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ABSTRACT OF THE DISCLOSURE

An electrically operated furnace that includes a heating
chamber in which the operating conditions are continu-
ously maintained and in which an inert atmosphere is
present so as to maintain a low concentration of impuri-
ties at a partial pressure in the heating chamber that have
an oxidizing influence wherein a work load being heat
treated in the heating chamber is not deleteriously affected
by the impurities. A work load is moved into and out of
the heating chamber by way of a vestibule area that en-
ables the heating chamber to be c¢ontinuously operated
at the same temperature and pressure and which insures
relative purity of the atmosphere within the heating cham-
ber even with the periodic transfer of a work load thereto
and therefrom.

Background of the invention

One of the problems associated with vacuum furnaces,
to which field the present invention relates, has been the
time required to cool or back fill the heating chamber of
the furnace and the work load therein after the heat treat-
ing cycle was completed.

‘When the work load was to be removed from the prior
known vacuum furnace after the heat treating cycle, the
heating chamber was backfilled with a gaseous medium,
such as nitrogen, so as to speed up the cooling cycle and
to bring the pressure within the furnace to atmosphere for
the removal of the work load therefrom. The objection-
able feature of this technique was that the entire heating
chamber together with the work load had to be quenched
which resulted in the complete shutdown of the furnace
after which the work load was removed therefrom. Be-
cause the conventional batch-type vacuum furnace heat-
ing chamber was continually heated and quenched, rela-
tively high maintenance costs resulted, particularly be-
cause the heating elements and the radiation shields within
the furnace along with the work load in the heating cham-
ber were subjected to drastic heating and quenching tem-
peratures. Because frequent quenching through back-
filling with a gas was necessary in the prior known con-
ventional batch-type vacuum furnace, a relatively large
power load which necessitated larger baffles, radiation
shields and hearth was required. Further, the prior known
batch-type furnace required a relatively large floor space
to accommodate it because of the frequent quenching of
the heating chamber. It has been the custom because of
the type of equipment embodied in the prior known
vacuum furnace to employ skilled labor. The skilled labor
for such furnaces helped reduce the maintenance costs
thereof but the overall operational costs of the furnace
were materially increased.

Summary of the invention

The furnace of the present invention includes a heating
chamber in which an inert atmosphere is continuously
maintained substantially at the same pressure and tem-
perature and preferably at a pressure less than atmos-
pheric. The presence of the inert atmosphere within the
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heating chamber insures that impurities which are main-
tained in the heating chamber at a partial pressure are in
such insignificant quantities as to not affect the surface of
the work being heat treated in the heating chamber. In
order to retain the pressure and temperature of the at-
mosphere within the heating chamber, and by so doing
maintain the impurities at a minimum, the heating cham-
ber is adapted to be located in communication with a
vestibule area that is intermittently sealed from the heat-
ing chamber. In the specific form of thé invention, op-
posed vestibule areas communicate with the heating cham-
ber through an intermediate or transfer zone. By employ-
ing opposed vestibule areas a work load may be trans-
ported after a heating cycle to one of the vestibule areas
for cooling without changing the operating conditions
within the heating chamber.

In order to accomplish the purpose of introducing a
work load into the furnace while simultaneously removing
a heat treated work load therefrom, a unique transfer and
sealing mechanism is incorporated therein which simulta-
neously transfers a work load to or from the heating
chamber while sealing one of the vestibule areas from
the heating chamber. Thus, while a work load is being heat
treated in the heating chamber, the previously heated
work load that had been moved to a vestibule area may
be cooled therein for a predetermined cycle and thereafter
removed from the furnace while the furnace is simulta-
neously heat treating a new work load within the heating
chamber. The alternate sealing of the vestibule areas from
the heating chamber is achieved principally because of a
unique metallic seal that communicates with a vacuum
system, the vacuum system being separate and apart from
the vacuum system with which the heating chamber
communicates. Because of the metallic seal a vestibule
area may be convemently backfilled with a gaseous me-
dium such as mitrogen which cooperates with a cooling
fan to cool a work load in the vestibule area. The metallic
seal further enables the vestibule area in which the work
load is cooled to be brought to atmospheric pressure for
removal of the work Joad and without affecting the
vacuum and temperature.in the heating chamber.

Accordingly, it is an object of the present invention to
provide a vacuum furnace that simultaneously heat treats
a work load in the heating chamber thereof while cooling
a work load that had been removed from the heating
chamber, the removal of a heat treated work load from
the heating chamber and introduction of a new work load
therein, being accomplished without backfilling, quench-
ing or shutting down the operation of the heating cham-
ber.

Another object of the invention is to provide a vacuum
furnace in which the initial power requirements and main-
tenance costs are low, that utilizes relatively little floor
space, and that avoids thermal shock of the furnace heat-
ing chamber that is normally experienced in backfill
quenching and complete chamber reheating,

Still another object is to provide a furnace wherein the
heating chamber therein is continuously operated without
quenching or backfilling, a vacuum metal-to-metal seal
being employed for sealing work load entry and cooling
chambers from the heating chamber so as to enable the
temperature and vacuum to be continuously maintained
in the heating chamber.

Other objects, features and advantages of the invention
will become apparent as the description thereof proceeds
when considered in connection with the accompanying
illustrative drawings.

Description of the drawings

FIG. 1 is a horizontal sectional view of the vacuum fur-
nace embodied in the present invention;
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FIG. 2 is a front elevational view of the vacuun fur-
nace shown in FIG. 1 and illustrating the control for
the transfer and sealing mechanism;

FIG. 3 is a sectional view taken along lines 3—3 in
FIG. 2

FIG. 4 is a diagrammatic illustration of the furnace
showing the vacuum systems therefor and for the sealing
mechanism;

FIG. 5 is a diagrammatic illustration of the control for
operating the transfer and sealing mechanism; and

FIGS. 6 through 11 show a sequential operation of the
furnace illustrating the manner in which a work load is
introduced into the heating chamber of the furnace and
removed therefrom while another work load is simultane-
ously inserted into the furnace for transfer to the heating
chamber. :

Description of the invention

Referring now to the drawings and particularly to FIG.
1, the furnace construction embodied in the present in-
vetion is generally illustrated at 10 and includes a T-
shaped housing defined by a head portion generally indi-
cated at 22 and a leg portion indicated at 13. Although not
shown, the housing is mounted on a suitable support struc-
ture. Formed in the leg portion 13 of the T-shaped hous-
ing is a chamber 12 that defines the heating chamber of
the furnace 10, Located within the heating chamber 12
are a plurality of heating elements 14 that are of the
graphite type such as is illustrated and described in Pat-
ent #3,257,492. Surrounding the graphite heating ele-
ments 14 for maintaining the heat within a selected area
are insulating layers 16, while a cooling jacket 18 in which
a cooling fluid is circulated envelops the heating chamber
12. Formed in the cooling jacket 14 and communicating
with a vacuum pump through suitable piping is an open-
ing 20, the vacuum pump being operated, as will be de-
scribed, to maintain the heating chamber at the required
vacuum,

In this connection when the heating chamber is evacu-
ated to a sufficient vacuum as 100 microns, an appropriate
valve is closed to seal the heating chamber 12. An inert
atmosphere such as nitrogen is then introduced into the
heating chamber to bring the vacuum to an operating
range of approximately 5 inches Hg, The nitrogen atmos-
phere which is maintained in the heating chamber at a
partial pressure effectively reduces the impurity level
therein and enables the heat treating operation, to be de-
scribed, to be carried out in a non-oxidizing atmosphere
so as to not deleteriously affect the work load being heat
treated. It is understood, that the oxidizing impurties in the
heating chamber are also maintained at a partial pressure
therein, the heat treating operation thus being accom-
plished in an atmosphere where there is a low concentra-
tion of materials that have an oxidizing influence.

The head portion 22 of the housing is formed in a gener-
ally cylindrical configuration and includes opposed vesti-
bule areas indicated at 24 and 26 that are disposed in
aligned and coaxial relation with respect to each other.
The vestibule areas 24 and 26 are spaced apart by an in-
termediate or transfer zone 28 that communicates with
the heating chamber 12, the transfer zone 28 being em-
ployed as an intermediate area for transfer of a work load
into and out of the heating chamber 12. Surrounding the
vestibule areas 24 and 26 are water jackets 30 and 32
that provide for cooling of the housing in the conven-
tional manner, Also joined to the head portion 22 of the
housing and located centrally thereof is a cylindrical sec-
tion 34 that communicates with the transfer zone 28 and
that defines a central port 36 that is sealed by a door 38.
A control rod 39 projects through a sealed opening in the
door 38 and is provided for manually moving a work
load to and from the heating chamber 12 by an operator,
as will be described.

As will be further described hereinafter, the vestibule
areas 24 and 26 are alternately employed as a loading sta-
tion for receiving a work load to be heat treated and as
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a cooling station that receives a heat treated work load
subsequent to the heat treating cycle. In order to insert
or remove a work load from either the vestibule area 24
or 26, the head portion 22 is provided with pivotally
mounted doors 40 and 42 that are located at the ex-
treme ends of the vestibule areas 24 and 26, respectively.
The doors 40 and 42 include annular seals 44 and 46, re-
spectively, that are adapted to engage the extreme ends of
the head portion 22 that define the vestibule areas 24
and 26; and as will also be further described, the doors 40
and 42 are adapted to be opened automatically when the
pressure within the vestibule areas 24 and 26 is at atmos-
pheric.

Fixed in the vestibule area 24 and adjacent to the trans-
fer zone 28 is a sealing assembly generally indicated at
48 that includes a plate '50 to which is joined an inner
annular wall 52. The inner annular wall 52 defines an
opening or port that provides communication between the
vestibule area 24 and the transfer zone 28 and through
which a work load is adapted to be moved. Also joined to
the plate 50 and spaced from the annular wall 52 is an
outer annular wall 54, the walls 52 and 54 defining an
annular chamber 56 therebetween that communicates
with a vacuum pump. Located in the vestibule area 26
adjacent to the transfer zone 28 and spaced from the
sealing assembly 48 is a sealing assembly generally indi-
cated at 58 that is substantially similar to the sealing
assembly 48 as just described. In this connection, a plate
69 is fixed to the housing that defines the vestibule area
26, and joined to the plate 60 are an inner annular wall
62 and an outer annular wall 64 between which a cham-
ber 66 is defined that also communicates with a vacuum
pump. It is also seen that the inner annular wall 62 de-
fines an access port that provides for communication
between the vestibule area 26 and the transfer zone 28.

In the operation of the furnace, it is required that the
vestibule areas 24 and 26 be alternately sealed from the
transfer zone 28 and the heating chamber 12, and, for this
purpose, a sealing plate 68 that is secured to a transfer
assembly generally indicated at 70 is provided and is
adapted to be brought into sealing engagement with
either the annular walls 52, 54 or 62, 64. As will be de-
scribed in connection with FIG. 4, the chambers 56 and
66 are adapted to be evacuated by a vacuum pump that is
separate from the vacuum pump that evacuates the heat-
ing chamber 12, the vacuum produced in the sealing
chambers 56 and 66 being somewhat greater than that
produced in the heating chamber 12. It is seen that the
purpose of the sealing chambers 56 and 66 is to insure
that the heating chamber 12 is protected from the vesti-
bule area that is sealed therefrom when a work load is to
be removed from that vestibule area or inserted therein
and when that vestibule area is at atmospheric pressure.

In order to move work loads to and from the heating
chamber 12 by way of the vestibule areas 24 and 26 the
‘transfer assembly is provided and is interconnected to the
sealing plate 68 so as to simultaneously seal a vestibule
area when transferring a new work load into the heating
chamber. Referring again to FIG. 1 and with reference
to FIG. 3, the transfer assembly 70 is shown including
parallel rods 72 and 74 to which the plate 68 is fixed for
movement therewith. The elongated rod 72 is formed with
an end portion 76 from which a projection 78 is spaced.
Formed on the opposite end of the elongated rod 74 is an
end portion 80 from which a projection 82 is spaced. The
end portion 76 that is joined to the elongated rod 72 is
interconnected to a reel 84 through an operating wire 86,
the reel 84 being mounted on a shaft 88 that extends out-
wardly of the vestibule area 24 and that has a sprocket
gear 90 secured to the end thereof. An operating wire 92
is secured to the end portion 80 of the elongated rod 74
and is wound on a reel 94 that is mounted on a shaft 96.
The shaft 96 extends outwardly of the vestibule area 26
and has a sprocket gear 98 (FIG. 2) fixed to the outer
end thereof. A handle 100 is mounted on the outermost
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end of the shaft 96 and is provided for manual rotation
of the shaft 96, and, as seen in FIG. 2, a chain 162 is
received on the sprocket gears 90 and 98 and transfers
movement of the shaft 96 to the shaft 88 upon rotating
movement of the handle 100. It is seen that the elongated
parallel rods 72 and 74 together with the plate 68 are
shiftable in an axial direction with respect to the vestibule
areas 24 and 26 upon rotation of the handle 100.

In order to transfer a work load to and from the heat-
ing chamber 12, a carrier generally indicated at 104 is
provided and is interconnected to the elongated rod 72
through a shortened bar 106 having a pivotal connection
108. The carrier, which includes side rails 110 and 112,
and end rails 114 and 116, is pivotally interconnected to
a rod 118 through a pivot connection 120, a bar 122
joined to the end bar 116 also being interconnected to
the pivot connection 120. The outermost end of the rod
118, as shown in FIG. 1, is connected to the projection 82
through a tension spring 124. A finger 125 is formed on
the underside of the rod 118 (see FIG. 3) and is adapted
to engage the fixed plate 60 upon movement of the trans-
fer assembly 70 to the right as seen in FIG. 1. A second
carrier 105 is shown located in the vestibule area 24 in
FIG. 1, and the construction of this carrier is identical
to carrier 104 previously described. As will be apparent
hereinafter, the carriers 104 and 105 are moved alter-
nately from. their respective vestibule areas to the trans-
fer zone 28 while the furnace is in operation and are em-
ployed for moving work loads into and out of the heating
chamber 12 without the requirement of backfilling and
quenching the heating chamber after each heat treating
cycle.

Referring again to FIG. 1, a work basket 126 in which
a work load is located is shown positioned in the heating
zone between the heating elements 14 of the heating
chamber 12 and located on a track 128. The track 128
extends from the transfer zone 28 to the heating chamber
12 and when the carrier 104 which carries the work
basket 126 thereon is moved into the transfer zone 28 and
rotated to the position illustrated in FIG. 1, the basket
126 is then in position for movement onto the track 128
and into the heating area between the heating elements
14. As will be described, the transfer rod 40 is manually
controlled for moving the basket 126 from the carrier
104 onto the track 128 to the heating position and is also
employed for retracting the basket 126 from the heating
chamber for placement on the carrier 104 after the heat-
ing cycle is completed,

It is seen that when a basket 126 is placed on a carrier
located in a vestibule area and the handle 100 is rotated,
the transfer assembly 70 will then move the carrier from
its vestibule area into the transfer zone 28. As the carrier
moves into the transfer zone 28, the finger 125 strikes
either the fixed plate 50 or 60 (depending upon the «i-
rection of movement), causing the rod 118 to be pre-
vented from further forward movement. The parallel
elongated rods 72 and 74 which are slidably moved on
the plates 50 and 60 continue to carry the carrier for-
wardly, but since the carrier is pivoted to the rod at
120, the carrier will be caused to pivot from an axial po-
sition with respect to the vestibule areas to a position
transverse with respect thereto as shown in FIG. 1. The
rotating movement of the carrier causes the spring 124
to be tensioned so as to positively locate the carrier in the
transverse position. With the carrier located as illus-
trated in FIG. 1, the basket 126 mounted thereon may
then be moved onto the track 128 for transfer to the heat-
ing chamber 12 and into the heating area between the
heating elements 14. As further illustrated in FIG. 1,
when the carrier 104 moves from the vestibule area 26 to
the transfer zone 28, the plate 68 is moved with the trans-
fer assembly 70 into engagement with the sealing assem-
bly 48, thereby sealing the vestibule area 24 from the
transfer zone 28, the heating chamber 12 and the vestibule
area 26. During the time that the vestibule area 24 is
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sealed it may be employed for cooling a heated work load
or for placing a new work load to be heat treated therein.
As will be further described, when the pressure within
either of the vestibule areas is increased to atmospheric,
the door associated therewith is automatically opened.

It is understood that after the basket 126 is returned
to either the carrier 104 or 105 located in the transfer
zone 28, and the handle 100 is rotated, the carrier will
rotate under the action of the spring 124 to the position
that is axial with respect to the vestibule areas. Con-
tinued rotation of the handle 100 will retract the carrier
with the basket 126 thereon through either the vestibule
plate 50 or 60 and then into the appropriate vestibule
area. During this movement, the sealing plate 68 is moved
from a sealing position with respect to one sealing assem-
bly to the sealing position with respect to the other seal-
ing assembly.

Referring now to FIG. 4, a diagrammatic illustration of
the furnace 10 is shown wherein the piping for the vacu-
um systems is particularly illustrated. One of-the features
of the present invention is maintaining a vacuum in the
heating chamber 12 while alternately bringing the vesti-
bule areas 24 and 26 to atmosphere. As previously de-
scribed, the heating chamber 12 communicates with a
vacuum pump through the port 20 and as shown in FIG.
4, both the vestibule areas 24 and 26 communicate with
the same vacuum pump through the lines 130, 132, and
134. Solenoid operated valves 136 and 138 are interposed
in the lines 130 and 132, respectively, and are adapted
to control the evacuation of the chambers 24 and 26 as
required. Since the sealing assemblies 48 and 58 are evacu-
ated to a lower pressure than the heating chamber 12, a
separate vacuum pump is provided therefor, and, as fur-
ther illustrated in FIG. 4, lines 140 and 142 are con-
nected to the secondary vacuum pump through a line 144.
It is understood that the vacuum in the sealing assemblies
48 and 58 is somewhat greater than that maintained with-
in the heating chamber 12, wherein any leakage through

* either the sealing assembly 48 or 58 when the plate 68
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is in engagement therewith will always be from the heat-
ing chamber thereto thereby protecting the heating cham-
ber 12 when either the vestibule area 24 or 26 is brought
to atmosphere. Solenoid operated valves are also em-
ployed in the lines 140 and 142 for controlling the evacu-
ation of the sealing assemblies 48 and 58.

As previously mentioned, it is necessary to quench the
work load in an atmosphere after the heat treatment
thereof, and for this purpose a gaseous medium, such as
nitrogen, is introduced into the vestibule area to which
the heat treated work load has been moved. In order to
introduce the nitrogen into the vestibule areas 24 and 26,
a nitrogen supply is indicated in FIG. 4 and communi-
cates with the vestibule areas 24 and 26 through a line
146 and lines 148 and 150. An intermediate line 152 also
communicates with the nitrogen supply and directs the
nitrogen to a manifold 154 which in turn directs the nitro-
gen into another portion of the vestibule areas 24 and 26
through lines 156 and 158. Appropriate solenoid oper-
ated valves are interposed in all of the lines in the back-
fill system as indicated in FIG. 4 for controlling the sup-
ply of nitrogen to the vestibule areas.

As previously described, the sealing plate 68 that is in-
terconnected to the transfer assembly 70 and is moved
therewith is adapted to be placed in sealing engagement
with either the sealing assembly 48 or 58, depending upon
whether the carrier 104 or 105 is moved into the transfer
zone 28. In order to positively locate the sealing plate
68 in the sealing position thereof, the sprocket chain 102
that is utilized for moving the transfer assembly 70 is
supplemented by an air cylinder 160, the piston rods 163
and 164 of which are interconnected to the sprocket
chain 102, As shown in FIG. 5, an air supply directs air
under pressure into the cylinder 160 through the lines
166 and 168. Switches 176 and 172 are responsive to
movement of the air cylinder piston rods 163 and 164



3,431,346

7

for operating solenoid valves 174 and 176 which direct
the air under pressure into the appropriate side of the
cylinder 160. Thus, the piston rods 163 and 164 will be
shifted, which will, in effect, move the sealing plate 68
into a positive sealing position on either the sealing as-
sembly 48 or 58.

After the work load has been removed from the heat-
ing chamber 12 following the heating cycle and trans-
ferred to a vestibule area, a cooling cycle then ensues,
following which the work load is quenched by backfilling
the vestibule area with nitrogen. In order to cool the
vestibule areas 24 and 26, cooling fans 178 and 186 are
provided and are driven by separate motors 182 and 184,
respectively. As shown in FIG. 2, the cooling fans 178
and 180 project into the vestibule areas 24 and 26, re-
spectively, and are interconnected to their respective mo-
tors through shafts 186 and 188, the motors 182 and 184
being mounted on the housing sections that define the
vestibule areas 24 and 26, respectively. As will be further
described, the motors 182 and 184 are automatically con-~
trolled to begin the cooling cycle after a work load has
been removed to the appropriate vestibule area.

Operation

The operation of the furnace will now be described,
and reference is made to FIGS. 6 through 11. In FIG. 6,
the transfer mechanism 70 is positioned such that the seal-
ing plate 68 is located in engagement with the sealing
assembly 58, thereby sealing the vestibule area 26 from
the transfer zone 28 and the heating chamber 12. In this
position of the sealing plate 68 the vestibule area 24 is
located in communication with the transfer zone 28 and
the heating chamber 12, and the vacuum in the vestibule
area 24 is essentially the same as that in the heating cham-
ber 12. With the sealing plate 68 located as shown in
FIG. 6, and with the vestibule area 26 at atmosphere, the
left door 42 is automatically in the open position, which
permits a basket 126 with a work load therein to be
placed on the carrier 104 that is located within the vesti-
bule area 26. The door 42 is then closed, which then
closes a switch 174 (FIG. 4) that starts a timing cam
motor (not shown). The timing cam operates the sole-
noid valve 138 to cause the vestibule area 26 to be placed
in communication with the vacuum pump for the cham-
bers. After the vestibule area 26 is evacuated to approxi-
mately 100 microns or better, it is then backfilled with
nitrogen to approximately 5 inches mercury and equaliz-
ing valves (not shown) are then operated to equalize the
pressure in the main heat chamber 12 and the vestibule

area 26. With the pressure in the vestibule area 26 reading .

approximately five inches of mercury vacuum, the trans-
fer mechanism 70 is manually operated by rotating the
handle 100, and the carrier 104 is then moved to the
transfer zone 28 and rotated at right angles therein. The
work rod 39 which is manually controlled by an operator
is shifted to move the work basket 126 from the carrier
104 onto the track 128 and into the heating chamber 12
as shown in FIG. 7. Simultaneously with the movement
of the transfer mechanism 70 to the position illustrated in
FIG. 7, the plate 68 is shifted to the right hand position
for engagement with the sealing assembly 48, thereby
sealing the vestibule area 24 from communication with the
heating chamber 12. In this position of the plate 68, the
seal is protected by the evacuation of the chamber 56 of
the sealing assembly 48 through the line 140. After the
heating cycle for the work load in the heating chamber 12
has been completed as determined by the material being
heat treated, the work basket 126 is manually withdrawn
to the carrier 104 for return to the vestibule area 26
(FIG. 8). During the heating cycle, the vestibule area 24
is returned to atmosphere by backfilling with nitrogen
through line 148 and the line 156. When the vestibule
area 24 returns to atmosphere, the door 40 automatically
opens. A basket 1264 with a work load therein is then
placed within the vestibule area 24 on the carrier 165 lo-
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cated therein and is ready for tramsfer to the heating
chamber 12 (FIG. 7).

With the vestibule area 24 sealed, and the new work
load located therein, the vestibule area is then placed in
commumication with the vacuum pump and reduced in
pressure to approximately 100 microns. The vestibule
area is then backfilled with nitrogen to approximately 5
inches mercury which is essentially the same pressure that
exists in the heating chamber 12. At this time, the pressure
is equalized in the vestibule area 24 and the heating cham-
ber 12, and the operating handle 100 is again rotated
to move the heat treated work load from the transfer zone
into the vestibule area 26. Simultaneously, the basket 126a
with the work load to be heat treated that is located in
the vestibule area 24 is moved to the transfer zone for
transfer to the heat treating chamber 12, and the sealing
plate 68 is moved from engagement with the sealing as-
sembly 48 to engagement with the sealing assembly 58
(FIG. 9). The cooling motor within the vestibule area 26
is automatically operated, and the timing motor controls
the cooling cycle to cool the heat treated work load located
in the vestibule area 26 for a predetermined period of
time. The timing motor then opens the backfill supply
valve to the vestibule area 26 to provide for entry of nitro-
gen therein to backfill the vestibule area 26. The vestibule
area 26 is then brought to atmospheric pressure and the
door 42 is automatically opened. The procedure is then
repeated wherein a basket 1265 with a new work load is
placed in the vestibule area 26 while the work load in
the basket 1264 in the heating chamber 12 is going through
the heating cycle (FIG. 10). Once the work load in the
basket 1264 has completed the heating cycle, it is moved
back to the transfer zone 28 onto its catrier 105 by the
operator and returned to the vestibule area 24 (FIG. 11)
which simultaneously moves the basket 1265 with a new
work load from the vestibule area 26 to the transfer zone
28. Thereafter the basket 126b is moved into the heating
chamber 12. With the vestibule area 24 now sealed by the
plate 68, the work load therein is cooled and quenched
by the introduction of nitrogen therein and thereafter the
vestibule area 24 is brought to atmosphere for removal
of the heat treated work load therefrom.

‘While there is shown and described herein certain spe-
cific structure embodying the invention, it will be mani-
fest to those skilled in the art that various modifications
and rearrangements of the parts may be made without de-
parting from the spirit and scope of the underlying inven-
tive concept and that the same is not limited to the par-
ticular forms herein shown and described.

What is claimed is:

1. In a furnace construction for heat treating metallic
articles, a heating chamber into which said articles are
transferred for the heat treatment thereof, opposed vesti-
bule areas located in spaced relation adjacent to said heat-
ing chamber and being disposed for communication there-
with, said vestibule areas being coaxially aligned with re-
spect to their longitudinal axes, the longitudinal axis of
said heating chamber being generally perpendicular to the
longitudinal axes of said vestibule areas and projecting
generally intermediate therebetween, each of said vesti-
bule areas defining a loading and cooling station in which
the articles are placed for transfer to said heating cham-
ber and to which the articles are transferred for cooling
after the heat treating operation in said heating chamber,
a sealing member that is coaxial with said vestibule areas
and that is movable therebetween, and means for se-
quentially moving said sealing member to alternately seal
one vestibule area from said heating chamber during the
cooling and loading operations and to locate the other
vestibule area in communication with said heating cham-
ber when said articles are to be transferred thereto for
the heat treatment thereof.

2. In a furnace construction as set forth in claim 1,
means for evacuating said heating chamber and the vesti-
bule area in communication therewith during the heat
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treating operation, each of said vestibule areas having a
sealing assembly against which the sealing member is
alternately moved, and means for evacuating the sealing
assemblies of said vestibule areas and maintaining a pres-
sure therein that is lower than in said heating chamber,
thereby effectively sealing the vestibule areas from the
heat treating chamber as each vestibule area is sealed off
therefrom during the cooling and loading operations.

3. In a furnace construction as set forth in claim 2,
said moving means including means for carrying said arti-
cles and for transferring them to and from said vestibule
areas, said carrying and transferring means being mov-
able in an axial direction through a vestibule area and
then being movable to a position that is transverse to said
first direction of movement, wherein the carrying and
transferring means is located such that the articles carried
thereon are positioned for movement to said heat treat-
ment chamber for heat treatment therein,

4. In a furnace construction as set forth in claim 3,
a transfer chamber located between said vestibule areas
and forwardly of the throat of the heating chamber, said
sealing member being movable within the transfer cham-
ber to locate either of the vestibule areas in communica-
tion with said heating chamber and to seal the other vesti-
bule area therefrom.

5. In a furnace construction as set forth in claim 4,
said carrying and transferring means including a carrier
on which a basket is mounted, the articles to be heat
treated being located within said basket said carrier being
pivotally mounted and being responsive to movement
thereof into said transfer chamber for pivoting from a
position that is coaxial with respect to said vestibule areas
to a position transverse thereto and coaxial with respect
to said heating chamber, said carrier thereafter being
movable axially with respect to said heating chamber from
said transfer chamber for location within said heating
chamber.

6. In a furnace construction as set forth in claim 5,
resilient means interconnected to said carrying and trans-
fer means and cooperating therewith to cause said carrier
to be pivoted under tension to the transverse position,
wherein the carrier is returned by the action of said resil-
ient means to the position that is coaxial with said vesti-
bule areas when the moving means is actuated to move
the sealing member from a sealing position with respect
1o one vestibule area to a sealing position with respect to
the other vestibule area.

7. In a furnace construction as set forth in claim 1,
means responsive to movement of the articles from the
heating chamber to a vestibule area for cooling said arti-
cles therein.

8. In a furnace construction as set forth in claim 7,
means for introducing a gaseous medium into the vesti-
bule area to which the articles are moved after the heat
treatment thereof and following a predetermined cooling
cycle, said gaseous medium being introduced in the vesti-
bule area to bring the pressure therein to approximately
atmospheric so that the articles may be removed there-
from.

9. In a furnace construction for heat treating a work
load therein, a heating chamber in which the work load
is heat treated, opposed vestibule areas located adjacent
to said heating chamber and being spaced from each
other in generally aligned relation, means for sealing each
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of said vestibule areas from atmosphere means for selec-
tively evacuating each of said vestibule areas to a pressure
less than atmosphere, means for moving a work load
from one vestibule area after reducing the pressure there-
in to a position intermediate said vestibule areas, wherein
said work load is transferred to said heating chamber for
a predetermined heating cycle, means responsive to the
moving of said work load intermediate said vestibule
areas for sealing the other vestibule area from said one
vestibule area and said heating chamber, said moving
means transferring the work load to said one vestibule
area after the heating cycle and simultaneously moving
the sealing means to a position for sealing said one vesti-
bule area from said heating chamber while locating the
other vestibule area in communication therewith, and
means for cooling the heat treated work load that has
been moved to said one vestibule area after the heating
cycle.

10. In a furnace construction for heat treating metallic
articles, a heating chamber into which said articles are
transferred for the heat treatment thereof, said heating
chamber being maintained at a substantially constant tem-
perature and vacuum and having a non-oxidizing atmos-
phere located therein under partial pressure that main-
tains oxidizing impurities in said heating chamber at a
low level of concentration, at least one vestibule area lo-
cated adjacent to said heating chamber and normalily in
communication therewith and defining a loading and cool-
ing station in which the articles are placed for transfer to
said heating chamber, a sealing member for sealing off
communication between said vestibule area and heating
chamber and means for moving said sealing member to
and from the sealing position thereof, at least one other
vestibule area located adjacent to said heating chamber
and disposed in aligned, coaxial relation with respect to
said first-named vestibule area, the axes of said vestibule
areas being located generally transverse with respect to
the axes of said heating chamber, wherein the longitudinal
axis of said heating chamber as projected extends substan-
tially intermediate the vestibule areas, means for trans-
ferring a work load of said articles in a first direction
from one of said vestibule areas to a zone intermediate
said vestibule areas, said work load being thereafter trans-
ferred to said heating chamber in a second direction that
is transverse to said first direction, and means for seal-
ing the other of said vestibule areas during movement of
the work load from the one vestibule area to the inter-
mediate zone and then to said heating chamber, said seal-

‘ing means being responsive to movement of the work

load to the intermediate zone for sealing said other ves-
tibule area.
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