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To all whom it may concern:

Be it known that I, EDMUND KEMBLE, a
citizen of the United States, residing at New
York, in the county of New York and State

of New York, have invented new and useful
Improvements in Checks for Fire-Tubes of

Boilers, of which the following is a specifica-
tion. |

This invention relates to marine and sta-
tionary steam boiler furnaces having fire
tubes through which the products of combus-
tion flow to the chimney or smoke-stack.

The chief object of the invention is to pro-
vide new and improved screw or worm checks

for the interiors of the fire tubes, whereby the

heat and flame are retarded in their passage
through the tubes, and the latter are con-
stantly filled with the products of combustion,
for the purpose of reducing the consumption

20 of fuel and materially increasing the heating
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capacity of the furnace. To accomplish this
object the invention consists in the combina-

tion with the fire-tube of a boiler furnace, of

a serew or worm-check arranged in the said
tube, and a core located inside the screw or
worm-check to provide in connection there-
with a spiral passage for the produects of com-
bustion. |

The invention also consists in the combina-
tion with the fire-tube of a boiler furnace, of
a screw or worm-check arranged in the tube
and having a part parallel and a part inclined
out of parallelism with the internal surface
of the tube to provide air spaces between the
tube and portions of the serew or worm-cheek,
and a core located inside the screw or worm-
check to provide in connection therewith a

spiral passage for the products of combustion.

The invention also consists in certain other
features of construction and combination or
arrangement of parts hereinafter deseribed
and claimed, reference being made to the ac-

companying drawings, in which—

Figure 1 is a vertical sectional view of a
steam-boiler furnace having fire-tubes, cne of
which is broken away to illustrate the im-
proved screw or worm check arranged there-
in. Fig. 2 is a detail side elevation of the
secrew or worm check and the core located
within the same, and Fig. 3 is a sectional side
elevation of the same. |

In order to enable those

skilled in the art |

| to make and use my invention, I will now de-

seribe the same in detail, with reference to a

type of steam-boiler furnace comprising a fire- :

chamber 1, an ash-pit 2, a rear connecting

‘chamber 3, a water space 4, a series of fire

tubes 5,and a chimney orsmoke-stack 6. The

rear end of the fire-chamber is provided with
a bridge wall 7, and the ends of the fire-tubes.

communicate respectively with the connect-
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ing chamber 3 and the chimney or smoke-

stack.

The fire-tubes are each provided interiorly '

with one of the improved screw or worm-

cheeks illustrated in detail, Figs. 2 and 3, and

these checks are inserted into the fire-tubes
at the front ends thereof. The checks each
consist of a serew or worm 3, having at its

rear end a ring 9, broken away to form a pas-

sage-way, as at 10, and within the screw or
worm is arranged a solid eylindrical core 12
which completely fills the interiorof the screw
or worm and creates between the latter and

‘the fire-tube a spiral passage-way 13, through

which the heat and flame flow to the cut-away
part 10 of the ring 9 at the front end of the
fire-tube. The serew or worm is formed of a

metallic plate or bar coiled into shape, and

having a spiral portion, as at 14, parallel with
theinternal surface of the fire-tube, and a por-
tion 15 inclined out of parallelism with the
internal surface of the fire-tube, for the pur-
pose of forming a spiral air space between the
inclined surface 15 and the internal surface
of the fire-tube. This construction avolds oc-
cupying too much of the heat surface of the
tube and produces an eddy of the heat before
it passes entirely out of the fire-tube. The
bar or plate of which the screw or worm 1is
formed gradually decreases in thickness from
the ring portion 9 to the opposite extremity

of the screw or worm, so that the interior of

the serew or worm istapering or gradually in-
creases in diameter from the ring 9 toward
the front end of the fire-tube. |
The core 12 is tapering, and when inserted
into the serew or worm it serves to force the
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surface 14 of the latter against the internal

surface of the fire-tube to make a tight joint

1CO

and compel the heat and flame totraverse the

spiral passage-way 13. It will be observed
that the eorenot onlyserves to fill theinterior
of the screw or worm, but also serves to seat
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the latter in the fire-tube and retain it in |

proper position.
In the operation of the Dmler furnace, the

heat and flame pass from the furnace to the
connecting chamber 3 to the rear ends of the
fire-tubes, and thence flow through the latter.
In their passage through the fire- tubes, the
heat and flame are I‘@t&l ded by the screw or
worm - checks, and the heat and flame are
forced to follow the spiral passage-way, so
that the tnubes are kept filled constantly with
the heat and flame in contradistinetion to be-
ing only partially filled.

The improved checks effect a reduction in

the consumption of fuel and increase the heat- |

ing eapacity of the furnace.

The portions 14 of the serew or worm which
are parallel with the internal surface of the
fire-tube may be one-fourth of an inch in
width more or less, or just sufficient to keep
the screw or wmm in its proper position,
The remainder of the exterior part of the
serew or worm is inclined out of parallelism
with the internal surface of the fire-tube to
provide the air-space between the screw or
worm and the tube.
ture of the invention, by thh useful results
are attained.

While I have illustrated in the drawings a
particular construection of boiler furnace, I |
desire it to be clearly understood that my in-
vention is useful in connection with the fire-
tubes of any construction of furnace, and
therefore I do not limit myself to the typeof

Thisis animportant fea- |
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Haying thus deseribed myinvention, what
I elaim 18—

1. The combination with the fire- -tube of a
boiler-furnace, of a serew or worm check ar-
ranged in the fire-tube, and a solid, or prac-
t_-ically solid core located inside the SCrew or
worm-check to provide in connection there-

40

with a spiral passage for the products of com- -

bustion between said core aand the inner sur-
face of the fire - tube, subst*mtmlly as de-

sceribed.
2. The combination with the fire-tube of a

boiler farnace, of a screw or worm-check ar-

ranged 1n the fire-tube and having a portion
parallel and a partinclined out of parallallbm
with the internal surfaceof the said fire-tube,
and a core located inside the serew or worm-
check to provide in connection therewith a
spiral passage for the produetsof combustion,
substantially as described.

3. The combination with the fire-tube of a
boiler-furnace, of a screw or worm-check ar-
ranged in the fire-tube and having its interior
ocradually Increasing in diameter from one
end to the opposite end, and a tapering core
located inside the serew or worm-check, sub-
stantially as and for the purposes deseribed.

In testimouy whereof I have hereunto set
my hand and affixed my seal in presence of
two subseribing witnesses.

L. 8.

EDMUND KEMBLE.

- Witnesses:
II. £. KEMBLE,
G. VW. REA.
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