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Heating and Puddling Gas-Furnace.
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- structed in the usual manner
~end of the fire-box, above and back of the

- UNITED STATES PATENT FFIGE-

el

WILLIAM L MGNAIR OF ALLEGHENY PENNSYLVAN]LA

IMPROVEMENT IN HEATING AND PUDDLING GAS FURNACES

Specification formmn' part of- Letters Patent No 198 603, dated December 25, 1877 apphcatmn ﬁled
| Novemher 3, 1877 | . .. --

' To all fwhom it may concern :

Be it known that I, War. L. MONAIR, of

- Allegheny city, in the county of Allenheny
“and State of Pennsylvam& haveinvented cer-
~ tain new and useful Impl ovements in.Gas
- Heating and Puddling Furnaces; and I do |

hereby declare the following to be A full, clear,

“and exact description of the mvehtlon such

as will enable others skilled in the art to
which it pertains to malke and use it, refer-

ence being had to the accompanying dmw ngs,
~ which form part of this specification.
- My invention relates to an improvement in |
| heatmg and puddling gas - furnaces; and it
~consists in placing a shelf or hearth inside of
- the fire-box for the reception of the fuel when
it is first fed into the fire-box, and which

hearthis heated from underhe&th by the waste

products of combustion, so as todecompose the

coal and generate gas and carbonic oxide,

- whereby the whole of the coal is used as fuel,

and a greater amount of heat obtained from
a smaller or the same qua,ntlty of fuel, and a
great saving effected.

My invention further consistsin thearrange-
~ ment and combination of parts that will be
~ more fully described hereinafter.

The a,ccompanymg drawings repres'ent my

invention.
a represents the fire-box; : 0, the bridge, and

¢ the reducing-chamber, ar rfm ged and con-
In the front

bars, 18 the hearth d, upon which the coal 1is

thrown, SO as to be heated and convertedinto
- gas'or carbonic oxide before it is fed forward

upon the grate. "Where the coal contains but
a small portion of gas, and it is desired to
convert a larger portion of it into carbonic 0x-

B ide, suitable air-holes are made through the

front or side of the fire-box above the hearth,
so as to admit any quantity of air that may
be desired. The hearth being heated from
underneath by the waste products of combus-

- tion, as shown, the fuel is decomposed, so asto
| .-throw off its vol&tﬂe matter, and. then as the
| sohd carbon that is left behmd is fed forward

upon the grate, it is converted into carbonic
oxid. Asthefuelisconsumedand thecarbonic

~ oxide rises up over the bridge, it receives an-

111t0 ﬂame in the convertmg chamber where
the perfect combustion takes place One
greaﬁr advantage in thus decomposmg the fuel

-i8, that all of the sulphur in the coal is driven
off in a gaseous state, and this su]lphurous

acid, mingling with the air over the bridge, is

at once driven off before it can attack the iron

in the chamber ¢. . By thus protecting the iron

from the action of the sulphur, a finerand bet-
ter gr&de of iron is produced in every way,

both in tensile. strength and- ﬁber? :-.md for
making steel and fine sheet-iron."

The hearth of the chamber ¢ may be made_
to conform to the use to which the chamberis

{ applied. In the back part of this chamber is

be p]aced SO as to be heated by thewaste heat |
“that is passing off up the stack, and thus pre-
pared to be melted in the ch&mber as soon as
| the charge contained therein is drawn off.

a hearth, e, upon which a charge of iron may

The waste products of combustion passdown
the flue g horizontally forward through the
flue k on the way to the stack [, where they
heat the under side of the shelf d. |

In the stack above the level of the fire-box

is formed the horizontal drying-chamber ¢, in |

which wet or green wood is placed to bedried,
and thus prepared for the fire-box. By means
of this chambera constant supply of dry wood -

is kept on hand, and by thus drying the wood

1t burns better, gives a-fiercer heat, and re-
ducesthe iron sooner.
of irons are to be made, wood will be used in
the fire-box altogether in preference to coal;
but either coal or wood may be used, as pre
ferred.

Under the reducing- .chamber ¢ is for:med the
mr-ch&mher Jy Which receives.its. air from out-
side. This air keeps the. bottom of the fire-
box cool, and passes off down through the
pipes 01 flues n and o. Just beneath this -
chamber 1s & much shallower one, r, that ex-
tends nearly the whole length of the fire -box,

| and which is heated from below by the pro-
ducts of combustion as they pass through the -

flue . The air passes from the chamber j
down through the pipe or flue ninto the cham-
ber r, where it 1S heated, and then from this
chamber it passes through the hole s up over
the ash-guard ¢ to the fire in the fire-box. Be-

- other equiv alent Of alr, and 1s ‘then converted side the, flue n, the cllamber 718 supphed Wlth

‘Where the ﬁnel grades
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airthrough the two flues w, which passthrough
the large flue h, so as to thoroughly heat the
alr before i1t enters the chamber». The air
that passes through the flues o is also heated
in its passage through the flue & upin front of

the stack I, and through the fire-box. These |

flues o reach up over the perforated top of the
fire-box, wherethey discharge all of the heated
air that has passed through them. This top
V has a large number of holes through it, so

that the heated air will be broken up and re- |

duced to particles, instead of descending in
volumes upon the products of combustion be-
low. By thus breaking up the air into parti-
cles it mingles freely with the products of com.
bustion, and amore perfect and complete com-
bustion is thus caused to take place in the re-
ducing-chamber. Where the air is not broken
upit descends in volumes, and the perfectand
complete mingling that is necessary with the
products of combustion does not take place.
All of the flues are provided with dampers at
any desired location, so that the flow of air
through them can be regulated at will.

In working the fire-box when an oxidizing
~or reducing flame is needed, the air is allowed
to pass through the flues o to mingle with the
products of combustion, and thereby cause an
~excess of oxygen in the reducing - chamber.
When it{is desired to use a deoxidizing-flame,
~all air i8 shut off from the flues o, and then
~there will be an excess of carbon in the pro-
ducts of combustionin the reducing-chamber,
and the iron will be carbonized thereby.
Should there be more heat passing off than is

necessary to create an ascending currentinthe |

stack, I place another chamber or generator, «,
in the stack, containing wrought-iron turnings

or scrap. After these scraps or turnings have |

198,652

| become red hot I turn on a ‘steam-jet, which
i steam is-decomposed. The hydrogen passes
off into the combustion-chamber through ‘the
| small holes 3, and the oxygen, uniting with
the iron, forms oxide of iron. This oxide of
iron can be used as “fix” for the fire-box, or
mixed withthemeltediron. The oxygen,being
again liberated, combines with the carbon in
the iron, and hastens the operation of boiling.
_Having thus described my invention, I
claim— ! - . - .
1. The combination of the air-chamber j, lo-
cated under the reducing-chamber, with the
l flue » and chamber » for supplying heated air
to the grate, and the flue o for supplying air
to the combustion-chamber, substantially as
l described. | | |

2. Thecombinationof thechamber §, located
under the reducing-chamber, the chamber 7,
placed between the chamber j and flue h,the
tlue n, hole s, and wall ¢, substantially asspeci- -
ﬁed_ - | . |

J. In combination with the perforatedtopV,
placed above the fire-box «, the hot-air cham-
ber j, and flue o, substantially as set forth.

4. In combination with aheating or puddling
furnace, the hearth d, placed on aline with the
‘waste products of combustion, and upon which
the fuel is first thrown, so as to beheated from

‘underneath by-the said products as they es-
cape up the stack, substantially as shown and
described.. | . | -

In testimony that I claim the foregoing I
have hereunto set my hand this 1st day of
November, 1877. o B '

S WM. L. MONATR.
Witnesses: | | |
J. J. MCOORMIOK,

W. B. CONNOLLY.
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