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This invention relates to electric furnaces 
and is especially concerned with electric 
furnaces of the larger types designed for the 
treatment of relatively large quantities of 

5 material at one time. 
As is well understood by those familiar 

with apparatus of this character, it is usual 
to construct one side of an electric furnace 
with a door or opening through which the 

i? load or charge may be introduced into the 
furnace, and subsequently withdrawn again. While the furnace is in operation this open 
ing is closed as tightly as possible, but it is 
never possible to heat insulate the side of the 

15 furnace containing this opening as thorough 
ly as are the other walls of the furnace. ihe 
result is that there is always a “cold Zone' 
adjacent to the door, and the fact that this 
region of lower temperature is present must 

20 be borne in mind in arranging the charge 
within the furnace. 
A further objection to furnaces con 

structed as above described is that the heat 
pours out of such a furnace the instant the 

25 door is opened, with the result that all the 
walls of the furnace lose a great deal of their 
heat while the unloading and loading opera 
tions are being performed. This heat loss 
must be made up after the new charge has 

30 been placed in the furnace and it has been 
closed again. 
With these considerations in view, it is an 

important object of this invention to devise 
a furnace construction in which the “cold 

35 zone' above described will be eliminated, and 
in which the heat losses from the causes just 
mentioned will be greatly reduced. The in 
vention further aims to improve the con 
struction of electric furnaces with a view to 

40 facilitating the loading and unloading oper 
ations, reducing the floor space occupied, and 
providing for i more convenient handling 
of materials in the neighborhood of the fur 
laCe 

The nature of the invention will be readily 
understood from the following description 
when read in connection with the accom 
panying drawings, and the novel features 
will be particularly pointed out in the ap 

50 pended claims. 
In the drawings, s 
Figure 1 is a vertical, transverse, cross 

45 

sectional view of an electric furnace con 
structed in accordance with this invention, 
some of the parts being indicated diagram matically; and 

Fig. 2 is a vertical, longitudinal, cross sec 
tional view of the furnace shown in Fig. 1. 
The construction shown comprises an elec 

tric furnace having side walls 2 and a top 3, 
these parts being made of any suitable mate 
rial and supported in a structural steel shell 
in the usual manner. It will be understood 
that these parts usually comprise a lining of 
vitreous brick, or other fire resistant mate 
rial, backed by suitable heat insulating mate 
rials. In constructing this portion of the 
furnace the standard practice may be foll 
lowed except that no openings are made other 
than those that may be required for obser 
vation purposes. Metallic resistors, indi 
cated at 4, are secured to the side walls 2 and 
are connected with suitable sources of cur 
rent to supply the necessary degree of heat 
to the furnace. The furnace is supported 
in an elevated position by means R struc 
tural steel members, indicated in general at 
5, which rest on a suitable floor 6. 
The hearth 7 of the furnace is mounted 

on, or forms part of, a bottom 8 yhich, in 
the present instance, is supported on a car, 
the frame or body of which is shown at 9, 
the wheels being indicated at 10. For the 
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purpose of raising the bottom 8 of the fur 
nace and the hearth 7 into their operative 
positions, as shown in the drawings, and 
lowering them out of said positions again 
to facilitate loading and unloading, these 
parts are mounted on the platform 12 of an 
elevator. Preferably the elevator is of the 
hydraulic type, including a plunger cap 13 
and piston 14. The piston works in a cylin 
der 15 to which water or other fluid under 
pressure is supplied, as desired, by the pump 
16, Fig. 1. A pit 17 is formed in the floor 6 
to receive the platform 12. 
In the arrangement shown the wheels of 

the car 9 are supported on rails 18-18 
which, when the platform is in its lowered 
position, cooperate with rails 19 and 20 on 
the floor 6 to form a continuous track. The 
ends of the rails 18-18 at this time rest on 
shoulders formed in the walls of the pit 17, 
as indicated in Fig. 2. In order to hold the 
rails in the desired position on the platform, 
they are connected by two transverse bars 
20- 20 located in slots formed in brackets 
21-21 which are bolted to the platform. 

It will thus be evident that when the plat 
form 12 is lowered into the position shown 
in full lines in Figs. 1 and 2, the car 9 may 
be run off the platform in either direction 
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on to the track supported on the floor 6. 
Another car equipped with a bottom and 
hearth like those indicated at 7 and 8, can 
then be run on to the platform and raised 
into their operative position. 

It is important that the car be accurately 
located on the platform of the elevator and 
for this purpose each car has a plate 24 se 
cured to the bottom thereof, and a hole is 
punched through this plate to receive an 
upright, tapered pin or plug 25 which is se 
cured fast on the platform 12. It will be 
noted that when the platform is in its lower 
nost position, as shown in Fig. 2, this pin 
or plug is below the level of the plate 24. 
As the platform rises, the pointed end of the 
pin will enter the hole in the plate 24, and if the car is only slightly out of its proper posi 
tion, the pin will move the car into its cen 
tered position on the platform due to the 
action of the tapered sides of the pins on the 
walls of the hole in the plate 24. There 
after, the pin will securely hold or lock the 
car in its centered position on the elevator. 
The furnace proper has a bottom plate 27 

which is provided with a depending flange 
28 that surrounds the opening in the fur 
nace. As the furnace bottom 8 is moved 
into its cooperative relationship to the other 
parts of the furnace, this flange 28 is en 
tered in a trough 29 which is secured to and 
surrounds the margin or outer edge of the 
bottom 8. This trough contains sand or 
some other sealing material into which the 
edge of the plate 28 is forced; so that as the 
furnace bottom is moved into its operative 
position, the space between the bottom 8 and 
the side walls 2 is automatically sealed. 
The furnace thus forms an enclosure adapt 
ed to confine an atmosphere or body of gas 
and to substantially prevent interchange of 
this atmosphere. 
The elevator preferably is provided with 

the usual devices for preventing an over 
travel so that the range of upward move 
ment of the elevator will be limited. Two 
bumpers 30-30 are secured rigidly to the 
opposite ends of the car body where they 
E. the sand trough 29 in case one car 
umps into another. . 
Under some conditions the bottom and 

hearth may be mounted directly on the 
elevator platform. Usually, however, it is 
preferable to have these parts supported on 
or form part of a car, as will readily be ap 
preciated by those versed in this art. Where 
this is the case it is often desirable to be 
able to lock a car in its elevated position and 
then to lower the platform so that the track 
will be completed and cars may be moved 
back and forth under the furnace. This ob 
ject is conveniently accomplished in the 
structure shown by providing four stops 32, 
the construction of which is best shown in 
Fig. 1. Each stop consists of a relatively 
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heavy bracket, mounted on a vertical pivot 
which is supported by one of the structural 
frame members 5. Each stop also is pro 
vided with a handle 33 by means of which it 
may be swung into and out of its operative 
position. These stops, when swung dor 
the body of the car, will support the ear in 
its uppermost position with the botton S and 
hearth 7 in their cooperative relationship to 
the other parts of the furnace. The eleva 
tor platform may then c. dropped into its 
lowermost position, where it will facilitate 
the movement of materials in the plant in 
which the furnace is installed, due partly 
to the fact that the track then will be con 
plete, and also because the parts of the ele 
vator will be out of the way. When it is 
desired to unload the furnace again, the ele 
vator platform will be raised into position 
to support the car 9 and its load, the stops 
32 will be swung into their inoperative po 
sitions, and the platform, with its load, may 
then be lowered. 

In those cases in which the car is equipped 
with smooth faced wheels, as distinguished 
from flanged wheels, the rails and tracks 
will be eliminated, and the elevator when 
in its lowermost position will be stopped so 
that its upper surface is flush with the sur 
face of the floor. 

It will now be appreciated that since the 
side walls and top of the furnace are never 
opened but remain fixed and immovable, the 
unloading being effected by simply dropping 
the bottom out of the furnace, any circula 
tion of air within the furnace, even when it 
is open, is practically eliminated. In the 
ordinary furnace the opening of the door 
for the purpose of unloading the furnace, or 
for any other reason, allows a free circula 
tion of air through the furnace, which re 
sults in a very substantial heat loss. In the 
present construction, however, the hot air is 
pocketed in the furnace and while some in 
terchange of air may be produced when the 
bottom of the furnace is lowered, this inter 
change is insignificant, practically the same 
atmosphere being retained in the furnace 
during the treatment of successive charges. 
This construction, therefore, produces a very 
substantial increase in thermal efficiency 
since practically the same atmosphere is re 
tained in the furnace during the treatinent 
of successive charges. The efficiency of the 
furnace is further increased by the fact that 
the “cold zone' created by the presence of 
side doors and the like, as above explained, is 
totally eliminated. The furnace shown is 
especially adapted for the heat treating of 
metal parts or pieces, and the ease and con 
venience with which the furnace may be 
loaded and unloaded, and the facility with: 
which materials may be moved under and 
around the furnace, is therefore a great 
practical advantage. 
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The pocketing of the heated atmosphere 
in the furnace enclosure, as above described, 
is a very important advantage not only from 
the standpoint of improving the thermal ef 
ficiency of the furnace, but also because it 
retains substantially the same atmosphere 
within the furnace for practically an indefi 
nite period. The oxygen in this atmos 
phere becomes burned out in a very short pe 
riod of use, and thereafter the atmosphere or 
gas which comes in contact with the heated 
metal parts is inert, or at least non-oxidiz 
ing, so that scaling of the metal pieces is 
prevented. This advantage of the present 
construction is particularly valuable, also, 
when it is desired to treat the metal parts in a reducing gas or in an atmosphere of 
some special composition, as is a common practice. 
While I have herein shown and described 

the best embodiment of my invention which 
I have so far devised, it will be appreciated 
that the invention is not limited to embodi 
ment in the exact form shown, but that it 
may be embodied in many forms without de 
parting from the spirit or scope thereof. 
Having thus described my invention, what 

I desire to claim as new is: 
1. An apparatus of the character de 

scribed, comprising, in combination, parts 
arranged to form an enclosure adapted to 
confine a body of gas, said enclosure includ 
ing a furnace having walls supported in a 
fixed position and a bottom movable to open 
or close the furnace, electric resistors mount 
ed in said furnace for heating the furnace, 
and an elevator arranged to raise said bottom 
into cooperative relationship to said walls 
and to lower said bottom out of such rela 
tionship. 

2. An apparatus of the character de 
scribed, comprising, in combination, parts 
arranged to form an enclosure adapted to 
confine a body of gas, said enclosure includ 
ing a furnace having walls supported in a 
fixed position and a bottom movable to open 
or close the furnace, electric resistors mount 
ed in said furnace for heating the furnace, 
an elevator arranged to raise said bottom in 
to cooperative relationship to said walls and 
to lower said bottom out of such relation 
ship, and means for holding said bottom in 
its operative position when desired while 
the elevator is lowered. 

3. An apparatus of the character de 
scribed, comprising, in combination, 
arranged to form an enclosure adapted to 
confine a body of gas, said enclosure includ ing a furnace having walls supported in a 
fixed position and a bottom movable to ope 
or close the furnace, electric resistors mount ... ed in said furnace for heating the furnace, 
an elevator having a plunger on which said 
bottom is supported, said elevator being op 
erative to raise said bottom into cooperative 

parts 

relationship to said walls and to lower said 
bottom into position to discharge or receive 
its load, and means for sealing the space be 
tween said bottom and said walls when the 
bottom is in its operative position. S 
4. An apparatus of the character described, 

comprising, in combination, an electric fur 
nace including fixed top and side walls and 
a removable bottom, an elevator for raising 
said bottom into its cooperative relationship 
to said walls and to lower said bottom into 

B 

position to discharge or receive its load, a marginal flange projecting downwardly from 
the lower side of the furnace and surround 
ing the opening therein normally closed by 
said bottom, a trough surrounding said bot 
tom and adapted to receive said flange when 
the bottom is moved into its operative posi 
tion, and sealing means within said trough. 

5. An apparatus of the character de 
scribed, comprising, in combination, an elec 
tric furnace having a top and side walls, a 
removable bottom for said furnace, a car for 
supporting said bottom, an elevator for rais 
ing and lowering said car to carry said bot 
tom into and out of cooperative relationship 

90 

to the other parts of the furnace, said ele 
vator including a platform for supporting 
the car, and cooperating devices on said car 
and platform for centering the car on the 
platform. 

6. An apparatus of the character de 
scribed, comprising, in combination, an elec 
tric furnace having a top and side walls, a 
bottom for said furnace including a hearth, 
a car supporting said bottom and hearth, an 
elevator for raising and lowering said car to 
carry said bottom and hearth into and out 
of cooperative relationship to the other parts 
of the furnace, and cooperating devices on 
said car and elevator for locking said car in 
a definite position on said elevator. 

7. An apparatus of the character de 
scribed, comprising, in combination, an elec 
tric furnace having a top and side walls, a bottom for said furnace including a hearth, 
a car supporting said bottom and hearth, an elevator for raising and lowering said car 
to carry said bottom and hearth into and out of cooperative relationship to the other 
parts of the furnace, and means independent 
of said elevator for holding, said car in an 
elevated position where it will support said 
bottom and hearth in their operative posi 
tions. 

8. An apparatus of the character de 
scribed, comprising, in combination, an elec 
tric furnace including fixed top 
walls and a removable bottom, an elevator 
having a plunger on which said bottom is 
supported, said elevator being operative to 
raise said bottom into cooperative relation 
ship to said walls and to lower said bottom 
into position to discharge or receive its load, 
means for holding said bottom in its opera 

and side 
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tive position when desired while the elevator 
is lowered, and means for sealing the space 
between said bottom and said walls when the 
bottom is in its operative position. 

9. An apparatus of the character de 
scribed, comprising the combination of an 
electric furnace having a top and side walls, 
a bottom for said furnace movable into and 
out of cooperative relationship to said walls, 
a hearth mounted on said bottom, a car Sup 
porting said bottom and hearth, an elevator for raising and lowering said car to carry 
said bottom and hearth into and out of their 
operative positions, means supporting said 
furnace in an elevated position, a floor under 
said furnace, said floor having a pit therein 
to receive the platform of said elevator, rails 
on said platform to support said car, and 
additional rails on said floor cooperating 
with the rails, on said platform to form a 
continuous track when the platform is in 
its lowered position, and cooperating de 
vices on said car and platform for centering 
the car on the platform and locking it in a 
definite position thereon. 

10. An apparatus of the character de 
scribed, comprising the combination of an 
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electric furnace having a top and side walls, 
a bottom for said furnace movable into and 
out of cooperative relationship to said walls, 
a hearth mounted on said bottom, an ele 
vator for raising and lowering said bottom 
and hearth into and out of their operative 
positions, a marginal flange projecting 
downwardly from said furnace and sur 
rounding the opening normally closed by 
said bottom, a marginal trough carried by 
said bottom and arranged to receive said 
flange when the bottom is moved into its 
operative position, and Sealing means with 
in said trough. 

11. An apparatus of the character de 
Scribed comprising, in combination, a heat 
treating furnace, means for supporting said 
furnace in an elevated position, electric re 
sistors in said furnace for heating the fur 
nace, said furnace including a removable 
bottom with a hearth supported thereon, a 
car supporting said bottom, and an elevator 
for raising and lowering said car to carry 
said bottom into and out of cooperative re 
lationship to the other parts of the furnace. 
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