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21 Claims. 

This invention relates to cupel furnaces and 
to a ventilating hood therefor. More specifically, 
the invention provides a cupel furnace in which 
the bottom, side walls and roof form a single 
unit. 
The combustion gases and fumes are removed 

through the front working door of the furnace 
by an improved hood which is adapted to main 
tain a curtain of air, moving at high velocity, in 
the path of the discharged gases. The gases are 
caused to enter this curtain of air and are drawn 
thereby into the hood whereby they are pre 
vented from contaminating the atmosphere and 
are removed in a comparatively concentrated 
condition. The hood is supported independently 
of the furnace so that the tilting of the furnace 
for discharge purposes is not interfered with and 
it is especially adapted to provide proper venti 
lation for the furnace without requiring move 
ment of a large volume of air. 
The invention also consists of certain new and 

original features of construction and combina 
tions of parts hereinafter set forth and claimed. 
Although the novel features which are believed 

to be characteristic of this invention will be par 
ticularly pointed out in the claims appended 
hereto, the invention itself, as to its objects and 
advantages, and the manner in which it may be 
carried out, may be better understood by refer 
ring to certain preferred embodiments thereof 
which are shown in the accompanying drawings 
for purposes of illustration only. 
In the drawings: 
Fig. 1 is a vertical, longitudinal section through 

a furnace and ventilating hood constructed in 
accordance with the present invention; w 

Fig. 2 is a horizontal Section taken on the line 
2-2 of Fig. 1; 

Fig. 3 is a front elevation of the furnace; 
Fig. 4 is a transverse section of the furnace 

taken on the line 4-4 of Fig. 1; 
Fig. 5 is a horizontal section through the hood 

taken on the line 5-5 of Fig. 1; and 
Figs. 6. 7, 8 and 9 are sections taken on the 

lines 6-6, 7-7, 8-8 and 9-9 respectively of 
Fig. 5, showing the construction of the baffles. 

Like reference characters denote like parts in 
the several figures. 

Referring more particularly to the drawings, 
the invention is shown as applicd to a cupel fur 
nace comprising a pan 0, having a bottom 
and sides f2. Upper side plates 3 are secured 
to said sides 2 in any Suitable manner as by 
bolts 4. The tension rods 5 (Fig. 4) may be 
extended between the side plates 3 for strength 

(C. 266-33) 
ening purposes and to oppose the outward thrust 
of the arch, as will be described. 
The bottom fi may be lined with a tamped 

lining is of, for example, limestone, cement and 
fire-clay, upon which a lining 7 of refractory 
brick may be supported. A tamped lining 18 
similar to the lining 6 may be positioned around 
the furnace adjacent the sides 2 and may rest 
upon the refractory lining 7. Upon this lining 
8 side walls 9 of refractory brick may be sup 

ported, Said side walls 9 being positioned adja 
cent the side plates 3 and being adapted to 
Support the weight of the arch, as will be de 
Scribed. 
The roof of the furnace comprises an arch 20 

which may be built up of refractory material 
and extends between the side walls 9. The 
thrust of the arch is transmitted to the side 
walls 9 and thence to the side plates 3 which 
are held by tension rods 5 against outward 
movement. The arch 20, as illustrated in Fig. 1, 
is comparatively low at the front of the furnace 
and slopes upwardly toward the rear thereof to 
provide clearance for openings 2 through which 
a heating appliance, such as a gas burner 22 of 
any well known form, may be inserted. An open 
ing 23 is formed in the side walls 9 in a posi 
tion to receive an air blast nozzle 24. The 
air blast nozzle 24 may also be of standard con 
struction and may be controlled by an operating 
lever 25. It may be connected to a vertical pipe 
26 by means of an intermediate pipe 27 which 
is connected to the vertical pipe and to the nozzle 
by swivel joints which permit the nozzle to be 
adjusted or removed from the opening 23 when 
desired. The burners 22 may be supported by 
brackets 28 which may be secured to the side 
plates 3 in any convenient manner. 
At the front, the furnace is provided with a 

working door 30 which may, if desired, be water 
cooled, for example, by means of pipe 3 which 
may be embedded therein. A sloping hearth 32 
may extend from the refractory lining 7 to the 
Working door 30. A U-shaped shield 33 may be 
asSociated with the door to direct the gases dis 
charged therefrom into the hood, to be described. 

For supporting the above described furnace, 
there is provided a frame 35 having side mem 
bers 36 (Figs. 3 and 4) which may comprise, for 
example, I-beams, engaging longitudinal bosses 
37 formed on the bottom f of the pan O. Suit 
able cross members 38, 39 and 40 may be secured 
between the I-beams 36 to form a cradle with 
in which the pan is seated. The members 38 
and 40, for example, may extend upwardly a 
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sufficient distance to engage transverse bosses 
and 42, respectively, formed on the bottom of 
the pan. 

For supporting the frame 35, there is provided 
a carriage 45 which may comprise pairs of longi 
tudinal members, such as channel irons 46, Spaced 
to receive wheels 4T therebetween. Said channel 
irons may have straps 48 secured to the lower 
side thereof within which axles 49 are supported. 
Wheels 4T may be rotatably mounted on the axles 
A9 and are adapted to rotate between the chan 
nel irons 46. The channel irons 46 are prefer 
ably positioned on opposite sides of each of the 
I-beams 36 and are provided with straps 50 reg 
istering with depending straps 5 carried by said 
I-beams to provide bearings for a rod 52 by 
which the frame S is pivotally supported upon 
the carriage. 

Suitable adjusting means, such as a lever 63, 
may be secured to the frame 35 in any con 
vendent manner, for example, by engaging CrOSS 
members 39 and 40 and may project rearwardly 
to engage an adjusting screw 54 which is rotat 
ably mounted upon the carriage 45. The ad 
justing screw 54 may be provided with a hand 
wheel SS to facilitate the operation thereof. It 
may also be provided with a collar 56 which is 
threaded thereon and is adapted to engage the 
lever SS for holding the same in adjusted position. 

It is to be noted that the frame 35 is adapted 
to be tilted about the rod 52 by suitable Opera 
tion of the hand wheel 55 whereby the entire 
furnace is tilted forwardly, for example, for pur 
poses of discharge. 
For removing the gases from the working door 
of the furnace, a hood 60 is provided which 

is carried by a telescoping pipe 6 Communicat 
ing with a duct 62 which is provided with suit 
able means for forcing the air currents there 
through, such as a fan, not shown. A counter 
weight 63, carried upon a cable 64, may pass over 
a sheave 65 secured to one section of the tele 
scoping pipe and may be anchored as at 66 to 
the other section thereof to facilitate vertical 
movement of the hood, for example, when it is 
desired to raise the hood into inoperative posi 
tion. 
The hood 6 may be provided with front and 

back openings 7 and 7 which register with the 
Working door 30 of the furnace and provide ac 
cess thereto. The hood is also provided with a 
series of baffles, such as side baffles 72 and a 
front bafe 3, which slope upwardly and inward 
ly for the purpose to be described. The side 
ba?es 72 may be supported by brackets 74 from 
the sides of the hood B), preferably in spaced re 
lationship therewith and may have flanges 75 
formed at the edges thereof. The front bafle 3 
may be supported by the side baffles 2 and may 
extend downwardly to the top of the front open 
ing 7 of the hood. A rear baffle 80 may be sup 
ported from the rear wall of the hood 60, as, for 
example, by welding, and may comprise side 
members which are joined at their rear edges 
in V-shaped formation, as illustrated in Fig. 9, 
and slope upwardly and outwardly, their top 
Ydges being spaced from the top edges of the 
side bafles T2 to provide elongated openings 2 
therebetween. The rear baffle 80 also may in 
clude a front member which is joined to the 
side members 8 and slopes upwardly and for 
Wardly with its top edge adjacent and spaced 
from the front bafle to provide a transverse, 
elongated opening 84. 
The above described baffles form, in effect, ta 
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pered air passages terminating upwardly in elon 
gated openings 82 and 84, the former extending 
forwardly on opposite sides of the door D and 
the latter extending transversely across the front 
of the door 30. These openings are arranged in 
substantially U-shaped formation and have 
been shown for convenience as constructed in the 
form of a three-sided rectangle. 

It is to be noted that the air in passing into 
the hood 60 is caused to pass through elongated 
Openings 82 and 4 or between the baffles and 
walls of the hood. Inasmuch as these openings 
are of considerably less area than the hood, the 
air currents are caused to pass therethrough at 
a comparatively high velocity which is reduced 
as soon as the air is permitted to expand into 
the comparatively large area of the hood. 
The high velocity air currents passing through 

the Openings 2 and 84 form a curtain of air 
which entirely surrounds the front and sides of 
the door 30 in the path of the gases which may 
be discharged therefrom. The gases from the 
door 30 are accordingly caused to pass into this 
air curtain which is moving upwardly at high 
velocity and are drawn thereby into the hood 
and thence pass through the duct 62 to any suit 
able recovery or discharge apparatus. 

In the above described furnace it is to be 
noted that a tight seal is readily maintained be 
tween the arch and the side walls inasmuch as 
the arch is supported by the side walls and is 
adapted to move therewith. This tight seal 
prevents infltration of air which would tend to 
cool the charge or to interfere with the opera 
tion of the furnace. All of the fumes and com 
bustion gases are removed from the front work 
ing door by means of the hood which is sup 
ported independently of the furnace so that it 
does not interfere with the normal Operation 
thereof. 
The ba?es above described provide a particu 

larly efficient means for ventilating the furnace 
inasmuch as all of the exhaust gases from the 
furnace are caused to pass through a rising cur 
tain of air by means of which they are drawn 
into the hood before they have an opportunity to 
contaminate the atmosphere. Furthermore, the 
above construction permits efficient ventilation 
without requiring the movement of large volumes 
of air and maintains the fumes in a sufficiently 
concentrated condition to facilitate recovery of 
the metal values therefrom. It is obvious that 
the arrangement of baffles may be varied and 
that the shape of the openings through which 
the air curtain passes may also be varied within 
the limits of the invention. Also, various 
changes may be made in the construction of 
the arch and in the arrangement of the fur 
nace lining. The invention is accordingly not 
restricted to the particular embodiment above 
described, but is to be limited only in accordance 
with the scope of the following claims when in 
terpreted in view of the prior art. 
What is claimed is: 
1. A cupel furnace comprising a pan having a 

refractory lining forming a bottom and side 
walls, a roof of refractory material engaging 
the side walls below the tops of the latter and 
means associated with said pan adapted to sup 
port said roof as a unitary structure therewith. 

2. A cupel furnace comprising a pan having 
a refractory lining forming a bottom and side 
walls, a roof of refractory material sprung be 
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2,065,691. 
therewith, said roof being supported by said pan 
so as to move therewith and being sealed to said 
side walls to prevent passage of gases therebe 
tween. 

3. A cupel furnace comprising a pan having 
a refractory lining forming a bottom and side 
walls, a roof of refractory material engaging the 
interior vertical sides of said side walls and 
means associated with said pan adapted to Sup 
port said roof as a unitary structure therewith 
and means supporting said pan for tilting move 
ment. 

4. In combination, a furnace having a working 
door through which flue gases are vented and a 
hood in front of and above said door, said hood 
having a substantially U-shaped opening ex 
tending outwardly on opposite sides of and in 
front of said door and forming a passage 
through which air is drawn at high velocity to 
form an air curtain surrounding said door and 
adapted to draw the flue gases into said hood. 

5. In combination, a furnace having a working 
door through which fue gases are vented and 
a hood in front of and above said door, said 
hood having means comprising constricted elon 
gated openings extending outwardly on Oppos 
site sides of Said door and a transverse Opening 
in front of said door to form a curtain of air 
surrounding the door whereby gases discharged 
from said door are caused to enter said curtain 
and are drawn thereby into said hood. 

6. In combination, a furnace having a Working 
door through which flue gases are vented and 
a hood in front of and above said door, said hood 
having means comprising constricted elongated 
openings to form a curtain of air extending in 
front of and at the sides of said door whereby 
gases discharged from said door are caused to 
enter said curtain and are drawn thereby into 
said hood. 

7. The method of ventilating a furnace which 
comprises forming a U-shaped curtain of air in 
the path of the discharged gases and causing 
the gases to enter said curtain and to be drawn 
along therewith whereby they are prevented 
from escaping into the atmosphere. 

8. In combination, a furnace having a work 
ing door through which flue gases are vented 
and a hood in front of and above said door, 
said hood having upwardly inclined front and 
side baffles and upwardly inclined rear baffles 
spaced therefrom to form tapered air passages 
terminating in elongated openings which ex 
tend forwardly on opposite sides of Said door 
and transversely in front of Said door and means 
to cause air to pass through said Openings at 
high velocity so as to form an air curtain sur 
rounding said door in the path of the flue gases 
discharged therefrom. 

9. A cupel furnace comprising a pan having a 
side plate associated therewith and a lining of 
refractory material forming a bottom and side 
walls and a roof of refractory material mounted 
between said side Walls to form a unitary struc 
ture, a working door located at the front of said 
furnace and a hood asSociated with Said fur 
nace adjacent said working door and adapted 
to remove flue gases therefrom, said hood hav 
ing means comprising constricted elongated 
openings adapted to form a curtain of air at the 
front and sides of said door in the path of the 
gases discharged therefrom, said curtain of air 
being adapted to draw said gases into said hood. 

10. A cupel furnace comprising a pan having 

w 

a side plate associated therewith and a lining 
of refractory material forming a bottom and 
side walls and a roof of refractory material 
mounted between said side walls to form a 
unitary structure, a WOrking door located at the 
front of said furnace and a hood associated with 
said furnace adjacent said working door and 
adapted to remove flue gases therefrom, up 
wardly inclined front and side baffles and up 
wardly inclined rear baflies spaced therefrom 
to form tapered air passages terminating in 
elongated openings which extend forwardly on 
opposite sides of said door and transversely in 
front of Said door and means to cause air to 
pass through said openings at high velocity so 
as to form an air curtain surrounding said door 
in the path of the flue gases discharged there 
from. 

11. A Cupel furnace comprising a pan having 
a side plate associated therewith, a lining of re 
fractory material forming a bottom and side 
walls, a roof of refractory material mounted be 
tween said side walls to form a unitary structure 
therewith, a working door located at the front 
of the furnace and a hood supported independ 
ently of said furnace, the hood being formed with 
a U-shaped passage through which air is drawn 
at high velocity whereby gases which pass through 
the working door are drawn into said hood. 

12. Metallurgical furnace comprising the com 
bination with a furnace body having a bottom 
portion and sides upstanding therefrom, of an 
arch spanning the furnace and Supported be 
tween the sides so that the arch exerts an out 
ward thrust on the sides, and reinforcing means 
for the sides preventing substantial yielding 
thereof under the said outward thrust. 

13. Metallurgical apparatus comprising the 
combination with a furnace body having a bot 
tom portion and sides upstanding therefrom, of 
an arch spanning the furnace and clamped in 
position between the walls, the said arch forming 
a substantially gas-tight seal with the said walls. 

14. Metallurgical apparatus comprising the 
combination with a furnace body having a bot 
tom portion and sides upstanding therefrom, of 
an arch extending between the sides and exert 
ing an outward thrust thereon, and instrumen 
talities for preventing substantial yielding of the 
sides under the said outward thrust and enabling 
the said sides to rigidly clamp the arch between 
them for securing the arch firmly in position be 
tween the sides and producing a substantially 
gas-tight seal with the said walls. 

15. Metallurgical apparatus comprising the 
combination with a furnace body having a bot 
tom portion and sides upstanding therefrom, of 
an arch extending between the sides and fric 
tionally clamped in position by the said sides. 

16. Metallurgical apparatus comprising a com 
bination with a furnace body having a bottom 
portion and sides upstanding therefrom of an 
arch frictionally secured between the sides, the 
said arch being comparatively low at the front 
of the furnace and sloping upwardly towards the 
rear thereof, and heating means for the furnace 
at the rear thereof positioned between the arch 
and furnace bottom. 

17. Metallurgical apparatus comprising the 
combination with a furnace, of a supporting 
frame for the furnace forming a cradle in which 
the furnace is seated, a carriage for the support 
ing frame, means for pivotally Supporting the 
frame upon the carriage, and mechanism for piv 
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to the carriage, the said mechanism including a 
lever secured to the frame, an adjusting screw 
for operating the lever for effecting adjustment 
thereof relative to the carriage, and means en 
abling the application of power to the adjusting 
screw for effecting a turning movement thereof. 

18, Metallurgical apparatus comprising the 
combination with a furnace having a working 
door through which flue gases are vented, of a 
hood associated with the furnace. adjacent to the 
working door, and adapted to remove flue gases 
therefrom, the said hood being provided with 
openings registering with the working door of the 
furnace, and bafles in the hood positioned at the 
front, sides and rear of the hood, the said bafles 
defining tapered air passages terminating in elon 
gated openings for drawing air into the hood at 
relatively high velocities. 

19. Metallurgical apparatus comprising the 
combination with a furnace having a working 
door through which flue gases are vented, of a 
hood associated with the furnace and adapted to 
remove flue gases therefrom, the said hood being 

2,065,691 
provided with Openings registering with the work 
ing door of the furnace, and means in the hood 
defining tapered air passages terminating in elon 
gated openings for drawing air into the hood at 
relatively high velocities. 

20. Metallurgical apparatus comprising the 
combination with a furnace having a working 
door through which flue gases are vented, of an 
adjustable hood associated with the furnace and 
adapted to remove flue gases therefrom, a tele 
scoping pipe communicating with the hood, and 
means associated with the pipe for facilitating 
adjustment of the hood. 

21. Metallurgical apparatus comprising the 
combination with a furnace having a working 
door through which flue gases are vented, of an 
adjustable hood associated with the furnace and 
telescoping pipe communicating with the hood, 
and a counterweight arranged within the said 
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telescoping pipe for facilitating vertical move- 20 
ment of the hood. 
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