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RECTANGULAR TUBE DIFFUSION FURNACE 

The present invention relates to diffusion furnaces 
and particularly to the heating element and processing 
or tube member through which work to be processed 
is passed or held. 
A conventional diffusion furnace essentially com 

prises a hollow processing member or tube constructed 
of a suitable material, such as quartz, and surrounded 
by a heating element in the form of a helical coil. It has 
been generally considered to be desirable to have the 
heating element positioned as close as possible to the 
processing member. Accordingly, the cross-sectional 
con?guration of the heating element was made similar 
to that of the cross-sectional con?guration of the pro 
cessing member, and in many cases, the heating ele 
ment fitted very closely around the processing member. 
Thus, where diffusion furnaces for different operations 
were provided with processing members of various 
cross sections, such as circular, square, or rectangular, 
the heating elements for these furnaces had the corre 
sponding cross-sectional shapes. This introduced cer 
tain dif?culties in the manufacture of diffusion fur 
naces since it was necessary to manufacture and stock 
heating elements having the same shapes as the pro 
cessing members. Further, dif?culties were frequently 
encountered in mounting such heating elements upon 
the processing members. 
One of the objects of the present invention is to pro 

vide an improved diffusion furnace. _ 
Another of the objects of the invention is ‘to provide 

an improved construction of the heating element with 
respect to the processing member. 
According to one aspect of the present invention, a 

diffusion furnacemay comprise a substantially hollow 
processing member or tube having a processing zone 
therein. The processing member has a rectangular 
cross section with the upper wall or roof having an ar 
cuate-like section. A heating element surrounds the 
processing member and supplies heat to the processing 
zone. The heating element has a substantially elliptical 
cross section and comprises a helical coil. Portions of 
the heating element opposite respective faces of the 
rectangular processing member are slightly ?attened. 
These and other objects, advantages and features of 

the invention will become apparent from the following 
description and drawings which are merelyexemplary. 

In the drawings: 
FIG. 1 is an overall perspective view of a diffusion 

furnace incorporating the present invention with por 
tions of the furnace being cut away; 
FIG. 2 is a sectional view taken along the line 2-2 

of FIG. 1; 
FIG. 3 is a sectional view taken along the line 3-3 

of FIG. 1; and 
FIG. 4 is a side elevational view ofthe heating ele 

ment incorporated in the diffusion furnace of this in 
vention. 
Proceeding next to the drawings wherein like refer 

ence symbols indicate the same parts throughout the 
various views, a speci?c embodiment of the present in 
vention will be described in detail. 
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2 
As may be seen in FIG. I, a diffusion furnace incor- ' 

porating the present invention is indicated generally at 
10 and comprises a tubular processing member 11 
formed of a suitable material, such as quartz, and hav 
ing a rectangular cross section with an arcuate upper 
wall or roof such as shown in FIG. 2. The processing 
member 11 is surrounded by a heating element 13, 
comprising a helical coil and having the cross-sectional 
shape as shown in FIG. 2. 
As mentioned, the roof or upper portion is arcuately 

shaped. , 

The processing member 11 can be supported on 
strips or blocks 12 carried on ceramic structure 15. 
The heating element 13 is substantially elliptical~like 

in shape but has portions thereof ?attened which are 
opposite the several faces of the processing tube. The 
result is a substantially elliptical-like shape having op 
posed portions thereof ?attened as shown in FIG. 2. 
The heating element is supported within the furnace 

in a suitable manner, and a plurality of ceramic separa 
tors 14 can be provided to maintain separation between 
turns of the heating element. The separators are ce 
mented to a tubular ceramic structure 15 which can be 
enclosed in an outer casing 16 having substantially the 
same cross-sectional shape as the heating element 13. 

Flanges 17 and 18 of a suitable material, such as re 
fractory or ceramic, are mounted within the casing 16 
on opposite ends of the heating element 13, and each 
is provided with an opening 19 and 20 which is substan 
tially of the same size as the inner opening of the tubu 
lar processing member 11. I ' 

In the form shown in FIG. 4, the furnace is provided 
with three zones as de?ned by the turns of the heating 
coil. The turns of the several zones are connected by 
alloy strips 21 and 22 to suitable sources of electrical 
energy. 

It should be apparent that variations can be made in 
details of construction without departing from the spirit 
of the invention except as de?ned in the appended 
claims. 
What is claimed is: 
1. In a diffusion furnace including a ceramic outer tu 

bular structure, the combination of a tubular process 
ing ceramic member of generally rectangular cross sec 
tion in said outer structure and having an arcuately 
shaped roof and a processing zone therein, said pro 
cessing member being supported by extruded quartz 
block means, an electrical helical coil heating element 
surrounding said processing member and mounted in 
said ceramic outer structure by ceramic separating 
means attached to said outer structure, and metal con 
ductive strips extending through said outer structure 
and connected to said coil heating element and a 
source of electrical energy to supply current to said coil 
heating element and thereby to heat said processing 
zone, said heating element having a substantially ellipti 
cal-like cross section and wherein the major axis 
thereof is parallel to the longer sides of the rectangular 
processing member and opposed sides are generally 
?attened with reference to the straight side walls of said 
processing member. 
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