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To all whom 1t may concern: |

Be it known that I, Francis A. J. Frrz
GERALD, a subject of the King of Great Brit-
ain, and a resident of Niagara Falls, 1n the

county of Niagara and State of New York, |

have invented certain new and useful Im-
provements in Electric Furnaces, of which
the following 1is a specification, reference
being had to the accompanying drawings,
forming a part hereof. '

Tt is well known that in attaining higher
ranges_of temperature, electric energy can
be used most efficiently when the load, or
“peak ”, is approaching the maximum, and
that fuel, on the other hand, can be most
efficiently employed to raise the temperature
of a mass from the usual normal to a rela-
tively moderately high temperature.

It is the main object of the present in-
vention to provide a furnace in which ad-
vantage may be taken of this well known
fact, or, in gther words, to combine 1n a
single furnace-unit a means for applying
fuel to heat the furnace from normal tem-
peratures up to higher temperatures and an
electric heating means to attain the higher

~ ranges of temperature.
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The invention is also concerned with the
provision of means for controlling both the
character and application of the fuel heat
whereby it may be employed independently
of the electric heat to deliver, at will, di-

rectly to the furnace chamber, an oxidizing, |

neutral or reducing flame, or to act concur-
reritly with the electric means to heat the
furnace only by conduction and thus serve
as a partial resistant to the loss of electric

heat.

¢ *

in the accompanying drawings, Figure 1 1s
a view in central longitudinal section of one
embodiment thereof and, Fig. 2 1s a view
in central transverse section. -

The furnace, the main body of which 1s
indicated at a, is provided with a cover b,
a -melting or furnace chamber ¢, electric
heating means such as a carbon resister d,
and terminals ¢ for the resister, the path of
the current being indicated by the arrows 7.

The resister may be formed by aggregat-

ing a considerable number of carbon rods

In the depiction of the invention disclosed |

—— ek Ay .-

! in contact, right and left, with the terminals,

the details of which need not be here re-
ferred to. Sauffice it to state, in this con-

- nection, that a wide range of resistivity can

be obtained as also very uniform and high
temperatures. But in the present instance
the bottom of the resister is separated from
the furnace chamber by an interposed plate
or plates ¢ of refractory material, preferably
of law resistance to heat transmission. The
function of this septum will be pointed out
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farther on. It will be perceived, however,

that the furnace chamber can be effectively
heated electrically by the superimposed ra-
diant celling.

The fuel gas is introduced through a tube
h, passes along the space ¢, as indicated by
the arrows above the resister, and thence
into and down the duct 5. Leading into this
duct, at the bottom, is a tube % through
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which air, either cold or recuperated, 1is

forced, as indicated by the arrow, mixing

~with the gas, thence passing, in combustion,

into and through the furnace chamber. The
latter is preferably formed of refractory
U-shaped sections, as 7, having flanges /
which 1mpinge upon the brick-work. These
flanges have a series of openings /> whereby
the spaces at the sides and below the sec-
tions are in communication with each other.
Two openings m are also provided in the
upper sides near one end of the chamber.
A tube n. moreover, connects with the space
surrounding the furnace-chamber sections.

Now, the flame in the chamber will pass

‘therefrom, right and left, through the open-

ings m as shown by the arrows, thence into
the common spaces around the chamber, the
products of combustion finally passing back
and out of the furnace, through the tube =,
having made, a complete loop. It will be
evident that in this wise a very effective
utilization of the fuel-heat units will be ob-
tained ; first, by direct impingement of the

flame upon the bath and, second, by indirect

canduction from the partially exhausted gas
and air passing through the extraneous
space. Then, whenever the economical apex
of the fuel heat is reached, current is
switched on to the primarily heated resister
and the higher temperature is attained by
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volume into the furnace chamber to
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electric energv. Moreover, the character of | havino means to introduce oaseocis fuel into
p. e ™

the flame can be readily controlled, but
where 1t 1s necessarily highly oxidizing, this
would act detrimentally upon the carbon re-
sister, 1f unprotected; consequently, it is
the function of the plate, or plates ¢ to act
as a barrier to protect the resister.

When the furnace chamber is being heated
electrically, the fuel gas may also be con-
currently employed to advantage. To this
end two additional tubes o are situated in
the side walls of the furnace, these being
plugged when the furnace chamber is being
normally fuel heated, as described. Thus,
by closing the tubes 4 and % and introducing
gas and air through the tube n, the flow of

fuel-heat will then be directly opposite to

that denoted by the arrows finally passing
out of the furnace through the tubes o as
shown by arrows. The advantage of this
application of fuel-heat is to act as a par-
tial resistant to the loss of electric heat by
conduction and radiation. -
Another advantageous utilization of the
tuel gas 1s to introduce such gas in sufficient

vent the entry of air, for when the resister
1s highly heated and the internal heat pres-
sure 1n the furnace chamber 1s less than the
external pressure, as might occur, for in-
stance, during the temporary periods of
charging, air would be drawn into the fur-
nace until the internal pressure were equiva-
lent to the atmospheric pressure without.
Where, as in the present case, inert producer

‘gas may be introduced into the furnace

chamber to maintain the internal pressure at
least equal to the external atmospheric pres-
sure, the small amount of carbon monoxid
gas left thereby in the chamber would be far
less harmtul to the carbon resister than the
oxygen or carbon dioxid gas which would

most likely be present if the fuel gas were

not used. |

The furnace chamber may be conveniently
charged through the plugged opening ¢, and
emptied by the tap-spout 7. |
- 1 claim as my invention:

1. An electric furnace having means to
permit gaseous fuel to pass in a circuit first
through the melting chamber and then

around 1it.

2. An electric furnace provided with a
resister directly above the melting chamber

and having means to introduce gaseous fuel

into and around the melting chamber.

3. An electric furnace provided with a
resister directly above the melting chamber
and having means to permit gaseous fuel to
pass around said resister into the melting
Ehamber and then around the melting cham-

er.

4. An electric furnace provided with a
resister Tacing the melting chamber and

pre- -

the melting chamber, the resister and melt-
ing chamber being separated by an inter-
posed plate of refractory material.

0. An electric furnace provided with a
resister directly above the melting chamber,
and having means to introduce gaseous_fuel
into and around the melting chamber, the
resister and melting chamber being sepa-
rated by an interposed plate of refractory
material.

6. In an electric furnace, the combination
of a melting chamber formed with a space
therearound and having a resister there-
above, and means to introduce gaseous fuel
into the chamber and to direet it around the
chamber. .

7. In an electric furnace, the combination
of a melting chamber formed with a space
therearound, a resister directly over the
chamber having a space above it communi-
cating with the melting chamber.

8. In an electric furnace, the combination
of a melting chamber formed with a space
therearound communicating with said cham-
ber, a resister directly over the melting
chamber having a space above it communi-
cating with the melting chamber.

9. In an electric furnace, the combination
of a melting chamber, and a resister directly
over the chamber, there being a space above
the resister communicating with one end of

the melting chamber and a space around the

melting chamber communicating with the
other end of the melting chamber.

10. In an electric furnace, the combination
of a resister, means to introduce gaseous fuel,
and means to protect the resister from the
ox1dizing influence of the gaseous fuel.

11. In an electric furnace, the combina-

tion of a melting chamber and a resister
above the same, said furnace having a cir-

cult for gaseous fuel around the resister into

the melting chamber and then around the
melting chamber to heat the bath up to the
economical apex of fuel heat, and a circuit
for gaseous fuel around the melting cham-
ber only to act as a partial resistant to the
loss of electric heat.

12. In an electric furnace, the combination
of a melting chamber, a resister above the
melting chamber, an interposed plate of re-
fractory material, means to introduce gase-
ous fuel above the resister, around one end
of the same into one end of the melting
chamber and from the other end of the melt-
1ing chamber around the melting chamber in
order to heat the bath up to the econcmical
apex of fuel! heat, and means to introduce
gaseous fuel around the melting chamber
only in order to provide a partial resistant
to the loss of electric heat.

13. In an electric furnace, the combination
of a melting chamber, means to heat the
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melting chamber through the medium of | This specification signed and w1tnessed
fuel, means to direct the fuel flame into the | this 11th day of May, A. D., 1909.

meltmcr chamber so that it will 1mpinge di-
rectly upon the contents thereof, and means FRANCIS A. J. FITZ GERALD

< to confine the fuel fiame around ‘the melting Signed 1n the presence of—
chamber so that it will heat the contents only - Grace MoGrany,
by conduction. | Lucius E. VARNEY.
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