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SPECIFICATION forming part of Letters Patent No. 419,406, dated January 14, 1890,
. Application filed August 18,1888, Serial No, 283,139, (Mo model.)

-To all whom & may concern:

Be it known that I, JamEs H. BULLARD
a citizen of the Unlbed States, residing at
Springfield, in the county.of Hampden and
State of Massachusetts, have invented new
and useful Improvements in Hydrocarbon
Metal Heating and Melting Furnaces,of which
the followmcr is a spemﬁeatlon

This 1nvent10n relates to furnaces forforg-
ing and melting metals, the object being to
provide an 1mproved furnace for the above
purposes which is adapted to use hydrocar-
bon as fuel instead of coal; and the inven-
tion consists in the constr uctlon and arrange-
ment of parts of the furnace, in combination
with a hydrocarbon-burner, all as hereinaf-
ter fully described, and pointed out in the
claim.

In the drawings forming part of this speci-
fication, Figure 1 is a side elevation showing
theside partly broken away; and Fig. 2, a ver-
tical section of a hydlocarbon-burnmo fur-
nace embodying my improvements, the said
sectional view, Fig. 2, being taken about on
line z &, Fig. 1. Fig. 3 is a plan view of the
furnace.

The furnace hetrein described and shown is
adapted to heat pieces of metal for forging
purposes, and with aslight modification there-
of, hereinafter to be descrlbed to be used for
mel’tmOP metals in crucibles for the purpose
of eastlno the same, the necessary fire for the

said uses of the furnaee being supplied by
the combustion of a hydrocalbon preferably
crude petroleum, and so much of the appa-
ratus pertaining to the hydrocarbon-burning
devices as is necessary to the undelstandmo
of this invention is shown in the dlawmos
and below deseribed. _

The advantageous use of the said.hydro-
carbon in a furnace for the above-mentioned
purposes is dependent upon certain peculi-
arities of construction in the furnace, where-
by the injected hydrocarbon is converted
into a highly-inflammable gas immediately
upon its entrance into the Furnace and be-
fore said hydrocarbon shall have commenced
to burn with the usual red smoky flame,

which, under ordinary cireumstances, is pro-

duced by the ignition of the hydrocarbon. - 5o

The above-described conditions of combus-
tion of the hydrocarbon, whereby the latter
is converted into said highly-inflammable gas
before the heat shall act upon metals, is es- .
sential to the production of the requisite in- 55
tense degree of heat required, and to the pro-
duction of forgings, the surface of which shall
be free from ox1dat10n or scale, those advan-
tages being unattainable when the hydrocar-
bon is permitted to burn with said red smoky 6o

flame; and hence the furnace herein described

is constructed and operates, as below de-
scribed,in order to most advantageously util-
ize hydrocalbon as fuel in the above-men-
tioned treatment of metals. 65
The furnace A is constructed, preferably,
of rectangular form, although it may be of
cireular or other shape, should the work for
which it is constructed require it. The ma-
terial from which the furnace is constructed 70
is fire-brick or other highly-refr actory mate-
rial adapted to resist the effects of intense
heat in its interior, and said furnace consists
of a bed or floor o, supported on suitable cast-
iron legs 5, and having suitable side and end 73
walls ¢ and d, respectively, rising vertically

from the borders thereof, and a top e, sup-

ported on said walls, whereby the usual heat-
ing-chamber is formed within the furnace.

Tor certain classes of heavy forgings the 8o
furnace is constructed with a horizontal par-
tition A, extending partially across the fur-
nace- chambm, leaving a fire- passage v be-
tween the end of sald pa1t1t10n and the ad-
joining inner side of the furnace-wall. ‘Open- 85
ings K K are made in one or both opposite
ends of the furnace when the latter is con-
structed with said horizontal partition 7,
through which pieces of metal are passedinto
the furnace, some lying upon the upper side go
of said partition and subject to the heat pass-
ing upward through the passage v, and mov-
ing thence in the direction of the upper open-
ing K, or of a slot 3, formed through the top
e of the furnace. The said pieces of metal, g5
which are first laid on said partition &, become



IO

15

20

30

35

40

45

50

55

6o

w

thus partially heated to the degree required,
and are then placed under said partition in
the lower partof the furnace-chamber, where
they are subject to the most intense heat un-
til they become hot enough to be worked,
and other pieces of metal are placed upon
said partition as fast as said partially-heated
pieces are removed therefrom. In this way
the heat of the furnace is best utilized for
rapidly and continuously heating metal for
forging and similar purposes.

The utilization of the furnace for heating
metal for forging purposes, above described,
appertains more particularly to the heating
of large pieces of metal; but when the fur-
nace is employed for heating small forgings
the intermediate partition 7 and the upper
opening or openings K are dispensed with,
and the fop e of the furnace is less elevated
above the bed o, and the pieces of metal to
be heated are placed directly on said bed,
and, if desired, other pieces may be, for be-
ing partially heated, placed over the slot 3
on the top of the furnace, and when the fur-
nace is so arranged it may be conveniently
used for melting metals in erucibles by plac-
ing the latter on the bed o and temporarily
closing the openings K. :

The bed o of the furnace is made of consid-
erable thickness, as shown, and has built or
formed therein one or several fire-conduits
10, extending from the plane of the said floor
downward and termimnating in an opening z
at the outside of the furnace, the number of
said fire-conduits formed in the furnace-bed
being determined by the number of hydro-
carbon-burners which are to be used with the
furnace., The said bed o is constructed from
said refractory or heat-resisting' material, and
the inner walls of said fire-conduits consistof
like material, and the form of said conduits
is that shown in Fig. 2, being smallest at said
opening z in the outer side of the furnace,
and gradually enlarging up to the plane of
the furnace-bed o. »

The preferred description of hydrocarbon-
burners to be used with said furnace are those
shown and described in Letters Patent of the
United States issued to me July 23, 1889, No.
407,639. The hydrocarbon-burners 9 above
referred to and described in said application
are fixed in a metallic tank 6, partially filled
with hydroearbon, and having an oil-supply
pipe 7 and an air-supply pipe 8, communicat-
ing with the interior of said tank, the latter

being hung or supported at one side of the

furnace upon suitable brackets 12, secured to
some part of the latter. The said oil-supply
pipe 7 communicates with any suitable oil-
reservoir from which oil is caused to pass
through said pipe into the tank 6, and said
air-pipe 8 is connected with any suitable air-
compressing device, whereby a certain air-
pressure is imparted to that portion of the
interior of the tank 6 above the level of the
oil therein, as shown in Fig. 2. The said
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burner 9 communicates by a vertical tube,as
shown, with said hydrocarbon in tank 6, and
said vertical tube communicates with a hori-
zontal tube within the burner, through which
the hydrocarbon is conveyed to the interior
of the burner-nozzle, and thence is injected
into the fire-conduit 10. Thesaid burner has
a passage therein communicating with said
air-space in the tank 6, and by means of the
said air-pressure which is exerted insaid tank
the hydrocarbon and the air are caused to be
ejected from the nozzle of said burner with
such force as to atomize the hydrocarbon as
it is Dblown into said fire-conduit, and, by
reason of the incandescent heat which is con-
stantly maintained within and upon the walls
of said conduit the said atomized hydro-
carbon immediately upon entering said con-
duit becomes converted into said inflam-
mable gas, which is smokeless and produces
a flame nearly colorless within the furnace.
The said hydrocarbon-burners are shown so
located in the drawings that the extremity of
the nozzles thereof slightly enters the open-
ing 2 at the lower end of the fire-conduit 10;
but by preference the said nozzles are, in
practice, so arranged that they terminate a
little outside of the side of the furnace, and
said burners are set in such relation to the
ascending side of said fire-conduit that they
inject the said hydrocarbon in atomized con-
dition against said ascending wall and not
directly into the heating-chamber of the fur-
nace; and hence the rapid and immediate
conversion of said hydrocarbon into said
highly inflammable furnace-heating gas. No
other blast is required to operate the within-
described furnace than that supplied by the
above-mentioned air, which is kept under a
regulated pressure in said tank 6, and escapes
from thence, as described, in conjunction with
the hydrocarbon through the burner.

Upon starting the fire in the furnace after
the latter has become cold, as is done in com-
mencing the work of the day, the atomized
hydrocarbon which escapes from the burner,
is lighted within the surface, and for a few
moments burns with the usual red flame pro-
duced by crude petroleum; but almost imme-
diately the inner surface of the fire-conduit
10 reaches a red heat, and then the hydro-
carbon is converted into said gas, and so con-
tinues steadily and without variation through
all the hours of the working-day, and, by rea-
son of the said regulated air-pressure under
which the air and the hydrocarbon are in-
jected into said fire-conduit, (it being under-
stood that the supply of hydrocarbon is uni-
form,) a substantially unvarying degree of
heat can be maintained in said furnace dar-
ing the time that it may be in use.

What I claim as my invention is— ‘

A furnace for heating metal for forging
and analogous purposes having a heating-
chamber therein dnd aslot at the top thereof
and fire-conduits leading into the lower por-
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tion of said furnace, a horizontal partition in- introducing hydrocarbon and air through
termediately of said chamberhaving the open- | said fire-conduits into the furnsce, substan- -
ing therethrough, whereby the sub-chambers | tially as and for the purposes set forth.

communicate the one with the other, and side - JAMES H. BULLARD.
5 or end openings K through the furnace-wall | Witnesses:
leading to the upper and lower chambers, com- - G. M. CHAMBERILAIN,

bined with one or more injector-burners for H. A. CHAPIN.




