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- No, 756,822,

UNITED STATES

Patented April 12, 1904.

PaTeENT OFFICE.

WILLIAM W. BONSON, OF DUBUQUE, IOWA.

COMBINED BOILER AND FURNACE.

SPECIFICATION forming part of Letters Patent No. 756,822, dated April 12, 1904.
Apﬁlicatirm filed May 11, 1903, Serial No. 156,649, (No model.)

To all whom it maly CONCEr:
Be it known that I, Wirriam W. BONSON, a

citizen of the United States, residing in the city

and county of Dubuque and State of lowa,
have invented certain new and useful Improve-
ments in a Combined Boiler and Furnace; and
I do hereby declare the following to be a full,
clear, and exact description of the invention,
which will enable others skilled in the art to

which it appertains to make and use the same.

My invention has relation to improvements
in combined furnaces and boilers, with special
reference to those adapted to be used 1n con-
nection with steam-boilers; and one of the
objects is to provide a furnace wherein -com-
plete combustion can be secured and heat ap-
plied to the water in the boiler with the mini-
mum loss.

Another object is to provide means for in-
troducing air into the combustion -chamber
over the fuel for the purpose of aiding com-
bustion. |

A further object is to so construct the tur-
nace that it will not be readily burned out,
and should one part of the furnace be burned
out, deteriorated, or fall the remainder of the
furnace will stand.

It consists of a fire-grate which is arched.

over with water-tubes, preferably running
longitudinally with the grate,.and to the un-
der side of the arch thus formed and over the
orate is set a lining for the fire-box. -

1t also consists in apertures between or
through the lining of fire-brick or tiling for
introducing the air above the grate-bars and
preferably in the arch of the lining, where
the products of combustion immediately pass
when released.

It further consists in projections secured to
the lining of the fire-box and projecting into
the fire-box whereby the air and products ot

 combustion are thoroughly mixed before pass-

45

ing out of the combustion-chamber.

The mode of construction whereby these
objects and others are accomplished and the
manner in which they are applied will be spe-
cifically set forth in the following specifica-
tion to be read in connection with the draw-
ings accompanying the same. |

one form of tiling or fire-brick.

Figure 1is a perspective view of the furnace
and boiler over the furnace, part cut away.
Fig. 2 is a longitudinal section through the
middle of the boiler and furnace. Fig.31sa

vertical or cross section through the line z 2~

of Fig. 1. TFig. 4 shows a perspective view of
Fig. 5 shows
another form of fire-brick. Fig. 6 shows an
end view of the fire-brick shown in Kigs. 4
and 5 in position and a section of the water-
tubes and fire-clay above the tubes and the
non-conducting covering. Fig. 71san 1ron
center for a fire-brick.
of Fig. 7 and a section of its surroundings.
Fig. 9 is a form of brick having projections
running at right angles to the body of the
brick and used with the iron center shown in
Fig. 7. Fig. 10 shows another form of fire-
brick, and Fig. 11 shows the same 1n position.
Like ficures of referencedenote correspond-
ine parts in each of the drawings. |
Referring to the drawings, 2 designates the
furnace, and 4 the boiler, set over the furnace.
Attached to the front and rear ends of the
boiler are water-legs 8 and 5, which open into
the boiler and permit a free circulation ot the
water in the boiler with the water in the wa-

ter-legs and water-tubes presently to be de-

scribed. |

The furnace is constructed with the usual
orate-bars 7, resting at their front ends on a
bearing-bar 6 and extending back and resting
in the rear on the bridge-wall 8.

In the front and rear water-legs of the boiler
are inserted water-tubes 12, preferably in, the
form of an arch over the grate commencing
nearly on a horizontal plane with the grate-
bars, as shown in Figs. 2 and 3. These wa-

ter-tubes 12 are set slightly sloping from the

rear to the front and a short distance apart.
I prefer to have these tubes 12 run longitudi-
nally with the furnace-grate; but it 1s mani-
fest that they may run at an angle, curving
over the grate,and be connected with the boiler
or water-legs in any convenient manner. Be-
neath these water-tubes 12 there is formed an
arch of fire-brick or tiling in substantially the
following manner: A convenient form of con-
structing the brick 14 is shown in Fig. 4 and

50

b,

55

60
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2.

consists in a thin upper ijortion 15 and a

widened base 16. Near the top are perforations

18." This brick isinserted between the tubes
12, (see Fig. 6,) with the part 15 projecting
up between the tubes 12 and the curved up-
per part of the base fitting snugly against the

- tubes, and through the perforations 18 are
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- Ing the oxygen of the air with the smoke, gas, .
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iserted keys or pins 20, which hold the brick
snugly against the tubes by which the brick

are sustained. For the purpose of further.

completing the arch of the furnace and more
securely holding the brick 14 between the
tubes 12 there is poured around the upper
portion of the tubes 12 and also around the
brick 14 and the pins 20 fire-clay 22, as shown
in Kig. 6. In thismanner the entire arch over
the grate which forms the lining of the fur-
nace is formed of these fire-brick, held by their
contact with and between the water-tubes 19.
These fire-brick may be made in various forms,
and 1n Figs. 7Tand 8 I have shown a modified
form in which a part is made of brick formed
around the base of an iron key 38 and filled

in with fire-clay 40 in such a manner that the.

iron will not come in contact with the flame,

but still add largely to the strength of the

brick. This brick is inserted between the
tubes and held in position by the keys or pins
20 1n the same manner as the other brick 14.

In Figs. 10 and 11 I have shown the brick
14 of circular shape made in two sections,
compassing the under part of the tubes 192
and extending nearly two-thirds around it and
held in between the tubes by the fire-clay 292
and in contact with each other. _

For the purpose of introducing air into the
combustion-chamber over the fuel and at the
top of the combustion-chamber some of the
fire-brick are set with a space 28 between

them, as shown in Fig. 2. In this manner the

alr will pass into the combustion-chamber at
and near the top over the fuel and in the place
where the air is most needed for aiding com-
bustion. The roof of the furnace thus formed
1s covered with a layer of asbestos 30 or any
non-conducting material.

For the purpose of more thoroughly mix-

and other products of combustion some of the
brick 14 are provided with projections 39,
which project into the fire-box, and thus ar-
rest somewhat the movements of the air and
products of the combustion and cause them to
be thoroughly mixed while they are passing
through the combustion-chamber. Partofthe

brick may be provided with the projections 32, |

running at right angles to the water-tubes, as
shown in Fig. 9. | |

Krom the end of the fire-hox proper to the
rear end of the tubes 12 the fire-brick may be

placed over the top of the tubes and allow the
fire to come in direct contact with the tubes,
or the same arrangement and construction as
has been shown in the fire-box may be con-

. 756,822
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tinued to the end of the tubes 19: but I prefer
that over the rear of the furnace the brick
shall be set so as to form an arch over the
tubes 12 and rest thereon. -

Over the furnace and the tubes 12 is set a,
boiler 4, provided with the steam-space 84 and
the fire-flues 35, through which the fire passes,
with water-space 86 around the tubes and the
water-space connected with the tubes 192 by
the front and rear water-legs 8 and 5. At the
rear end of the boiler and tubes 12 a back con-
nection 42 is attached for directing the prod-
ucts of combustion from the furnace into the
flues 35 of the boiler.

The manner of using my device is substan-

tially as follows: The water is introduced into

the boiler and passes down through the water-
legs 3 and 5, filling the water-tubes 12 and 1]
ing the boiler above the flues. The fire is then
started upon the grate in the fire-box.
bustion takes place, and the heated oases rise
trom the fuel on the grate-bars until they
strike the lining of fire-brick above the grate-
bars, when they will pass backwardly along
this lining of fire-brick, back along the water-
tubes to the back connection, thence forward
through the smoke-flues of the upper boiler 4,
and out through the chimney. As the com-
bustion continues, the lining of the combus-
tion-chamber will become intensely heated,
and as fire-brick possess the properties which
enable them to retain their surfaces at the
same temperature as the products of combus-
tion coming against them the particles of car-

bon thrown off and the gases released from

combustion of the fuel will be immediately
ignited upon coming in contact with the brick
and air supplied through the openings 28, and
the combustion will become complete by the
thorough mixing of the air with the products
of combustion as they pass against and around
the projections 82. As soon as the water-
tubes become heated the water will begin to
circulate through them from front to rear and
up into the boiler through the water-leg 5 and
down from the boiler through the water-leo
5, and 1n this manner there will be such a
rapid circulation that there will be little or
no deposit either in the boiler or water-tubes.
The flues in the boiler will also be free from
deposit, since the smoke and other products
of combustion have been consumed before
reaching the boiler-flues. Hence the heat will
be readily taken up by the water and very lit-
tle of it -lost.

By this mode of construction it Wﬂl be ob-

served that each particle of the various prod-
ucts of combustion will be so thoroughly mixed
with the air that they will be supplied with
sufficient oxygen to ignite and complete their
combustion before coming in contact with any
cooling-surface and largely before passing out
of the fire-box. It will also be seen that some
of the heat is imparted to the water-tubes SUs-
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taining the fire-brick; but as the temperature
of the water in the tubes does not rise higher
than the temperature of the steam they will
be considerably cooler than the brick and will
protect the brick from deteriorating or burn-

ing out and crumbling to pieces.

It 1s manifest that cllﬁerent material may be
used for the lining of the fire-box and a dif-
ferent mode of ‘Lppl}"lnﬂ‘ 1t to the water-tubes
over the grate without departing from the
spirit of my invention and that this furnace
may be applied 1n connection with most of the
types of water-tube boilers.

Having now described my mventlon what
I claim is—

1. Inacombined boilerand fumace a grate,
re - brmk
provided with propctwns and suspended from
the water-tubes over the grate forming a lin-
ing for the fire-bhox with air-holes there-
through.

2. Inacombined boiler and furnace, a grate,
water-tubes above the grate, a lining for the
ire-box attached to the under side of the tubes
over the grate and said lining pr ovided with
Openmcrs therethl ough to 1]:1131 oduce air into
the fire-box above the fuel.

3. Inacombined boiler and furnace, a grate,
water- tubes set over the grate, a lining for the
ire-box secured beneath the water- tubes and
over the grate, and projections secured to the
inner side of the lining of the fire-box.

4. Inacombined boiler and furnace, a grate,
water-tubes set over the grate, a lining for the
fire-box, projections on the inner surface of
the lining, and means for introducing the air
into the upper portion of the combustlon—
cha,mber

5. Inacombined boiler and furnace, aboiler
provided with flues, a water-leg at each end of
the boiler, water-tubes connected to both of
the water-legs, a grate beneath the water-
tubes, a lining covering the full length of the
fire-box and seeured beneath the water- tubes
over the grate.

6. Ina combmed boiler and furnace, a boiler
provided with flues, water- legs water-tubes
connected to the water-legs, a fire-box extend-
ing from the water-legs to the bridge-wall hav-
ing a grate and h re-brick attached to the un-

der side of the water-tubes over the grate and
a combustion - chamber extending from the

bridge-wall to the rear water-leg and provided
Wlth re-brick over the Water-tube% |
7. Inacombined boiler and furnace,a boiler,

fire-flues through the boiler, a Water leg at
each end of the boiler, in comblmtmn Wlth q,
furnace consisting of a grate, water-tubes set
over the grate and connected with the water-
legs, a lining set between the water-tubes and

grate, and projections secured to the lining

and e‘itendmo into the combustion-chamber.

8. Ina combined boilerand furnace, aboiler
provided with fire-flues, Water-legs,a orate,
water-tubes set over the grate and connected
to the water-legs, a 111111:10' for the combustion-
chamber set between the water - tubes and
grate, projections attached to the lining and
means for introducing air into the combus-
tion-chamber above the fuel.

9. Inacombined boiler and furnace, a boiler
provided with fire-flues, a water-leg at each
end of the boiler, water-tubes connected to
the water-legs and forming an arch over the
furnace, a grate, fire-brick secured to and be-
tween the water-tubes forming a lining for
the furnace over the grate and provided with
openings through said lining, and projections
attached to the fire-brick.

10. Inacombmcd boﬂer and furnace,a boiler
prowded with fire-flues, a furnace havmﬁ' 7)
covering formed of water-tubes and fire-brick
beneath the tubes, water-legs opening into the
boiler and connected together by the water-
tubes which form a covering for the furnace,

“and a back connection prowdmo fire commu-

Hre-flues

nication between the furmce and the
ot the boiler. - |

11. Inacombined boiler and furnace,a boiler
provided with fire-flues, a furnace provided
with a grate, water-tubes with fire-brick be-
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neath the Water tubes forming a covering for

all the furnace, a water-leg at each end of the

boiler connected toa'ether by the water-tubes
of the furnace and means for introducing air

1nto the furnace over the fuel.

In testimony whereof I have signed my name
to this specification in the presence of two sub-
scribing witnesses.

- WILLIAM W BONSON.

Witnesses:
M. M. Capy,
B. A. GroTE
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