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UNITED STATES 
. . . ' 1,439,409 

PATENT OFFICE. 
JATVIES A. GASKILL, OF CLEVELAND, OHIO. 

TILLTING FURINACE. 

Application filed January 12, 1920. Serial No. 350,756. 
To all whom, it may concejºn, N 
Be it known that I, JAMES A. GASKILL, 

a citizen of the United States, and resident 
of Cleveland, in the county of Cuyahoga and 
State of {Ohio, have invented certain neW 
and useful Improvements in Tilting Fur 
naces, of which I hereby declare the folloW 
ing to be a ful, clear, and exact description, 
such as will enable other's skilled in the art, 
to which it appertains to malke and use the 
S8€. YM- Y M 

The objects of tilne invention are to pro 
vide a fu'nace for melting steel and other' 
metališ in which burners for oili or gas or 
liquid tar are employed and in which pre 
heated air under pressure supplies the blast 
for the burners aind by means of which con 
roilalbie degree of temperature ranging 
from 300° to 3500° Fahrenheit is readily ob 
tained. 
The invention particularly relates to the 

adaptation of the idea of a preheated air 
biast to a fu'náce mounted upon trunnions 
and capable of being tilted for convenience 
im potring the hot metal. 

In this de vice all the parts, the melting 
chamber, an air preheating and presSull'e 
equalizing chamber to Which heat is trans 
mitted from the imelting chamber, and burn 
ers for fluid oil on“ ta' are included in one 

rð 
unitary structui i'e. . . 

3y this means an eficient furnace is con - 
structed which is compact in shape and oc 
cupies a smalli space for installation, and is 
an improvement im efficiency and practica 
bility over the oil burning furnaces now in 
use with which a pre-heated air blast is not 
employed. N M 

En the present device the air is preheated 
and is delivered under a tuniform amount of 
presstre and a uniform degree of tempera 
ture to all the burners which are evenly 
spaced about tle imelting chamber and cruci 
ble, so that the crucible is enveloped in flame, 
and all parts are subjected to an even tenn 
perature, and to a preheated and perfectly 
dry air bast, which materially prolongs the 
life of the crucible and furnace lining. 
The air blast is supplied from an unob 

structed annular chamber enclosing the melt 
ing chamber and is heated by heat trans 
mitted therefronn, and the air in this cham 
ber is placed under a constant and uniform 
an Quint of pressure throughout by means of 
external blowying mechanism, and the air 

and oil supply pipes pass through the trun 
nions of the furnace so as not to interfere 
With the tilting of the furnace... . X 
The invention also includes the method of Superheating the fuel oil prior to entering 60 

the burners by enclosing the oil supply pipes : 
in the heated air chamber, which has the . 
effect of heating and vaporizing the fuel oil 
pl’actically to the point of a combustible gas 
before it enter's the burners. It also insures 
the unobstructed flow of oil in cold Weather. 

It also includes a burner nozzle, or burner 
mozzles for the fuel oil and a tube or tubular . 
chaimber open at the inner end within which 
the highly rarefied fuel oil and superheated 
air in a highly rarefied or gaseous condition 
are comminged, under pressure, before en 
tering the melting chamber and are there 
fore in a condition to ignite instantaneously 
in the melting chamber. . V 
The burners also discharge tangentially 

of the Wall of the melting chamber so that 
the blast Will not impinge directly upon the 
crucibles, and the air being dry the crucibles 
are not corroded or: cut away as would occur 
as a result of the action of a damp cold blast 
directed upon them. - - - - 
The invention includes a swivelled connec 

tion for the fuel oilis and air supply pipes, 
permitting the tilting of the furnace, valves 
for controlling air and oil supply and a 
worm wheel and worm for operating the fur 
nace, which mechanismi permits the furnace 
to stand at any desired angle without move 
)ment. - 
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The invention is hereinafter further de- . 
scribed, shown in the accompanying draw 
ings and specifically pointed ... out in , the 
claims. N - * . . . *- 

In the accompanying drawings Fig. 1 is 
a side elevation of the device; Fig. 2 is a plan 
thereof; Fig. 3 is a vertical longitudinal sec 
tion thereof; Fig. 3 is a section showing the 
manner of constructing the shell of the outer 
chamber: Fig. 4 is a vertical section of an 
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additional burner entering the chamber at 
the upper.end. 

In these views A is the melting chamber. 
having preferably a marrowed, zone i B, in 
ermediate of its top and bottom. to confine, 05 

the fame, to the walls of the crucible C: D : 
is the fire brick ining and E the bottom 
formed of fire brick: F, F, are hinged bot 
tonn doors which can be opened in case the 
innetting chamber , becomes clogged or re 
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quires a new lining; G is the cover which 
shuts down closely upon the crucible and is 
provided with a charging opening H a poul"- 
ing opening I, and a gas outlet J. - This 
coverfits tightly down over the crucible and! 
protects the metal from the flame in the com 
bustion chamber, and prevents the metal 
from absorbing impurities or gases that may 
be generated in the combustion chamber. By 
so sealing the crucible the amount of oxida 
tion of the metal is less than in other fur 
naces. Clips G., G" secure the cover detach 
ably in place. 

Enclosing the sides of the melting cham 
ber is shown the annular air chamber IK, 
which is formed of cylindrical steel sheets 
L, M, and circular heads N and N" prefer 
ably welded thereto. 

In Fig. 3º, a detail of one of these heads 
is shown with the edges alternately abutting 
and overlapping the sides at Nº, Nº to lock 
the parts in place. . 
O, O, are hollow trunnions upon which the 

furnace is supported and through which the 
Supply pipes for air and oil IP and Q respec 
tively pass. * 

R, R, are standards upon which the trun 
nions are mounted, S is a worm wheel and S’ 
a worm engaging therewith, and operated by 
means of bevel gears T and TV and shaft Tº 
and wheel T3 mounted in a bracket T+. Fach 
trunnion is provided with a longitudinal 
passage U communicating downwardly with 
the air chamber at its inner end and with the 
air inlet pipe Pº at its outer end. This pipe 
communicates with the air supply pipe ” 
and elbow P8 through a swiwelled connection 
P” between the air inlet pipes P and Pº and 
elbow P* and permits the trunnion to revolve 
with the furnace and a similar swivelled 
connection Qº upon the fuel supply pipe is 
employed for the same purpose. P and P* 
are supply valves on the air pipes. 
The air entering the preheated air cham 

ber under pressure is delivered through air 
supply pipes W of less diameter than the air 
inlet pipes P to the elongated commingling 
tubes or chambers X which are open at 
their inner ends and discharge into the melt 
ing chamber tangentially of its walls. 

lBy means of the compression of a large 
volume of ai' in the superheated air charm -- 
ber detained in this manner an unvarying 
constant amount of pressure Will be sup 
plied to the commingling tubes and the tenn 
perature also will be uniformly distributed 
to all the conmingling tubes. 
These tubes together with the fuel oil noz 

zles Y, Y. comprise the burners. 
The fuel oil enters the superheated air 

chamber at Z and passes through the coils, 
Z” spirally yyound through this chamber. 
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These coils i finally emerge through the 
smaller air supply pipes W into the central 
commingling tubes X and communicate di 
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rectly with the nozzle Y for the fuel oil. 
Valves (Q" control the flow of fuel through 
the Supply pipes Q and valves. Zº control the 
flow of the rarefied fuel from the coils ZY to 
the burner nozzle Y. 

In this manner the preheated air stored in 
the compressed air chamber transmits its 
heat to the fuel oll, so that the fuel oil issues 
in a vaporous condition from the nozzles Y 
and is thoroughly commingled with the pre 
heated air in the commingling tubes before 
entering the melting chamber, in Y\rhich it in 
stantly ignites. Also if the oil is heavy a 
constant flow is provided under all atmos pheric temperatures. 
The fialnes also en wrap the crucible but do 

not directly impinge upon it, and the air be 
ing hot and dry and the heat being uni 
formly distributed the crucibles are not sub 
jected to changes in temperature and are not 
corroded or cut into as When a cold moist 
blast is employed. 

It is understood that the furnace can be 
Operated with only one or with several burn 
ers. In Fig. 1 the construction of additional 
burners is shown. TFhese burners are posi 
tioned closely adjacent to the top of the fur 
nace and are inclined both downwardly, and 
tangentially of the wall of the meiting cham 
bei’. Air is supplied to these burner's from 
the preheated air chamber IK through air 
pipes W" which extend fronin the sides there. 
of and the fuel oil pipes Zº trave'sse these 
air pipes. 
The burne's are similar to those previously 

describel in construction and comprise the 
fuel nozzle Yº the commingling tube or (cham 
ber X" and the controlling valve 2:3. This 
addition doubles the degree of heat obtained 
and reduces the time of innelting and increases 
materially the amount of the production. 

Having described the invention, what I 
claim as new and desire to secare by Letters 
Patent is: 

1. in a tilting furnace, in combination, a 
melting chamber, annular chamber for hot 
air encircling the nimelting chamber, trun 
nions upon which said annular air chamber 
and melting chamber are pivotally support 
ed, Supports for said trunnions, biurners in 
said trunnions, discharging tangentially of 
the Walls of said melting chamber, each 
burner comprising an elongated cotamin 
gling tube open at its inner end, and a nozzle 
for fuel oil Spaced from the inner eind of . 
said connmingling tube, a. passage for air un 
der pressure in each trunnion, said passages 
communicating with said annular air chaum 
ber, passages leading from said annular air 
chamber to said commningiling tubes in said 
trunnions, air Supply pipes communicating 
with Said air passages in said trilininions, said 
fuel oil supply pipes entering said Rinnular 
ain' chamber through said trunnions and 
traversing Said annular air chamber, and 
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also traversing said air passages leading to 
said commingling tubes, said fuel oil pipes 
communicating with said nozzles in said com 
mingling tubes. 

2. In a tilting furnace, in combination, a 
melting chamber, annular chamber for hot 
air encircling the melting chamber, trun 
nions upon which said annular air chamber 
and melting, chamber are pivotally Support 
ed, Supports for said trunnions, burners in 
said trunnions, discharging tangentially of 
the Walls of said melting chamber, each 
burner comprising an elongated commin 
gling tube open at its inner end and a nozzle 
for fuel oil spaced from the inner end of 
Said commingling tube, a passage for air un 
der presSuure in each trunnion, said passages 
communicating with said annular air cham 
ber, passages leading from said annular air 
chamber to said commingling tubes in said 
trunnions, air Supply pipes, communicating 
with Said air passages in said trunnions, said 
fuel oil Supply pipes entering said annular 
air i chamber through said i trunnions and 
traversing Said annular air chamber, and 
also traversing said air passages leading 
to Said commingling tubes, Said fuel oil pipes 
communicating With a said nozzles in said 
commingling tubes and sWivelled connections 
for said air and fuel oil supply pipes. 

3. In a tilting furnace, in combination, a 
nelting chamber, an i annular chamber en 

circling the Same, hollow trunnions upon 
which said air chamber and melting cham 
ber are pivotally mounted, said hollow trun 
nions providing air passages leading to said 
annular air chamber, air Supply. pipes com 
Imunicating With Said hollow trunnions, 
elongated commingling tubes enclosed in 
said hollow trunnions and discharging into 
Said Relting chamber, air pipes of less di 
ameter than said air Supply pipes connect 
ing Said annular air chamber and said com 
mingling tubes in Said trunnions, said air 
pipes rotatable with said furnace, a nozzle 
for liquid fuel in each commingling tube, 
Supply pipes for liquid fuel, passing through 
said hollow trunnions and coiled within 
said annular air chamber, said liquid fuel 
supply pipes passing through Said Smaller 
air pipes and communicating With Said noz 
zles for liquid fuel in said commingling 
tubes, i valves for controlling the admission 
of air into said air supply pipes, and valves 
for controlling the supply of liquid fuel to 
said liquid fuel Supply pipes. M 

4. In a furnace, in combination, a melt 
ing chanmber, an annular air chamber en 
circling the same, and heated thereby, a 
multiple number of burnerSpassing through 
both of said chambers at different levels, 
each burner comprising an elongated com 
mingiling tube and a nozzle therein for 
]irgid fuel, air passages i connecting Said 
commingling chambers with Said annular 

fuel communicating with said inozzles, 
air i chamber, and supply pipes for liquid 

M said 

Supply pipes for liquid fuel passing through 
the walls and lining of said heated annulair 
air chamber, and said connecting air pas 
Sages. 

5. In a unitary tilting furnace, a melting 
chamber, trunnions upon Which said melt 
ing chamber is pivotally mounted, a suap-. 
port for a crucible therein, cover sealing 
said crucible and provided with charging 
and pouring openings, and with an outlet, 
for the products of combustion, a crucible 
mounted upon said Support, an annular air 
chamber encircling said melting cha:Ember, 
burners connprising elongated comminggling 
tubes, passing through Said annular air 
chamber and trunnions and Wall of said 
melting chamber and fuel nozzles therein, 
Said burners discharging tangentially of the 
Wall of said melting chamber between said 
Wall and said crucible, external pipes for 
Supplying the air chamber with air, exter 
nali i pipes connecting i said air chamber and 
Said commingling tubes, supply pipes for 
Said fuel nozzles passing through said trun 
nions, and Supply passages for air passing 
through Said trunnions. said supply pipes 
for said fuel nozzles and supply pipes fotº 
air, Said fuel Supply pipes passing through 
Said trunnions and said air supply pipes 
passing through Said trumnions into said ex 
ternal air chamber. N 

6. In a furnace, in combination, a imelting 
chamber, an air chamber for hot air en 
circling the saille, trunnions upon which 
Said chamber is mounted, Supply pipes for 
air entering said air chamber through said 
trunnions, Supply pipes for fuel passing 
through said trunnions, burner's passing 
through said air chamber and through the 
wall of said melting chamber and discharg 
ing tangentially of the wall of said melting 
chamber, each burner including am elon 
gated commingling tube and a nozzle for 
fluid fuel, said nozzles positioned at the 
outer end of Said Commingling tubes, pro 
viding an extended unobstructed commin 
gling passage therein, exterior air pipes con 
necting said annular air chamber with said 
commingling tubes, Said noZZles communi 
cating with Said fuel Supply pipes. 

7. In a furnace, in combination, a neiting 
chamber, an air chamber for hot air en 
circling the saime, trunnions upon which 
said chamber is mounted, supply pipes for 
air entering said air chamber through said 
trunnions, i Supply pipes for fuel passing . 
through Said trunnions, burners passing 
through said air a chanmber and through the 
Wall of Said melting chamler and discharg 
ing tangentially of the wall of said melting 
chamber, each burner including an elongated 
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commingling tube and a nozzle for fluid 
fuel, said nozzles positioned at the outer end 39 
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discharging into said combustion chamber, 
and downwardly directed passages posi 
tioned above said trunnions and leading 
from said enveloping air chamber into said 
commingling chambers or passages, and fuel 
burner nozzles discharging into said com 
mingling chambers or passages, and fuel 
supply pipes leading to said burner nozzles 
through said trunnion passages, and valves 

kW 

for controlling the flow of fuel and air 10 
through said fuel and air pipes. 

In testimony whereof, I hereunto set my 
hand this 7” day of January 1920. 

JAMES A. GASKILL. 
In presence of— 

WML. M. MoNROE, 
S. W. SANGSTER. 


