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SEALED INSULATING WALL FOR A FURNACE

BACKGROUND OF THE DISCLOSURE

It is common practice in the vacuum furnace industry
to have a hot zone which has an enveloping structure.
The enveloping structure is in fact an insulation pack-
age. The enveloping structure is very often cylindrical
in shape with a cavity formed therewithin. Within the
cavity the work pieces (which are going to be heat
treated) are located. The enveloping structure com-
prises an outside wall and an inside wall with the inside
wall being separted from the outside by a space. Within
the separation there are located multilayers of graphite
felt. I have found that the multilayers of insulation tend
to “break up” after repeated cycles of hot and cold

temperatures. The consequence of the “breaking up” of

the insulation material has been to have particles of the
insulation material pass from the ends of the insulation
layers into the hot zone (or other sections of the fur-
nace) and contaminate work pieces or contaminate
sections of the furnace. The present device prevents
such contamination.

SUMMARY OF THE DISCLOSURE

The present structure includes designing the walls of

a hot zone so that between the outside wall (which 1s
fabricated of stainless steel in the preferred embodi-
ment), and the inside wall (which is fabricated of lami-
nated graphite sheets in a preferred embodiment) there
are located many layers of graphite felt. In the present
device, the ends of the graphite felt, which heretofore

have been formed to be even with the outside wall and

the inside wall, are *“‘cut back”. Accordingly a channel
is formed within the insulation package. The insulation
layers per se constitute the base of the channel while
sections of the outside wall and the inside wall (which
protrude beyond the “cut back” edge of the insulation),
become the channel walls. Into the channel there is
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located an insert device. The insert device is made up of 40

principally of two parts. One part of the insert is fabri-
cated from rigidized heat insulating material and the
other part is a strip of laminated graphite sheets bonded
to the first part. The insert is placed in the channel with
the strip of the laminated graphite sheets providing the
edge of the enveloping structure, or the outside surface
of the enveloping structure, between the outside wall
and the inside wall. The insert device serves to block
any material from leaving the ends of the insulation
layers. The laminated graphite sheets strip provides a
continuity of the inside wall to both edges of the envel-
oping structure (i.e., three sides of the enveloping struc-
ture are fabricated from the laminated graphite sheets)
to provide a seal. |

The objects and features of the present invention will
be better understood in view of the following descrip-
tion taken in conjunction with the drawings: wherein

FIG. 1 1s a pictorial of a hot zone;

FIG. 2 1s a slide of the hot zone shown without the
insulation material “cut back’:

F1G. 3 depicts the slice shown in FIG. 2 with the

insulating material “cut back’ and the insert located for
Insertion into a channel;

FIG. 4 depicts the insert inserted into the channel to
seal off the ends of the insulation material.

Consider FIG. 1. In FIG. 1 there is depicted a hot
zone 11. The hot zone 11 is made up of an outside wall
13 as well as an inside wall 15. In a preferred embodi-
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ment the outside wall 13 is fabricated from stainless steel
although other suitable materials could be used. The
inside wall 15, 1n the preferred embodiment, 1s fabri-
cated from laminated graphite sheets and the commer-

cial Grafoil (trademark of Union Carbide Co.) is often

employed. It should be understood that other suitable
materials could be used. In FIG. 1 the ends of the hot
zone 11 are shown sealed by a strip 17. In FIG. 1, the
strip 17 1s shown broken away to show three insulation
material layers 19. The three insulation layers 19 are
fabricated from graphite felt. It should be noted in FIG.
1 that the graphite felt i1s shown coming to the edge of
the inside wall 15 as well as the edge of the outside wall
13. Such an arrangement is the arrangement of the prior
art, although the prior art does not have the strip 17
secured thereto as shown in FIG. 1. In other words in
the prior art the heat insulation multilayers 19 are con-
centric and are arranged to fit between the edges of the
outside wall 13 and the inside wall 15.

In FI1G. 2 there is shown a slice 2—2 or a portion of
a slice 2—2 taken through FIG. 1. In FIG. 2 the outside
wall 13 and the inside wall 15 are depicted as are the
heat insulation layers 19. It should be noted in FIG. 2
that the heat insulation layers 19 come out to the edge of
the outside wall 13 as well as the edge of the inside wall
15. What is done to accomplish one of the objects of the
present invention, is to “cut away” the layers 19 to
provide a channel, such as channel 21, shown in FIG. 3.

In FIG. 3 there is shown the outside wall 13 and the
inside wall 15 as well as the muitilayered insulation 19.

‘However, note that the multilayered insulation 19 1s cut

back, or removed, so that there i1s a channel 21 formed.
The channel 21 i1s tormed by having the edge of multi-
layered insulation 19 become the base thereof, while
portions of the outside wall 13 and the inside wall 15
form the walls of the channel. Note further in FIG. 3
that there is an insert device 23. The insert device 23 is
made up of two parts. The first part of the insert 23
comprises the insulation material 25 and the second part
comprises the strip 27. The first part, or tnsulation 25, 1s
fabricated from rigidized graphite felt and note that,it is
a solid block as shown while the strip 27 is fabricated
from Grafoil and bonded to one face of insulation block
25. In other words the same material as made up the
inside wall 15 is used to fabricate the strip 27. When the
insert 23 is inserted into the channel 21, the structure
looks as the structure shown in FIG. 4.

In FIG. 4 there 1s shown the end of the hot zone with
the insert 23 disposed within the channel 21. As can be
seen in FIG. 4, the inside wall 15 and the outside wall 13
extend beyond the ends of the insulation layers 19. As
can be further seen in FIG. 4 the insert 23 is formed,
dimension wise, to fit within the channel 21 so that the
bottom of the insert abuts against the ends of the layers
19.

If once again we examine FIG. 1 and we assume that
the strip 17 is really the strip 27 and that behind the strip
17 there is a section of insulation material, similar to the
section of insulation material 25 and that those materials
represent an insert, then the end of the hot zone 11 will
appear as the strip 17. Therefore the end of the hot zone
will be sealed so that the insulation material 19 will not
“break away’ and move out into the furnace and there-
fore into the hot zone to contaminate the work pieces. It
should be understood that there will be a similar ar-
rangement at the other end 29 of the hot zone 11. Ac-
cordingly both ends of the hot zone are sealed and the
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presence of contaminants in the hot zone 1s greatly member means so that first channel means is
reduced. tormed by said first end of said heat insulation
I claim: means and a portion of said inside wall member
1. A multilayered wall to be used as part of a hot zone means and a portion of said outside wall member
means in a furnace means comprising in combination: 5 means; and sealing insert means formed to fit in said
outside wall member means formed cylindrically so first channel means and formed to seal said heat

as to define a first cavity, with a length dimension;
inside wall member means formed cylindrically so as
to define a second cavity, with a length dimension,
sald inside wall member means further formed to 10
have such dimensions that said inside wall member
means fits within said first cavity, said inside wall
member means further formed and disposed to
define a separation between said inside wall mem-
ber means and said outside wall member means; 15

insulation means whereby said heat insulation
means is sealed from passing particles thereof from
its first end into other areas of said furnace, said
sealing insert means being made up of two parts
with one part being heat insulating means and the
other part being a strip of laminated graphite sheets
bonded to said one part.

2. A multilayered wall according to claim 1 wherein

heat insulation means having first and second ends said one part 1s fabli'icated of r}'gidizefi heat insulating
disposed in said separation between said inside wall matenal- and WPEFG{H when said sealing insert means
member means and said outside wall member when disposed in said first channel said other part be-
means, said heat insulation means formed to be comes an outside edge wall lying between said outside
shorter in length than respectively either said in- 20 wall member means and said inside wall member means.
side wall member means and said outside wall ¥k ok k&
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