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UNITED STATES

PATENT OFFICE.

JOHN JAY TONKIN, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO
WILLIAM G. WARDEN, OF SAME PLACE.,

STEAM-BOILER.

SPECIFICATION forming part of Letters Patent No, 474,785, dated May 10, 1892,
‘ Application filed October 8, 1891, Serial No. 408,099, (No model.)

To all whom it may concern:

Beitknownthatl, JoEN JAY TONKIN, 2 citi-
zen of the United States, residing at the city
of Philadelphia, in the county of Philadelphia
and State of Pennsylvania, haveinvented cer-
tain new and useful Improvements in Steam-
Boilers, of which the following is a specifica-
tion.

The principal objects of my invention are,
first, to generate steam in an internally-fired
boiler by the combustion of gaseous fuel in an
expeditious and economical manner, and, sec-
ond, to provide compact, durable, and efficient
means for carrying the invention into effect.

My invention consists of an internally-fired.

boiler having an exterior casing or mounting
surrounding the side walls and end plate
thereof and apartition in alignment with the
normal water-line in the boiler and extending
between the rear plates of the boiler and
mounting or external casing and between the
side walls thereof to a point near the front of
the boiler to form two flues communicating
near the front of the boiler, whereof the lower
one is connected with the fire-tubes and the

upper one with the offtake; and my invention

further consists of the improvements herein-
after described and claimed.

The nature and charaeteristic features of
the invention will be more fully understood
from the following description, taken in con-
nection' with the accompanying drawings,
forming part hereof, and in which—

Figure 1 is a vertical central section of a
portable internally-fired steam-boiler, show-
ing the exterior of the walls and end plate
thereof surrounded by a mounting or casing
horizontally partitioned to form two commu-
nicating flues, whereof the lower one commu-
nicates with the fire-tubes and the upper one
with the offtake pipe leading to the chimney.
Fig. 2is an ‘end view of the same, showing at
the left-hand side thereof asection on the line
2 2 of Fig. 1 in order to illustrate the hori-
zontal partition between the upper and lower
flues and showing at theright-hand side there-
of a section on the line 3 3 of Fig. 1 in order
to illustrate the passage-ways by which the
two flues communicate at the front of the

boiler; and Figs. 3 and 4 are views similarin
all respects to those illustrated in Figs. 1 and
2, with the exception that a stationary boiler
is shown therein.

My improved method of generating steam
in an internally-fired boiler by the combus-
tion of gaseous fuel may becarried into effect
in the following manner.

A supply of gaseous fuel isintroduced into
the internally-located fire-box of the boiler
and is ignited and burned therein. This
combustion of gas not only heats the fire-box
and the parts of the boiler adjacent thereto,
but also gives rise to long flames, which will
burn for a considerable length of time, and
which are capable of imparting a great
amount of heat. Theselong flames, together
with the hot and inflammable gaseous pro-
duets of combustion, are led backward from
the fire-box through the fire-tubes to and
around the lower exterior portion of the rear
end of the boiler and are then passed for-
ward in contaet with the exterior surface of
the water-space of the boiler in order to per-
mit the flames to be completely consumed,
or nearly so, in contact with only such por-
tions of the exterior of the boiler as are pro-
tected by water. The hot gaseous products
of combustion resulting from both the ecom-
bustion of gaseous fuel in the fire-box of the
boiler and from the complete combustion of
flames beneath the boiler are then permitted
to ascend around the exterior walls of the
boiler-shell at the front end thereof to the
upper exterior surface of the steam -space,
over which they are passed in a backward
direetion to the rear end of the boiler, from
which they are permitted to escape into a
suitable offtake or chimney, so thatonly hot
gases are in contact with such portions of the
boiler-shell as are in contact with steam. In
the utilization of gaseous fuel very long
flames are produced, and by the above - de-
scribed method these flames are permitted to
burn out in contact with water- cooled por-
tions of the boiler. This result is advan-
tageous, because such flames, if permitted to
contact with a portion of the boiler-shell that
is not protected by water, would seriously in-
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jure and ultimately burn out the shell itself,
thus causing serious damage and injury.
Moreover, there are numerous other advan-
tages incident to the above-described method
of utilizing gaseous fuel. Ilowever, the fol-
lowing may be particularly menfioned: First,
all the heat available from the long flame due
to the combustion of gaseous fuel is utilized,
because the flame is permitted to remain in
contact with the exterior of the steam-space
of the boiler-shell until the flame itself has
burned out and imparted all the heat due
to direct combustion thereto; second, the
large heating-surface over which the flame
and gaseous products of combustion travel
insures a complete combustion of the gase-
ous fuel before it is permitted to escape into
the chimney or offtake; third, loss of heat
by radiation from the exterior surface of the
boiler-shell is avoided, because substantially
the whole of the latter issurrounded by flame
and highly-heated gases, and, fourth, the pas-
sage of the heated gasesin contact with the
upper exterior surface of the portion of the
boiler-shell inclosing the steam space or cham-
ber insures the superheating of the steam
previously generated in the boiler.

The above-described method of utilizing
gaseous fuel for generating steam in an in-
ternally-fired boiler may be carried into ef-
fect by means of various types of apparatus.
However, one form of such apparatus and a
modification thereof areillustrated in the ac-
companying drawings, in which—

o is an internally-fired boiler supported by
means of brackets or in any other suitable
manner (not shown) and provided with a fire-
box o/, fire-tubes ¢* and a steam offtake a®

b is a jacket or casing surrounding the side
and rear end walls of the boiler-shell and
preferably having its axis parallel with but
disposed above the axis of the boiler-shell,
Figs. 2 and 4, for a purpose to be presently
described. This jacket or casing b may be
constructed of fire-brick, as shown in Figs. 3
and 4. However, in such case the boiler is
immovable. If preferred, the jacket or cas-
ing may be constructed of sheet-iron and con-
nected with the boiler ¢ by means of distance-
pieces V', as shown in Figs. 1 and 2, in which
case the boiler is portable and may be moved
about from place to place. In hoth cases the
mounting or casing is horizontally partitioned
by walls 0% in order to form two flues b® and
bi, whereof the lower one b®surrounds the ex-
terior surface of the lower portion of the
boiler ¢ and communicates at the rear end
thereof with the fire-tubes a? and the upper
one b* surrounds the exterior surfaces of the
upper portion of the boiler ¢ and communi-
cates at the rear of the boiler with the off-
take or chimney b% Moreover,the upper and
lower flues b® and b* communicate at or near
the front of the boiler by means of passages
B¢, formed in each of the walls 0% as shown
more particularly at the right-hand side of
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Figs. 2 and 4, and are preferably so propor-
tioned as that all the flames resulting from
the combustion of the gaseous fuel in the
fire-box o’ are consumed in the tubes a? and
lower flue b®in order to prevent contact of
the flames with the exterior of thesteam-space
of the boiler.

In most instances the walls b?are placed in
alignment with the normal water-level in the

boiler in order to permit the hottest gases and-

flames to contact with the exterior of the wa-
ter-space and the cooler gases to contact with
the exterior of the steam-chamber.

The eccentric disposition of the jacket or
casing b with reference to the boiler - shell
causes the respective areas of the cross-sec-
tions of the flues b® and b’ to be substantially
equal, so that the contraction of the passages
for conveying the heated produets of combus-
tion from the boiler that would occur if the
two shells were disposed concentrically by
reason of the location of the partition-walls
0% in alignment with the water-lineis obviated
and a good draft is assured.

My improved method of generating steam
in an internally-fired boiler by the combus-
tion of gaseous fuel may be carried into effect
by means of the hereinabove-described appa-
ratus in the following manner: After the in-
troduction of a proper quantity of feed-water
into the boiler ¢ a supply of producer or other
heating gas is introduced into the fire-box o’
by means of a suitable gas-conduit d and
burner d’ (illustrated in Figs. 3 and 4) and by
means of a pipe d®in Figs.1and 2. This sup-
ply of gas‘is then ignited and burned in the
fire-box ¢’. The long flame and hot gaseous
products of combustion in the fire-box o are
led backward through the fire-tubes a? and
then traverse the flue &% in which the flame
is consumed or burned out, and the hot gases
traverse the passages b® and flue b* and finally
escape through the offtake b° to the chimney.
The directions of travel of the flames and hot
gases are indicated upon the drawings by the
arrows.

Having thus described the nature and ob-
jects of my invention, what I claim as new,
and desire to secure by Letters Patent, is—

1. In combination,an internally-fired tubu-
lar boiler, an exterior casing or mounting sur-
rounding the side walls and rear end plate of
the boiler, and a partition in alignment with
the normal water-line in the boiler and ex-
tending transversely between the rear plates
and side walls of the boiler and casing to a
point near the front of the boiler to form two
flues communicating at or near the front of
the boiler and connected, respectively, at the
rear of the boiler to the fire-tubes and offtake,
substantially asand for the purposes set forth.

2. In combination, aninternally-fired tubu-
lar boiler, an external casing or mounting sur-
rounding the side walls and end plate of the
boiler, and a partition in alignment with the
normal water-line and ranging transversely
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between the side walls and end plates of the In witness whereof I have hereunto set my
boiler and casing to a point near the front of | signature in the presence of two subseribing
the boiler to form two communicating flues, | witnesses.

and the axis of said casing disposed parallel JOHN JAY TONKIN,
5 with but above the axis of the boiler to equal- Witnesses:

ize the cross-sectional area of said flues, sub- Troomas M. SMITH,

stantially as and for the purposes set forth. RicHARD C. MAXWELL.

/
B




