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This invention relates to electric resistance 
'Aound furnaces and specifically to an improved 
CGinstruction for muffle-type resistance furnaces. 

Ji, the operation of furnaces of the muffle type 
Willierein a tubular heating chamber is provided 
il, a box-type or shell housing, it has been found 
that after prolonged use at high temperatures, 
the furnace exhibits certain structural weak 
neSSes. When operating at temperatures of 
i400° C. or above, it has been observed that the 
muffle or tubular heating chamber sags at about 
its center. The extent of the sagging will de 
pend on the length of the muffle between the end 
Supports and the temperature reached. 

iherefore, a support must be provided near 
the Center of the muffle to prevent this sagging 
effect and resultant cracking of the muffle and 
its protective covering with consequent heat 
losses. Various types of supports have been used 
to prevent mufile Sagging at high temperature 
but Such Supports have been found to present 
Several drawbacks, e. g., a high rate of heat 
transfer from the central Zone of the muffle re 
Sulting in uneven heat distribution; and the 
attack of the Support material on the precious 
metal resistance winding. 

In addition to the sagging effect noted above, 
it has also been observed that radial cracking 
CCCurS in the face pieces of the furnace around 
the ends of the muffle due to the presence of a 
high StreSS concentration area. Furthermore, 
When the Enuffie cracks due to the high term 
perature, it is then necessary to change the 
muffle and remove the face pieces. The pres 
ently Constituted furnaces must thus be com 
pletely disassembled, every time a muffle is to be 
changed. 

It is an object of this invention therefore to 
provide a high temperature furnace of the muffle 
type for eSpecial use in heat treating operations. 
it is a further object of this invention to provide 
a high temperature furnace of the muffle type 
With a Special Support to prevent the sagging of 
the muffle when operating at high temperatures. 
A still further object is to provide a face piece 
construction in a high temperature nulfile fur 
nace that Will structurally support the mufile 
ends and Will. WithStand thermal Shock without 
Cracking. 
Further advantages and objects of the inven 

tion will become readily apparent from the foll 
lowing description when read in conjunction. With 
the accompanying drawings, in which: 

Fig. 1 is a cross-sectional view of a muffle type 
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2 
furnace including the muffle supporting struc 
ture of the invention, and 

Fig. 2 is a front view of an end plate of the 
muffle furnace providing Structural Support for 
the muffle tube. 
According to the invention, the muffle is sup 

ported at its ends in a split face end panel or 
plate which facilitates mounting and demount 
ing muffles from the furnace shell and elimi 
nates any possibility of radial cracking at these 
points due to expansion and thermal shock. The 
Inuffle is Supported at its center section by a 
mounting structure which reduces heat loss and 
prevents Silica contamination of the precious 
ninetal windings. . 

In Figure 1 is shown a furnace shell , pref 
erably of a cubical-like shape which has upper 
and lower partitions 2 and 3, respectively, and 
is also provided With a front panel 6 and a rear 
panel 5 and side panels. These partitions or 
panels are made of any combustion resistance 
Structural material, but may also be of a re 
factory material, e. g., transite. The corners 
may be reinforced with angle iron, if desired. 
Centrally of each face piece or panel are open 
ingS 39, 3i for the reception of doors and 7, 
respectively. These doors are made of a spe 
cially mixed refractory oxide cement, e. g., 
aluninuin oxide cement, and at least one door 
Will have an opening for the insertion of a Suit 
able thermocouple instrument as at 22 (in door 
i}. The front and rear panels or at least those 
portions of these pieces adjacent the openings 
therein are made of a refractory material Such 
as transite. 
The Inuffle 8 is Supported at its ends within the 

openings 30, 3 of the face pieces 4, 5. This 
muffle is usually cylindrically shaped, but may 
be nade of any hollowed configuration and is 
fabricated of a refractory material such as alu 
minum oxide. 
A resistance winding 9 is wound around muffle 

8. This Winding is of a precious metal, and 
for high temperature operations the winding is 
of platinum or a platinum alloy, e.g., 90% plati 
num-10% rhodium. A winding sequence is used 
Which Will produce the optimum conditions of 
heat distribution. These conditions can easily 
be brought about by winding the muffle on a 
lathe. The muffle S and the winding 9 are 
covered With a layer of a refractory oxide ce 
ment 0 for further protection and heat insula 
tion. Leads 39 and 9 from the winding are 
connected to a suitably controlled power source, 
e. g., a Wala.C. 
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Within the spaces , 2 and 6 a well com 
pacted powdered refractory material Such as 
magnesium oxide, diatomaceous earth, etc., is 
packed. 
The muffle 8 and the layer O are composed of 

a material such as aluminum oxide because it 
will not attack the platinum windings within the 
temperature range 0° C. to 1650°C. within which 
the furnace will operate. However, most of the 
refractory oxides, including aluminum oxide, will 
soften and cause the muffle to sag in the center 
when the furnace is operated continuously at 
temperatures of 1400° C. and above and thus the 
winding is exposed which permits rapid disinte 
gration due to volatilization. To prevent this 
sagging, we provide a support 4, 5 for the 
muffle which may consist of an auxiliary Section 
of muffle tubing of a square or circular cross 
Section or alternately a pair of columnar sup 
ports may be used which can be so shaped at its 
upper end as to conform to the shape of the layer 
0 and is of a similar material. 
This support 4, 5, is embedded in a silica 

brick 3 which is appropriately recessed to re 
ceive the Support column. The Silica, brick rests 
on the base partition 3 and the space 6 above 
the brick and between the portions 4, 5 of the 
support is filled with MgO, or the like in powder 
form and arranged so that it fits underneath the 
muffle to be supported. 

Generally, this type of support is appropriate 
where the muffle is 12 inches or longer in length. 
Where longer muffles are used (18 inches or 
more), two or more similar SupportS may be 
used. 
The muffle 8 is thus in contact Only with the fill 

of MgO and the Al2O3 Support material and Con 
sequently any possibility of contamination and 
attack of the silica brick on the platinum Wind 
ing is removed since it is spaced from the Sup 
port. Furthermore, a low rate of thermal con 
ductivity from the muffle is allowed which results 
in even heat distribution inside the muffle. 
The muffle 8 is supported at its ends Within the 

openings in the end panels. Consequently, the 
area of the panels immediately surrounding the 
muffle ends is subjected to continual expansion, 
contraction and thermal shock. As a result, 
radial cracking has been found to occur at this 
point. In order to prevent this occurrence, the 
end panels are split widthwise across the center 
as shown in Fig. 2 to form an upper 8 and a 
lower 9 panel portion. These panel portions are 
held onto angle iron corner braces by screws 2. 
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The space 20 left between the upper and lower 
panel portion serves to allow for the dissipation 
of heat radially away from the muffle and also to 
prevent cracking of the panel. 
The invention hereinabove set forth is sus 

ceptible of various modifications without depart 
ing from the scope thereof. Having thus de 
scribed our invention, what We claim and desire 
to secure by Letters Patent is: 

In a resistance type high temperature furnace, 
a housing shell including a front and a rear panel, 
each of Said panels consisting of at least two 
slightly Spaced apart sections the Spacing Oc 
curring centrally of the panel, a central opening 
in each panel, said Spacing intersecting and in 
cluding said central opening, a hollow muffle 
member fitting at its ends within the openings 
in the panels and extending through said hous 
ing, a resistance Winding of a metal Selected from 
the group consisting of the platinum metals and 
alloys thereof Wound around Said muffle member 
and having leads extending therefrom, a source 
of electrical power connected to said leads, a pro 
tective covering over said winding of a refractory 
oxide cement, at least one muffle Supporting mem 
ber located centrally of said muffle comprising a 
brick-like base member having a low coefficient 
of thermal conductivity resting on the bottom of 
said housing and a column-like member sup 
ported by Said base member of a refractory ma 
terial chemically inert to the material of the re 
Sistance winding, door members adapted to be 
inserted in and conforming to the openings in 
Said panels to enclose the ends of said muffle 
member and provide a heating chamber, and a 
well compacted powdered refractory material 
completely filling the remainder of the space 
Within Said housing. 

ARNOLD J. LINCOLN. 
GEORGE D. COURTRIGHT. 
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