combination, with a header pro-

vided with a steam chamber and a water
chamber arranged side by side, and a second

and steam tube which

020,479

heacder having a single chamber for both
steam and water; of a fire-tube having its end

portions projecting through the said headers, 23
tube encireling the said
fire-tube and provided with an opening con-
‘necting it-Wiﬁ%l the said single chamber, said
water and steam tube having its upper part

a water and steam

connected with the said steam chamber and

its lower part connected with the said water

chamber, a longitudinal partition arranged

in the annular space between the said tubes
at their middle portion and at their end por-

tions nearest the first said header, and
means for closing the end of the said water
projects through the
said second header. o -
In testimony whereof I have affixed my
signature in the presence of two witnesses.
HANS O. EEFERSTEIN.
Witnesses: - -- -
R. McCLERKEY,
Li. R1GAUD.
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