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{\To mﬂﬂel )

7o all whom it Nl COTCEPTL:
Be it known that I, JoHN CoLLis, of Des
Moines,inthe county of Polk and State of Iowa,

“have 111vented an Improved Gas-Burner for

Boiler-Furnaces, of which the followum* is a
specification.
- My object is to prevent. the waste of fuel

- the fouling of flues, and all the losses and an-
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noyances occasioned by the pr oducbmn of
smoke and soot in a furnace. -

Heretofore air conveying and dleI‘letlHﬂ‘
tubes have been attached to furnaces above
and below grate-bars, to keep the grates cool,
and to aid in pwducmﬂ a (haft and (’OIHbUS
tion within the furnace,

My 1invention econsists in the construetion

and combination of a double-walled farnace-

front, a door having an air recelving and dis-
tubutmw chamber, an air-chamber in the wall
at the rear end of the boiler, air-conveying
tubes above and below the bmlel and super-
heating and distributing tubes or burners in
the combustion- t,hamber, as hereinafter fully
set forth, in such a manner that cold air and
oxygen will be drawn into the furnace from

~without and heated and distributed withinto
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~ the front, B at the rear, and C at the side, of |

promote perfect combustion of fuel, so that all
the valuable properties of the fuel vy 111 be util-

- 1zed 1n generating heat, and all that is usually

carried off in smoke and soot liberated and
consumed within the furnace.

- Figure 1 of my accompanying dmwmgs IS
avertical and longitudinal section of a furnace,
and a side view oi a horizontal boiler,to Wthh
my invention is applied. Fig. 2 isa perspec-
tiveview of my double- waled hollow furnace-
front.

Jointly considered,these hgmes C]G&I]} illus-
trate the e{)nsbrnetlon, application, and oper-
ation of my complete invention.

A represents the masonry and solid wall at

the fulnace
D represents an arched wall under the 1)011-
er, and F a corresponding wall over the top

- of the boiler.

KO

Grrepresents my double-walled hollow front,
that is preferably made of east-iron.

H 1s a circular opening inits upper and cen-

tral portion, through which access is gained
to the front end of the boiler, and to Whlch a
door of CDI‘lESIJOHdIHG shape is hinged.

I are openings for doors, thr ough which fuel
.18 placed upon the grate-bars.

Jare openings for doors, through which ac-
cess is gained to the ash-pit under the grate.

' solid wall A to the furnace- ehamber and the
’ ash-pit.
- K representsa chamber for med in the wall B,
at the rear end and lower portion of the boiler.
Lis an opening throunh which the ch&m
i be1 is accessible.
- Misthelower pmtlon ofthe smoLe ﬂue, that
starts upward at the front of the boiler. Tabes
-extending horizontally through the lower por-

‘the chimney or smoke flue M.

B, to extend upward 'fi om the upper portlon
of the end of the boiler.
P, shown in Fig. 1, isadoor in the opening I.
R iS an open- ended chamber on the inside_of
the door. |
S are openings in the double wall, that coin-
cide with the openends of the chambers R when
' the doors are closed, and allow air to pass from
“the hollow front G 1nbo the chambers R, and
from thence through perforations Imto the
combustion- cllambel
R* are chambers (3011@511011(1111!‘* with the
- chambers R on the doors P, formed integral
with or fixed to the inside of the inner pla;te:
of the double wall, to project toward the com-
bustion-chamber and to superheat and direct
the air through their perforated backs into
| the fire upon the grate.

in place of the chambers R for distributing
. hot alr from the hollow Wall Gr.

Nos. 1 and 2 are open-ended tubes, fixed to
the 1nside of the hollow front G, below the cir-
cular Opemng H.

Nos. 3
fixed to the same hollow front around the up-
per portion of ifs circular opening.

T are perforated tubes, slipped over the fixed
tubes No. 1, to extend 111130 or through the com-
'busmon chamber for the purpose of convey-
| supelheatlng, and distributing air within
the combustion-chamber and over the fuel and

to prevent Soot and smoke from escfbpmﬂ‘ f1 om
| the fire-chamber,

Couespendlng openings extend through the

tion of the boiler connect the chamber K W]th

N 18 a cold-air flue, formed in the rear WELH -

R’ is a perfor ated section, thabt can beused

3y 4, 5 replesenb a series of such tubes

fireuponthegrate, to promote combustion, and
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V are open-ended tubes, sllpped over the ]

fixed tubes No. 2, and extend rearward hori-
zontally through the arched wall D, the cham-
ber K, and the rear wall, B, to connect with
5 thecold-airflueor chambel N for the purposes
of conveying cold air and oxygen into the hol-

- to.
W are air- conveymg tubes, connected with

10 the series of fixed tubes 3 4 5, and extend |

through the arched wall F to the flue'N, to act
in coneert with the tubes V in filling the hol-
low front and air-reservoir G with air brought

from the outside of the furnace and heated on.

15 1tS passage.
From the detailed deseription of the con-
struction and function of each part of my im-
| proved furnaee, it is obvious that when a fire
is started upon 'the furnace- -grate cold air and

20 oxygen will be drawn into the hollow front

and air-reservoir G throngh the flue N and
tubes V and W, and heated to a certain de-
gree on its passage, its degree ot heat raised
in the reservoir, and from thence distributed,

25 through the perforated chambers R and ]E{2

and the superheater and perforated tubes T,

- into the combustion-chamber, to aid in ‘pro-

moting the combustion of fuel and the burn-

ing and utilizing of all the valuable properties
of the fuel in making heat, steam, and power
without producing smoke and soot.

30

low front G, and heatmg it in its passage there-

I ¢laim as my invention—
1. A double-walled front and air-reservoir =
for furnaces, a boiler, a grate, and furnace-
chamber, induction-tubes extending from the 35
upper portion of the hollow front to the rear
end of the boiler, for conveying and heating

cold air, and superheating and distributing

tubes extendmg into the fire-chamber from
the lower portion of the same hollow front,

40
arranged and combined to operate in the man-

‘ner set forth, for the purposes specified.

2. A rear furnace wall, B, having chambers
K and N and tubes V andW in combination
with a hollow front wall and air-reservoir, to 45
operate in the manner set forth for the pur-

‘poses specified.

3. The solid furnace- walls A, B, C, D, and
F, the hollow frontand air-reservoir Gr hewmg
chambers R? the tubes V and W, extendmg 50
from the chambers K and N to the said reser-
voir (z, a boiler having flues extending from
the chamber K to the smoke-flue M, and one
or more perforated tubes, T, arranged and
combined substantially as shown and de- 55
scribed, to operate in the manner set forth,
for the purposes specified.

JOHN COLLIS.
Witnesses: '
THOMAS G. ORWIG,
FrANK H. PERRY.
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