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(57) Abréegée/Abstract:

he present invention relates to a chained thermal processing installation under rarefied atmosphere including several processing
cells linked in a horizontal plane to a common air-tight chamber provided with handling means for transferring a load from one cell

to another. The common chamber iIs a cylinder with a horizontal axis, at least one end of which Is arranged to recelve a module In
the form of a cylindrical extension to which additional cells are connected.
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MODULAR VACUUM THERMAL PROCESSING INSTALILIATION

Abstract

The present 1invention relates to a chained thermal
processing 1nstallation under rarefied atmosphere including
several processing cells linked in a horizontal plane to a common
alr—-tight chamber provided with handling means for transferring a
load from one cell to another. The common chamber i1s a cylinder
with a horizontal axis, at least one end of which 1s arranged to

receive a module in the form of a cylindrical extension to which

additional cells are connected.
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MODULAR VACUUM THERMAL PROCESSING INSTALIATION

BACKGROUND OF THE INVENTION

Field of the Invention

The present 1nvention relates to a thermal processing

installation under rarefied atmosphere 1ncluding several process-

ing cells linked to a common ailr-tight chamber provided with

handling means for transferring a load from one cell to another.
Discussion of the Related Art

French patent application 2537260 describes such a
thermal processing 1nstallation. The processing cells are
arranged horizontally 1n a stellate fashion 1inside a cylindrical
alr-tight chamber having a vertical axis. The cells are serviced
by a central handling device.

ra—

A disadvantage of known 1installations of this type 1s

that the number of processing cells 1s fixed. There 1s no possi-

bility of modifying the installation to make 1t have additional

processing cells.

Another disadvantage of such installations 1is that it

—
e

1s particularly difficult to achieve malntenance operations

inside the chamber, for example to adjust the handling device.
Such an operation most often requlires a complete or partial

disassembly of the handling device.
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Summary of the invention

An object of the present 1nvention 1s to provide a
chained thermal processing 1nstallation under rarefied atmosphere
which can receilve any number of processing cells.

Another object of the present 1nvention 1s to provide
such an installation which enables particularly easy maintenance
operations inside the chamber.

These objects are achieved by means of a chained ther-

mal processing 1nstallation under rarefled atmosphere including
several processing cells linked 1n a horizontal plane to a common
alr-tight chamber provided with handling means for transferring a
load from one cell to another. The common chamber 1s a cylinder
with a horizontal axis, at least one end of which 1s arranged to
receive a module 1n the form of a cylindrical extension to which
additional cells are connected.

According to an embodiment of the present invention, at

least one end of the cylinder 1s provided with a removable cover

1n place of which the module can be mounted.
According to an embodiment of the present invention,
the handling means 1nclude a carrlage moving 1n a direction

parallel to the cylinder axis and servicing the cells by means of

a telescopic element.

According to an embodiment of the present invention,
one of the cells 1s an o1l quenching cell also used as a load-
ing/unloading cell.

According to an embodiment of the present invention,
the carriage moves on ralls attached to the chamber, these rails

beling prolonged in the module by rails attached to the module.

According to an embodiment of the present 1invention,
the module 1s provided to be assembled by one end to the chamber
and by the other end to another module.

According to an embodiment of the present invention,
the module 1s open at both ends, the end which remains open after
assembly of the module to the chamber receiliving an additional

module or the cover.
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According to an empbodiment of the present i1nvention,
the 1nstallation 1includes a gas quenching cell operating with

nitrogen or a mixture comprising at least 50% of nitrogen.

The foregoing objects, features and advantages of the

present 1invention will be discussed 1n detail in the following

non—-limiting description of specific embodiments 1n connection

with the accompanying drawings.
Brief Description of the Drawlings

Fig. 1 schematically shows a top view of a chained
thermal processing 1installation according to the present 1inven-
tion;

Fig. 2 very schematically shows a side cross-—section

view of the installation of Fig. 1; and
Fi1g. 3 shows a side cross-section view of an alterna-

g

tive of the installation of Fig. 1.

Detailed DescriEtion

To be able to use any number of processing cells 1n a

chained thermal processing 1nstallation, the present invention

provides a modular 1installation. The modularity 1s made possible

by a specific structure of the i1installation.
Fig. 1 illustrates a basic module 6 of an installation
according to the present 1nvention and 1n dotted lines an

additional module 8.

Basic module 6 1ncludes an air-tight chamber 10 1n the

P

form of a cylinder of horizontal axis. Both ends of cylinder 10,

provided with flanges, are closed by removable alr-tight covers
12. The processing cells are laterally connected to cylinder 10
and are located i1n a same horizontal plane. As an example, Fig. 1

11]lustrates two thermal processing cells 14 arranged facing each

other, a loading/unloading cell 15, and a gas quenching cell 16
arranged facing the loading/unloading cell 15.

As can be better seen 1n Fig. 2, cylindrical chamber 10
includes lateral cylindrical extensions 10-1 provided with
flanges enabling the tight attachment of the processing cells,

for example, by means of bolts.
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Conventionally, the openings for communication of ther-
mal processing cells 14 with chamber 10 are provided with doors
(not shown) which are heat i1nsulating but not air-tight. Indeed,
the pressure which 1s created 1n chamber 10, on the order of 5
millibars, 1s that which must be present in processing cells 14.
Conversely, loading/unloading cell 15 and gas quenching cell 16
are provided with air-tight doors, respectively 15-1 and 16-1, at
thelir openings for communication with chamber 10. Indeed,
loading/unloading cell 15 includes an outer door 15-2 for insert-
1ng the loads to be processed into the installation. It must thus
be possible to submit cell 15 to the atmospheric pressure without
disturbing the atmosphere of chamber 10. Similarly, a pressure
higher than the atmospheric pressure 1s present 1n cell 16 during
quenching operations.

A handling device 1s 1in the form of a carriage 18

moving 1n a direction parallel to the axis of cylinder 10.

Carriage 18 moves, for example, on rails 20 extending along the

entire length of cylinder 10. Carriage 18 1s provided with a
telescopic fork 22 which can extend on either side of carriage 18
to the centers of cells 14 to 16 to pick up and deposit a load

being processed.

In Fig. 1, carriage 18 1s located at the level of cells

15 and 16, and telescopic fork 22 penetrates into cell 15 to pick
up a load 24. Of course, cell 15 has previously been submitted to
the pressure of chamber 10 to allow door 15-1 to open. As shown
in Fig. 2, load 24 1s laid on supports 26 elevating load 24 with
respect to the bottom of the cell and enabling fork 22 to pass
under the load. Fork 22 1s raised to 1lift up load 24 from
supports 26, then drawn back to bring load 24 onto carriage 18.
Then, carriage 18 moves 1n front of the desired cell, for
example, to the position shown 1n dotted lines. Fork 22 is then
drawn out and lowered to deposit load 24 1n the cell.

In the basic installation of Fig. 1 (shown 1in full

line), the two cells 14 are, for example, carburizing cells,

which will enable the processing of two loads 24 practically at
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the same time. The single quenching cell 16 will suffice since
the quenching operation 1s particularly fast as compared to

carburilzing operations.

If the yield of the installation should be increased or
1f 1t 1s desired to perform other processings, additional
processing cells are required. In this case, a module 8 shown in
dotted lines 1n Fig. 1 1s assembled to the basic installation.
Module 8 1ncludes a cylindrical portion 10’ which 1s assembled in

pron

the continuity of c¢ylindrical chamber 10 1n place of one of

covers 12. The removed cover 12 may be used to close the free end
of cylindrical portion 10’ . Module 8 may be comprised, as shown,

of only two additional cells 14’ connected facing each other to

cylindrical portion 10’.

Of course, additional modules may be assembled to the
free ends of module 8 and basic module 6 1n place of covers 12.
Several modules may thus be assembled 1n cascade to create a

thermal processing 1nstallation adapted to the user’s needs.

In the case where carriage 18 1s mounted on rails 20,
as shown, module 8 may include rails 20’ which connect to rails

20 when module 8 1s assembled to the basic installation.

To operate 1n chamber 10 or 10’, 1t 1s sufficient to
remove one or both covers 12, which opens a corridor enabling a
person to penetrate 1nto the 1installation and to easily perform
the necessary operations on handling device 18, 22, and on the
cells. In case of need, the handling device 1s moved to one side
or the other of the chamber.

As shown 1n Fig. 2, the 1installation may 1include a
loading/unloading cell 15 and a gas quenching cell 16. A gas
quenching 1s appropriate for a great number of materials. To
obtain the right compromise between the power required to stir

pore

the hardening gas and the variety of the materials which can be

gas—quenched, nitrogen or a mixture containing at least 50% of
nitrogen 1s used.

Nevertheless, some materials require an oll quenching.
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Fig. 3 shows a side cross—-section view of an instal-
lation of the type of Fig. 1, comprising an o1l quenching cell
30. Cell 30 may advantageously replace loading/unloading cell 15
of Figs. 1 and 2. 01l quenching cell 30 then comprises an outer
door 30-1 wused to extract and 1introduce 1loads 24 1in the
installation. Cell 30 further includes an elevator 32 enabling
malntaining the load at a height adapted to handling device 18,
22 and to 1mmerge load 24 1n an o1l bath 34.

This disposition 1s advantageous because, since the

quenching operation 1s the last one, the processed load 24 may

directly be extracted, which cancels the time of travel from a
quenching cell to the loading/unloading cell. The additional cost
of a dedicated loading/unloading cell is also avoided.

Of course, o1l quenching cell 30 1is provided, like

loading/unloading cell 15, with an air-tight door (not shown)

meant to 1solate 1t from chamber 10 to enable loading/unloading
operations at atmospheric pressure without affecting the pressure
present 1n chamber 10.

Handling device 18, 22 1s driven by conventional means.
For example, carriage 18 may move along rails 20 by means of an

1integrated electric motor provided with a pinion which is 1in mesh

with a rack arranged 1n a direction parallel to the rails.
Telescopic fork 22 may be extended and retracted by a chain or
lever system. The raising and lowering of the fork may be
obtained by a cam or eccentric system.

Of course, the present invention 1s 1likely to have

various alterations, modifications, and improvements which will

readily occur to those skilled 1in the art. Such alterations,
modifications, and 1mprovements are 1intended to be part of this
disclosure, and are 1ntended to be within the spirit and the
scope of the present 1nvention. Accordingly, the foregoing
description 1s by way of example only and 1s not intended to be
limiting. The present invention 1s limlited only as defined in the

following claims and the equivalents thereto.
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y

The embodiments of the invention in which an exclusive
property or privilege 1s claimed are defined as follows:

1. A chained thermal processing 1nstallation under
rarefied atmosphere 1ncluding several processing cells (14, 15,
16) linked 1n a horizontal plane to a common alr-tight chamber

provided with handling means (18, 22) for transferring a load

(24) from one cell to another, wherein the common chamber is a
cylinder with a horizontal axis (10), at least one end of which
1s arranged to recelve a module (8) 1in the form of a cylindrical
extension (10") to which additiocnal cells (14') are connected.

2. The thermal processing i1nstallation of claim 1,
whereln at least one end of the cylinder 1s provided with a
removable cover (12) 1n place of which the module can be mounted
(8) .

3. The thermal processing 1nstallation of claim 1,
wherein the handling means 1include a carriage (18) moving 1n a
direction parallel to the cylinder axis (10) and servicing the
cells by means of a telescopilc element (22).

4. The thermal processing 1nstallation of claim 1,
wherein one of the cells 1s an o1l quenching cell (30) also used
as a loading/unloading cell.

5. The thermal processing 1nstallation of claim 1,
whereln the carriage (18) moves on ralls (20) attached to the
champber (10), these rails belng prolonged in the module (8) by
rails (20') attached to the module.

0. The thermal processing 1nstallation of claim 1,

wherein the module (8) 1s provided to be assembled by one end to
the chamber (10) and by the other end to another module.

7. The thermal processing 1installation of claim 2,
wherein the module (8) 1s open at both ends, the end which
remalns open atftter assembly of the module to the chamber (10)
recelving an additional module or the cover (12).

3. The thermal processing installation of claim 1,
1ncluding a gas quenching cell (16) operating with nitrogen or a

mlxXture comprising at least 50% of nitrogen.
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