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UNITED STATES 

1942,981 

PATENT OFFICE 
1942,981 

ELECTRC FURNACE ' 

Rudolf Schmitz, Herne, Germany 
Application December 14, 1929, Serial No. 414,093, 

and in Germany December 16, 1928 
Claims. 

The present invention is a universal electric 
resistance furnace which is characterized by the 
fact that it comprises two Superposed heating 
chambers, which can be utilized Separately or 

5 combined for a series of different processes, Such 
for example: melting out the wax, preliminary 
heating, Smelting, casting, alloying, Soldering, 
and burning porcelain. 
On the accompanying drawings two forms of 

10 embodiment have been shown, and on these draw 
ings: 

Fig. 1 is a vertical longitudinal Section of the 
universal furnace, 

Fig. 2 is similar section through the double fur 
6 nace in a larger scale but without the standard. 

Fig. 3 is a detail section of the flask arranged 
in inverted position together with the auxiliary 
tube and stand and the model pin Supporting 
cone as arranged for melting and discharging 

O the wax from the model. 
Fig. 4 is a front and 
Fig. 5 a side view of the universal furnace, 
Fig. 6 is a longitudinal Section through an 

auxiliary heating device for the process of soldier 
25 ing and melting out. 

The universal furnace for melting, Casting and 
alloying on the one side, and the burning out, 
preliminary heating, porcelain baking and 
soldering, according to Figs. 1-6, comprises a 

30 suitable standard on which is fitted the body or 
part all of fire proof material. This part is here 
after referred to as a “silit-furnace'. This upper 
part all of rectangular or cylindrical section has 
the sectional form shown in Figs. 1 and 2 and 

85 is provided with a chamber a which at the top 
opens into a larger one a. A receptacle e is 
detachably fitted in the chamber a and is filled 
with an insertion fitting e of non-conducting 
material. This insertion fitting e contains an 
auxiliary furnace b. The insertion fitting e can 
be exchanged for other parts (Fig. 6), while the 
chamber a serves for the reception of Suitable 
flasks or models. In Order to Secure a tight in 
Sertion of the element e, its container el has a 
depending annular flange 15 which fits into an 
annular groove 14 of the body al. For the melt 
ing, casting and alloying the body at is utilized i. e. 
the chamber a in combination. With the electrical 
ly heated cover e, e. The insertion fitting e con 
tains a fire proof tube d, closed at the upper 
end by a cap l having an observation opening 
and containing a plate of mica, l which is held 

in close contact with the upper end of the tube 
d by the cap. Said tube is of inverted truncated conical form, and its lower portion is cylindrical 

40 

45 

5 

(C. 22-69) 

as shown. The lower part forms the melting or 
auxiliary furnace b and has on its circumference 
a Winding of platinum wire 5 which constitutes 
the heating device. The second outer tube d1 
is intended to center and to fasten the first men 
tioned tube d. 
At the upper part of the tube denters the com 

pressed air passage m which surrounds the tube 
d with its windings 2 and which contains the 
Valve 3. The heating of the compressed air is 
due to an ordinary heating equipment 4 lodged 
between d and the helicoidal windings 2. This 
heating device produces a temperature of about 
800. 
The outer face of the bottom of the cover part O 

is provided with an annular projection i (Figs. 
1, 2) which fits out into a similar groove of the 
horizontal flange 40 of the flask and which con 
tains a tightening ring of copper and asbestos. 
The center part of the cover of the container 75 

e form a detachable cover 41, so that the heat 
ing elements 4 and 5 can be removed. They are 
connected by wires to the contact pins 16, 17 
(FigS. 4 and 5). 
The ringh lying on the upper side of the cham 

ber a can be attached by bolts g, which traverse 
the flange 40 of the muffle and the bottom of the 
container e with its rigid cover part. (Fig. 5.) 
These bolts traverse suitable vertical tubes, lodged 
within the embedding of the insertion part e. 
By Screwing on the wing nuts f of the bolts g, 
the metal ring h, wherein hangs the flask 42, 
is strongly pressed against the flange of the 
muffle and the latter against the bottom of the 
insertion part e, so that an airtight fitting is 
guaranteed. 

7 is a tubular supporting device which is 
employed at the melting, casting and alloying 
process and lines the melting furnace b nearly 
in a complete manner. It is made from fire 
proof thin material and has for its object to re 
inforce and to elongate the edge of the melting 
or alloying hearth level or block b” (Figs. 1, 2, 
3 and 7). In order to assure its fastening with 
in the embedding composition 8 its under end 
has a flange. 

During the embedding of the model 43 to be 
cast, there is utilized the auxiliary tube 7 and 
the stand c (Fig. 3) which is provided with a 
central opening c2 which receives the cone ci 
and the inverted tube, which must be well cen 
tered within the flask in order to occupy the 
exact position within the melting furnace b, 
The metallic cone ci Supports the model pins and 
Serves to for the inner Surface of the hearth 
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2 1942,981 
level b'. The flange c determinates the exact 
position of the muffle 42. 
The filing of the flask with embedding mate 

rial 8 is made when the flask occupies the in 
verted position, shown in Fig. 3 and by intro 
ducing it through the opening 44. 
For the melting out of the wax, the preliminary 

heating, burning of porcelain and alloying, the 
silit-furnace a1, i. e. the furnace a is used in com 
bination with the insulating part 45 (Fig. 6). 

In the bottom of the furnace a, the walls where 
of show heating elements 46, is provided an aper 
ture 1, which continues in a channel 12 and a 
metallic tube 9 attached by a Saddle 13. The 
condensation of steam escaping from the moist 
embedding composition of the flask takes place 
Within the tube 9 surrounded by Water jack r. 
The condensed water and molten wax drops 
into the vessel 8. - 
The insulating part 45 Fig. 6 for the melting 

of Wax and the preliminary heating has a conical 
chamber 453 closed at both ends by mica plates 10. 

All above mentioned parts are situated with 
in the standard 20 by placing the projecting edge 
18 of the body block a 1 on the "-formed frame 19 
(Figs. i., 4 and 5). Within the inner side of the 
standard are placed the electric wires, the re 
sistances, the current converter, the pedal. 2 for 
driving an air pump (Figs. , 5) and its air con 
ducting tube, going to the blast box ac, which 
occupies the bottom part of the element al. The 
air tubes in, m' are detachably connected together 
by the Winged union 1. 

The Switchboard 2, shown in Fig. 4 is pro 
vided with the usual Switches for the different 
heating devices 4, 5 and 46 and with the neces 
sary apparatus, such as manometers, taps, etc. 
The connecting cables are placed at the rear side 
of the standard. 
The different processes are conducted in the 

following nanner: - 
he netaic cone cl and the short tube are 

according to Fig. 3 placed into the opening c 
of the stand c, the casting pins 43 for the model 
43 are attached by wax as at 43b to the cone c, 
the fiask 42 is placed in inverted position on the 
support c and filled with more or less liquid 
embedding composition. After the hardening of 
the embedding mass the flask is lifted off and 
the pins are withdrawn. 

For the melting out of the wax, the member 
e, e' is first removed from the furnace chamber 
O2 and the flask 42 is arranged in its inverted 
position, Fig. 3, in the chamber a, into which is 
now introduced the insulating element 45 (Fig. 
6). The heating elements 46 produce the re 
quired temperature and the melting of the wax 
begins. , drops through the channel 12 and the 
tube 9 into the collecting vessel S. he noist 
steam of the embedding composition of the flask 
is condensed within the tube 9 and the Water 
drops also into the vessel. 
The flasik is uniformly heated and without 

danger of the operator being injured by the wax 
After the melting process the heating 

of the flask is continued in order to raise its 
temperature to a desired degree. 
The flask is then removed and attached in the 
Ornal position (Fig.S. and 2) to the insulating 

element, e, el by the bolts g and the winged nuts f. 
After the insertion of the parts e, 42 into the 
chambers of the body all the air conducting tubes 
m, m' are connected by the nut 1. 

he cast-metal is then put into the hearth b. 
The heating wire 4 is then Switched into circuit 

to effect heating of the compressed air contain 
ing pipe 2 connected to the container ac which 
is filled with compressed air by Operating the 
air pump t. By increasing the temperature of 
the heating element 5 of the furnace b, which 8 
has also been switched on, the casting metal in 
the hearth b' is melted. 
The contents of the hearth can be observed 

through the mica plate i, and when the mete 
is melted the blast valve 3 is opened and the 8 
molten metal pneumatically forced into the 
flask. After the molten metal has filled the hol 
low in the embedding composition of the flas 
the three heating elements of the silit-furnace a, 
the furnace b and the air pipe 2 are then switched g 
off and the compressed air caused to escape by 
unscrewing the nut 1. 
The form of embodiment shown in Fig. repre 

sents a tilting furnace, the principles of opera 
tion of which are similar to those of the furnace g 
hereinbefore described. 

claim: 
1. An electric furnace comprising a body inav 

ing a lower chamber and an upper chamber o? 
greater width than the lower chamber and into 10 
which the latter opens, a flask arranged in the 
lower chamber and removable therefrom, ar. 
insert member removably mounted in the upper 
chamber said flask being mounted on the bottom: 
of said insert member, and a melting furnace in 10 
Said insert member, and arranged to discharge 
molten material into the flask. 

2. An electric furnace comprising a body hav 
ing a lower chamber and an upper chamber of 
greater width than the lower chamber and into 11 
which the latter opens, a flask arranged in the 
lower chamber and removable therefrom, an 
insert member removably mounted in the up 
per chamber said flask being mounted on the 
bottom of said insert member, and a melting 11 
furnace in Said insert member, arranged to dis 
charge molten material into the flask, said insert 
member also having a compressed air discharge 
duct opening into the melting furnace. 

3. An electric furnace comprising a body hav- 12 
ing a lower chamber and an upper chamber of 
greater Width than the lower chamber and into 
Which the latter opens, a flask arranged in the 
lower chamber and removable therefron, an 
insert member removably mounted in the up- 12 
per chamber said flask being mounted on the 
bottom of said insert member, a melting furnace 
in said insert member, arranged to discharge 
molten material into the flask, said insert mem 
ber also having a compressed air discharge duct 13 
opening into the melting furnace, said body 
being further provided with a compressed air 
container and a duct leading therefrom and 
detachably connected to the compressed air duct 
of the insert member. 13 

4. An electric furnace comprising a body hav 
ing a lower chamber and an upper chamber of 
greater Width than the lower chamber and into 
which the latter opens, a flask arranged in the 
lower chamber and removable therefrom, an i4 
insert member removably mounted in the upper 
chamber said flask being mounted on the bot 
tom of Said insert member, a melting furnace 
in the insert member and arranged to discharge 
molten material into the flask, a plate covering i4 
the lower chamber and having an opening 
through which the flask depends and means de 
tachably securing said covering plate, said flange 
of the flask and said insert member together. 

5, An electric furnace comprising a body hav- 15 
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949,90 
ing a lower chamber and an upper chamber of 
greater width than the lower chamber and into 
which the latter opens, a flask arranged in the 
lower chamber and renovable therefrom and an 
insert member removably mounted in the upper 
chamber said flask being mounted on the bot 
tom of said insert member, a melting furnace in 
said insert member, and arranged to discharge 
molten material into the flask, said melting fur 
nace having a detachable cap provided with an 
observation opening. 

6. An electric furnace comprising a body hav 
ing a lower chamber and an upper chamber of 
greater width than the lower chamber and into 
which the latter opens, a flask arranged in the 
lower chamber and removable therefrom and an 
insert member removably mounted in the upper 
chamber said flask being mounted on the bot 
ton of said insert member, and a plate covering 
the lower chamber and having an opening 
through which the flask depends and means, de 
tachably securing said covering plate, said flange 
of the flask and said insert member together, 
the flange of the flask having a groove at its 
upper side and the lower side of the insert mem 

3 
ber being provided with a projecting bead to 
enter said groove and form a tight joint between 
said insert member and said flask. 

7. An electric furnace comprising a body hav 
ing a lower chamber and an upper chamber 
of greater width than the lower chamber and 
into which the latter opens, a flask arranged in 
the lower chamber, removable therefrom and 
having a flange, an insert member removably 
mounted in the upper chamber, and a plate 
covering the lower chamber and having an open 
ing through which the flask depends and means 
detachably securing said covering plate, said 
flange of the flask and said insert member to 
gether, the flange of the flask having a groove 
at its upper side and the lower side of the insert 
member being provided with a projecting bead 
to enter said groove and form a tight joint be 
tween said insert member and said flask, said 
insert member also having an additional de 
pending flange and said body having a groove 
around the bottom of the upper chamber in 
which said additional flange is fitted. 

RUDOR SCBMTZ. 100 

105 

O 

15 

15 


