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UNITED STATES PATENT OFFICE. 
EDWARD H. SCHWARTZ, OF CHICAGO, ILLINOIS, ASSIGNOR. To KROESCHELL BROTHERS 

COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS. 
CRUCIBLE-FURNACE. 

No. 892,012. Specification of Letters Patent. Patented June 30, 1908. 
Application filed January 16, 1908. Serial No. 411,038, 

To all whom it may concern: 
Beit known that I, EDWARD H. ScHWARTZ, 

a citizen of the United States of America, 
and resident of Chicago, Cook county, Illi 

5 nois, have invented a certain new and useful 
Improvement in Crucible-Furnaces, of which 
the following is a specification. 
My invention relates to improvements in 

crucible furnaces, and has for its object the 
10 production of a furnace in St. the flame 

is given a gyratory action, thereby increasing 
the draft and the effectiveness of the furnace. 
A further object is the production of a fur 

nace in which the danger of clogging by the 
15 overflowing of slag or material is reduced to a 

haun. - 

A further object is the production of a fur 
nace the parts of which can be readily asseh 
bled and disassembled, and one that is least 

20 liable to get out of order. 
These and such other objects as may here 

inafter appear are attained by my device, 
embodiments of which are illustrated in the 
accompanying drawings, in which - 

25 Figure represents a side elevation of my 
furnace. Fig. 2 is an enlarged sectional 
view of the burner. Fig. 3 is a vertical sec 
tional view through the center of Fig. 1. Fig. 
4 is a sectional view on line 4-4 of Fig. 3, 

30 looking in the direction indicated by arrows. 
Tike numerals of reference indicate like 

parts in the several figures of the drawings. 
Referring to the drawings 5 represents 

the outer cylindrical shell or casing of the fur 
35 nace. A supporting bottom partition 6 di 

vides the furnace and forms a foundation for 
the bottom of the Qombustion chamber and 
the top for the air chamber 7 located below 
the combustion chamber. A circular base 

40 offire-brick 8 having a raised central portion 
9 is first placed within the casing, sufficient 
space being prefarably left between it and the 
inner periphery of the shell to permit the in 
sertion of a lining 10 of asbestos or like mate 

45 rial. The base 8 is provided with a plurality 
of openings 11-11 extending through the 
thinner portion thereof, a single opening 12 
extending through the center of the base. 
These Fig. register with corresponding 

50 openings in the bottom 6, providing three 
assages from the air chamber 7 to the con 
ustion chamber 13 of the furnace. The 

cylindrical shell or lining 14 of fire-brick is 
then put in place, which may be formed in 

5 one piece or laid in sections, as desired. fhe 

inner periphery or shell of the lining is pro 
vided with a groove or channel 15 extending 
spirally the entire length of the combustion 
chamber. A circular rim 16 is secured to the 
top of the casing, and to this is secured a 
cover 17 comprising a metallic outer portion 
18 and a fire-brick lining 19. A portion of 
the cover extends upwardly, forming a stack 
20 with the central opening 21 Apacking 
22 of asbestos or similar material is inserted 
between the outer portion 17 and the fire 
brick 19 corresponding to the asbestos lining 
of the main body of the furnace. 

Referring now to Figs. 1 and 4, a portion 
of the casing is cut away and a horizontal 

60 

65 

70 
tubular portion 23 bolted thereto, as shown 
at 24, having a cylindrical fire-brick 25 in 
side provided with a passage 26 registering 
with the passage 27 from the combustion 
chamber. It will be noted that this tube is 
so placed that the outer line of the passages 
26, 27 is tangential to the outer periphery of 
the combustion chamber. An air tube 2S is 
provided with an elbow 29 extending into 
and closing the passage 26. A gas supply 
tube 30 has a portion 31 extending into the 
air ER 28 terminating in a conical orifice 32. 
A valve-stem 33 is provided with a conical 
end 34 adapted to register with the orifice 
32. A bevel gear 35 is seated on the end 
of the valve-seat outside of the pipe, and 
meshes with an extending bevel gear 36 
attached to the bottom of a handle or rod 37 
which terminates in a handle 38 near the 
upper line of the furnace. A supporting 
frame 39 secured to a prolongation 40 of the 
valve-stem serves to hold the rod 3S in place. 
A supplemental air pipe 41 extends down 
wardly from the elbow 29 and is turned in 
wardly at 42, whereby air from said air pipe 
may be forced directly into the chamber 7 
through the opening 43 in the air chamber. 

The furnace is placed in position with the 
top practically on a level with the floor, 
Brass scraps or other material to be melted 100 
are placed within a crucible 44, the bottom resting on the top of the upwardly project 
ing base 9. The air and oil or gas is ad 
mitted through the tubes and ignited, form 
ing a flame within the curioustion chamber. 105 
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When oil is used as the fuel, the valve 
stem 33 is screwed backward sufficiently to 
allow the desired amount of oil to be forced 
through the orifice 32 around the Outer 
periphery of the conical end 34. This oil is 110 



preferably forced through the opening under 

10 

combustion cham 

2. G 

25 

30 
forming to the position of the s 

35 
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considerable pressure, in the form of a thin 
sheet in the position as shown in dotted ines 
at 45. The air through the pipe or tube 28 
passes around the end of the oil tube and 
imeets the thin sheet of oil as shown in dotted 
lines at 46. The oil is, therefore, quickly 
Vaporized, and the resulting mixture is 
ignited within the combustion chamber. It 
will be noted that the edge of the passage 27 
is tangential to the inner periphery of the 
wall of the combustion chamber, conse 
quently, as the ignited mixture enters the iber and strikes theo po 
site wall at 47, and is naturally forced about 
the chamber, the spiral groove 15 aiding in 
the passage of the ignited gases about th 
combustion chamber, causing a gyratory ano 
tion. It is evident, if the burning vapor is 
admitted without material pressure, that the 
burning gas would tend to rise in the com 
bustion chamber on the side nearest, the 
vaporizer. . 

At the same time that airis forced into con 
tact with the oil or fluid to be ignited, air 
through the supplemental tube 41, 42 is 
blown into the air chamber 5. The ignitar 
gases being thrown forcibly across the bot 
toln of the combustion cinainaber, and nati 
rally tendig to rise in gyratory clients con al groove, 
an upward dra, is created tending to draw 
the air from the air chaniber 7 in into the coin 
bustion chamber, and thereby aid in the 
complete combustion of the ignited ma 
terial. It will thus be seen that shortly after 
the furnace is lighted, the entire chanabel' 
outside of the crucible is a mass of upwardly 
gyrating flames. The top of the furnace 
revents the escape of the greater part of the urning gas, although a snail portion ordi 

narily comes out of the stack 21. It will 
thus be seen that have produced a furnace 
especially adapted to reduce bars or other 
desired material in a crucible that can be en 
tirely surrounded by the products of com 
bustion. The opening 12 from the air chain 
ber 7 to the combustion chamber is covered 
by the bottom of the crucile 44. The bot 
tom of the crucible, as well as the top of the 
upwardly projecting portion 9 are not so 
smooth as to render the union there between 
perfect. Consequently sufficient air passes 
upwardly through this passage and between 
the bottom of the crucible and the top of the Support to prevent the crucible from sticking 
to the top of the support, and also prevents 
the formation of slag therebetween. Of course, during the melting of the contents of 
the crucible the slag will often be forced over 
the edge and down through the bottom of 
the combustion chamber. So, also, some 
portions of the lining itself may be fused 
under the intense heat and be carried to the 
bottom. This will, of course owing to the 

892,042 
intense heat, be in a fluid state, and will readily run downthrough the passages 10-11 
through the bottom 3nd into the air cham 
ber 7, from which it can be remaved from 
time to time. The cover of the furnace and all parts thereof are readily removable, so 
any portion of the 
renewed. , 

claim: . 1. A furnace comprising an outer casing, 
an inner lining of refractory material, a crui 
cible support, and means for imparting a 
gyratory motion to the flame and products 
(of combustion, and an air chamber in open 

farnace can be quickly 

her of said furnace. . 
2. A furlace comprisingian outer casing, 

of refractory material, a crucible support, 
i leans for inpating a gyratory motion . 
the lane and products of combustir., and 
a.a. air chainaber in open communition with 
the combust..." claimber of slid furnace. 

3. A f. 
a;) in at 

refractory lateriai, said base having an 
opening 3xtending til...rethrough, a crucible 

3 
... g of refractory material, a base 

cal 3:3 g all outer casing, 

70 

that in the event that it becomes necessary, 

75 

o - 80 

communication with the combustion cham 

an inner litting of refractory material, a base 

909 

Support, means for Linparting a gyratory . : 
95 - pilotier) to the flame and products of com 

bustion, and an air chainbei in open coin 
inaulication, with the combustiuin chamber 
of said furnace. . 4. A furnace comprising a spirally grooved 
combustion chamber, an air chamber in 100 
continuinication there with, a passage ex 

s tending tangentially from said combustion. 
chamber, 
with Said passage. . . . . 5. A furnace comprising a spirally girooved 
combustion chamber, an air chataber in 
communication there with, a passage 
ing tailgentially from said coirbus in chain 
ber, a yapolizei", communicating ith said 

ing the air supply of said vaporizer with the 
air chamber. . . . 

6. In a furnace, a combustion chamber, ai. 
outer casing, an inner lining of refractory 
material having a spiral channel in its inner 
periphery, an air chamber below said com 
bustion chamber and in communication with 
said combustion chamber, a vaporizer com an air supply, an oil supply, and 
means for regulating said supply. 

7. In a furnace, a combustion chamber, an outer casing, an inner ining of refractory 
material having a spiral channel in its inner 
periphery, an air chamber below said com 
bustion chamber and in communication 
with said combustion chainier, a vaporizer 
comprising an air supply, an oil supply and 
means for regulating said supply, and a tube 
leading from said air supply to said air cham 
ber. - 

passage, and a supplemental tube coinect 

and a vaporizer communicating 
105 

xtend 

3.36. 
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S.A furnace comprising a casing, a.com- the air supply of said vaporizer with said 15 
bustion chamber, means for imparting a air chamber. 
gyratory motion to the flame and products | 10. A furnace comprising a spirally 
of combustion, an apertured base, an air grooved combustion chamber, an air cham 
chamber below said combustion chamber in ber in communication therewith, and a fuel 
communication therewith and with the at- feeding passage opening tangentially into 20 
mosphere, and vaporizing means communi- said combustion chamber. 
cating with said combustion chamber. Signed by me at Chicago, Illinois, this 7th 

Rib ES Spring a. SE grooved day of January, 1908. 10 combustion chamber, an air chamber in com- rtyr 
munication therewith a passage extending EDWARD H. SCHWARTZ. 
tangentially from said combustion chamber, Witnesses: 
a vaporizer communicating with said pas- F. H. DRURY, 
sage, and a communicating pipe connecting ALBERT JOHN SAUSER. 


