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Description

1. Field of the Invention

[0001] The present invention relates to a method for
manufacturing a sealed contactor of an electromagnetic
switching device and, more particularly, to a method for
manufacturing a sealed contactor by injecting an arc ex-
tinguishing gas into an air-tight space of an electromag-
netic switching device and sealing it.

2. Description of the Related Art

[0002] In general, in a hybrid automobile, a fuel-cell
automobile, or an electric automobile such as a golf cart
and an electric forklift, or the like, an electronic switching
device for opening and closing DC power is installed be-
tween a storage battery and a DC power conversion de-
vice to supply DC power from the storage battery into the
DC power conversion device or cut off power supply to
the DC power conversion device.
[0003] Also, in an environment-friendly developing
system such as a photovoltaic system, a wind power gen-
eration system, or the like, the electromagnetic switching
device for opening and closing DC power is installed be-
tween a DC generator and an inverter which converts
DC generation power into AC power of a commercial
frequency and voltage to serve to supply DC generation
power to the inverter or cut off DC generation power.
[0004] The electromagnetic switching device may be
configured to include a fixed contact point and a movable
contact point and an actuator for driving the movable con-
tact point such that the contact points can be controlled.
[0005] In particular, in the electromagnetic switching
device for opening and  closing DC power, used for an
electric automobile, when the movable contact point is
instantly released from the fixed contact point, namely,
the contact point in an OFF state, an arc may be gener-
ated, and in order to quickly extinguish arc, the space in
which the contact points are disposed is required to be
configured to be air-tight and the air-tight space is re-
quired to be filled with an arc extinguishing gas.
[0006] In order to allow an electronic component to
maintain a life span of a certain level or longer and reliable
functions thereof, the arc extinguishing gas is required
to be maintained by a certain level or higher in the air-
tight space, and to this end, a technique for sealing the
arc extinguishing gas is required.
[0007] Document EP 0 798 752 discloses a method
according to the preamble of claim 1.

SUMMARY OF THE INVENTION

[0008] An aspect of the present invention provides a
method for manufacturing a sealed contactor of an elec-
tromagnetic switching device capable of sealing a space
which may be filled with an arc extinguishing gas in order
to extinguish an arc generated when a contact point is in

an OFF state.
[0009] Another aspect of the present invention pro-
vides a method for sealing a space without using sub-
materials in forming an air-tight space of an electromag-
netic switching device.
[0010] According to an aspect of the present invention,
there is provided a method for manufacturing a sealed
contactor, including: forming a driving body by coupling
a movable contact point, a shaft, and a core, and coupling
a housing and a plate to form an air-tight space in which
a fixed contact point and a movable contact point are
disposed; air-tightly fixing a detachable chamber to a low-
er portion of the plate and forming the interior of the cham-
ber under an insulating gas atmosphere; inserting the
protruded shaft and core of the driving body into a  cyl-
inder and coupling the cylinder to the lower portion of the
plate to form a sealing structure; and sealing the plate
and the cylinder.
[0011] In coupling the housing and the plate, the hous-
ing, a connection body fixing the housing, and the plate
may be coupled to the form the sealing structure.
[0012] In forming the interior of the chamber under an
insulating gas atmosphere, the detachable chamber may
be air-tightly fixed to the lower portion of the plate in a
state in which the protruded shaft and the core of the
driving body are exposed, and an insulating gas is inject-
ed into the chamber in a vacuum state at a certain pres-
sure.
[0013] The insulating gas may be hydrogen (H2) or a
mixture of hydrogen (H2) and nitrogen (N2).
[0014] In this case, in forming the interior of the cham-
ber under the insulating gas atmosphere, the mixture gas
of hydrogen (H2) and nitrogen (N2) may be injected, or
hydrogen (H2) and nitrogen (N2) may be separately in-
jected to be mixed within the chamber.
[0015] In forming the interior of the chamber under the
insulating gas atmosphere, the insulating gas may be
injected by using a gas pump connected to the chamber.
In this case, in forming the interior of the chamber under
the insulating gas atmosphere, the interior of the cham-
ber may be exhausted to be vaccumized by the gas pump
and then the insulating gas may be injected into the
chamber.
[0016] In coupling the cylinder, within the chamber un-
der the insulating gas atmosphere, the shaft and the core
protruded from the lower portion of the plate may be in-
serted into the cylinder, and the cylinder is then tightly
attached to the plate by using the jig installed within the
chamber, thus forming the sealing structure of the hous-
ing, the plate, and the cylinder.
[0017] In the sealing, within the chamber under the in-
sulating gas atmosphere, the plate and the cylinder may
be projection-welded or laser-welded.
[0018] The foregoing and other objects, features, as-
pects and advantages of the present invention will be-
come more apparent from the following detailed descrip-
tion of the present invention when taken in conjunction
with the accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

FIG. 1 is a view showing an electromagnetic switch-
ing device according to an embodiment of the
present invention;
FIGS. 2A and 2B are views showing a switching state
of the electromagnetic switching device according
to an embodiment of the present invention;
FIG. 3 is a view showing an air-tight space into which
an arc extinguishing gas is injected in the electro-
magnetic switching device according to an embodi-
ment of the present invention; and
FIGS. 4A and 4B are views showing a structure for
manufacturing the sealed contact points according
to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0020] An electromagnetic switching device according
to an embodiment of the present invention will be de-
scribed in detail with reference to the accompanying
drawings.
[0021] FIG. 1 is a view showing an electromagnetic
switching device according to an embodiment of the
present invention. With reference to FIG. 1, the  electro-
magnetic switching device 100 includes an arc extin-
guishing unit 110 and a driving unit 120.
[0022] The arc extinguishing unit 110 includes a fixed
contact point 111 and a movable contact point 112 to
have a contact point opening and closing structure to
perform switching on an external device connected to
the electromagnetic switching device 100.
[0023] The driving unit 120 includes an actuator for
controlling opening and closing of contact points by using
an electrical signal. The electromagnetic switching de-
vice 100 switches an external device connected with the
electromagnetic switching device 100 according to a ver-
tical motion of the driving unit 120 through the actuator.
[0024] The driving unit 120 includes an excitation coil
121 generating magnetic force by an electrical signal to
generate a driving force of a contact point, a fixed iron
core 122 fixedly disposed within the excitation coil 121,
and a movable iron core 123 disposed to face the fixed
iron core 122. The fixed iron core 122 and the movable
iron core 123 may be called a core.
[0025] A coil bobbin 124 around which the excitation
coil 121 is wound is provided between the excitation coil
121 and the fixed iron core 122 and the movable iron
core 123, and the fixed iron core 122 and the movable
iron core 123 are disposed along an axial direction of the
coil bobbin 124. The fixed iron core 122 and the movable
iron core 123 form a magnetic path through which mag-
netic flux generated by the excitation coil 121 passes.
The movable iron core 123 has driving force of moving
in a vertical direction by the magnetic flux generated by
the excitation coil 121.

[0026] A plunger cap or cylinder 125 is formed between
the coil bobbin 124, the  fixed iron core 122, and the
movable iron core. The plunger cap or cylinder 125 is
made of a nonmagnetic material and has a cylindrical
shape. The side, of the plunger cap or cylinder 125, at
the side of the arc extinguishing unit 110 is open and the
other side thereof is closed.
[0027] The plunger cap or cylinder 125 has a shape of
a container in which the fixed iron core 122 and the mov-
able iron core 123 are received, and the fixed iron core
122 and the movable iron core 123 are formed to have
a cylindrical shape, and the outer diameter of the fixed
iron core 122 and that of the movable iron core 123 have
the substantially same diameter as the inner diameter of
the plunger cap 125. The movable iron core 123 may be
movable in an axial direction of the plunger cap 125.
[0028] A movement range of the movable iron core 123
may be determined between a joining position at which
one side of the movable iron core 123 is joined to the
fixed iron core 122 and an initial position at which the
other side of the movable iron core 123 is separated from
a bottom face of the plunger cap 125. The joining force
joining the movable iron core 123 to the fixed iron core
122 is provided by an electromagnetic pulling power
formed by the excitation coil 121, and spring power in a
direction in which the movable iron core 123 is returned
to its initial position is provided by a return spring 126.
[0029] A fastening hole 127 allowing a portion of the
fixed iron core 122 to be inserted to pass through is
formed at a central portion of the driving unit 120. The
fixed iron core 122, in a state of being inserted in the
fastening hole 127, is fixed in the driving unit 120.
[0030] The movable iron core 123 is provided at the
central portion of the driving unit 120, and becomes
closed to or away from the fixed iron core 122. A guide
for  guiding a motion of the movable iron core 123 may
be provided at an inner side of the core bobbin 124 of
the central portion.
[0031] A through hole 128 is formed at a central portion
of the fixed iron core 122 and the movable iron core 123,
and a shaft 130 is disposed in the through hole 128
through the arc extinguishing unit 110 and the driving
unit 120. The shaft 130 is disposed to penetrate through
the through hole 128 in an axial direction. The movable
contact point 112 is coupled to an upper end of the shaft
130 and movable iron core 123 is coupled to a lower end
of the shaft 130, so the shaft 130 transfers a vertical mo-
tion of the movable iron core 123 to the movable contact
point 112.
[0032] A housing 114 having a box-like shape with an
open lower portion is installed on an upper portion of the
driving unit 120. The housing 114 includes terminal holes
formed at an upper portion thereof, and the fixed contact
points 111 and fixed terminals 115 are inserted through
the terminal holes.
[0033] The movable contact point 112 is disposed be-
low the fixed contact points 111 within the housing. The
movable contact point 112 is coupled with the shaft 130
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and is brought into contact with the fixed contact point
111 and separated from the fixed contact point 111 for a
switching operation.
[0034] A contact spring 113 is provided below the mov-
able contact point 112 in order to provide elastic force
when the movable contact point 112 is brought into con-
tact with the fixed contact point 111. Through the contact
spring 113, the movable contact point 112 can be main-
tained in a state of being in contact with the fixed contact
point 111 by a certain pressure or higher. Also, when the
movable contact point 112 is separated from the fixed
contact point 111, the contact spring 113 reduces a mo-
tion speed of the movable iron core 123 and the shaft
130,  thereby reducing impact force when the movable
iron core 123 is brought into contact with the plunger cap
125, thus restraining generation of noise and vibration.
[0035] FIGS. 2A and 2B are views showing a switching
state of the electromagnetic switching device according
to an embodiment of the present invention. Specifically,
FIG. 2A shows a closed state of the electromagnetic
switching device and FIG. 2B shows an open state of the
electromagnetic switching device.
[0036] According to the structure illustrated in FIG. 1,
when a current flows to the excitation coil 121, a magnetic
flux is generated in the vicinity of the excitation coil 121.
According to this magnetic flux, the fixed iron core 122
and the movable iron core 123 are magnetized such that
the mutual facing sides have different polarities. Accord-
ingly, the movable iron core 123 is absorbed to the fixed
iron core 122, so they are in contact with each other.
When the movable iron core 123 is at the joining position
with the fixed iron core 122, the fixed contact point 111
and the movable contact point 122 are in contact with
each other. When the fixed contact point 111 and the
movable contact point 112 are in contact, power is sup-
plied to an external device, and this state is the closed
state of FIG. 2A.
[0037] Also, when the excitation coil 121 is shorted,
generation of the magnetic force of the excitation coil 121
is stopped and the driving force of the movable iron core
123 is lost, so the movable iron core 123 is returned to
its initial position by the elastic force of the return spring
126. Immediately when the movable iron core 123 is re-
turned to its initial position, the shaft 130 is moved and
the movable contact point 112 is separated from the fixed
contact point 111.
[0038] Here, the return spring 126 is accommodated
in a spring receiving recess  201 installed at the fixed iron
core 122. When the movable iron core 123 is in the closed
state (i.e., when the movable iron core 123 has been
moved to be at the joining position), the return spring 126
is compressed to be entirely accommodated in the spring
receiving recess 201, so the return spring 126 is not an
obstacle interfering with the coupling of the movable iron
core 123 to the fixed iron core 122. When the movable
iron core 123 is returned to its initial position, power sup-
ply to the external device is stopped, and this state is the
open state of FIG. 2B.

[0039] The electromagnetic switching device switches
the external device by repeatedly performing the closed
state of FIG. 2A and the open state of FIG. 2B.
[0040] FIG. 3 is a view showing an air-tight space into
which an arc extinguishing gas is injected in the electro-
magnetic switching device according to an embodiment
of the present invention.
[0041] With reference to FIG. 3, in order to accommo-
date the arc extinguishing unit 110, the fixed iron core
122, and the movable iron core 123 in an air-tight space,
the housing 114, a connection body 301, an upper plate
302, and the plunger cap 125 are installed and air-tightly
joined. Namely, the space encompassed by the housing
114, the connection body 301, the upper plate 302, and
the plunger cap 125 is formed to be air-tight.
[0042] The housing 114 is made of a heat-resistant
material such as ceramic, or the like, and has a box-like
shape. An opening 310 is formed at a lower portion of
the housing 114. Two terminal holes 321 and 322 are
formed at an upper portion 320 of the housing 114.
[0043] The connection body 301 is made of a metal
material, or the like, and air-tightly joined with the opening
310 of the housing 114 to form the opening 330 at a  lower
portion of the connection body 301, and the opening 330
of the connection body 301 and the upper plate 302 are
air-tightly jointed.
[0044] As the connection body 301 and the upper plate
302 are air-tightly joined, the housing 114 has the air-
tight space 340 accommodating the fixed contact point
111 and the movable contact point 112. An insulating
gas containing hydrogen as a main ingredient is sealed
in the air-tight space 340.
[0045] The respective fixed terminals 350 within the
air-tight space 340 are formed of conductors, made of a
copper-based material, or the like, and have the fixed
contact point at a lower end thereof and a sun screen
unit at an upper end thereof to allow an external device
to be connected thereto. A movable contactor 360 is
formed of a conductor such as a copper-based material,
or the like, and formed to have a flat plate-like shape,
and includes a movable contact point on an upper surface
thereof. The movable contact point is integrally formed
with the movable contactor 360.
[0046] FIGS. 4A and 4B are views showing a structure
for manufacturing the sealed contact points according to
an embodiment of the present invention.
[0047] With reference to FIGS. 4A and 4B, in the con-
tact point sealing structure, fixed contact points 401 and
a movable contact point 402 are disposed in the space
formed by coupling a housing 403, a connection body
404, and a plate 405.
[0048] The movable contact point 402 is connected
with a shaft 410, and the shaft 410 is coupled with a
movable iron core 403 through the connection body 404,
the plate 405, and a fixed iron core 410 fixed at a lower
portion of the plate 405. The shaft 410, the movable con-
tact point 402, and the respective iron cores 420 and 430
are coupled to constitute a driving body. The housing
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403, the connection body 404, and the plate 405 are
joined to form an air-tight space in  which the fixed contact
points 401 and the movable contact point 402 are dis-
posed.
[0049] A detachable chamber 400 is mounted to be
air-tightly fixed at a lower portion of the plate 405 having
the foregoing structure, and in this state, insulating gas
is injected into the chamber 400 by using a gas pump
450. As the insulating gas, hydrogen (H2) gas is largely
used, or a mixture gas of hydrogen (H2) and nitrogen
(N2), or the like, may also be used.
[0050] In order to allow the insulating gas to be easily
injected into the internal space of an assembly (or cou-
pled body formed by coupling the housing 403, the con-
nection body 404, and the plate 405), the insulating gas
may be injected by a certain pressure or higher (in gen-
eral, about 2 atm). Here, the chamber may be vacuum-
exhausted before the insulating gas is injected into the
chamber 400, and when a mixture gas is used, the mix-
ture gas may be injected into the chamber 400 or the
respective gases may be separately, sequentially inject-
ed so that the mixture gas can be injected into the cham-
ber 400.
[0051] When the interior of the chamber 400 is under
the insulating gas atmosphere, the insulating gas is sup-
plied through the shaft or core (or iron core) of the driving
body exposed from a lower portion of the plate 405 so
as to be injected into the space of the assembly.
[0052] In a state in which the interior of the chamber
400 is under the insulating gas atmosphere, a cylinder
440 receives the fixed iron core 420 and the movable
iron core 430 coupled to the lower portion of the plate
405 and is fixedly coupled with the plate 405. Here, the
cylinder 440 may be pushed up by an actuating jig 460
installed within the chamber 400 so as to be tightly at-
tached to the plate 405, thus being sealed, whereby the
assembly can be easily coupled to thus easily  form the
sealing structure.
[0053] As a result, the housing 403, the connection
body 404, the plate 405, and the cylinder 440 are coupled
to form the sealing structure (assembly).
[0054] After a certain time enough for the insulating
gas to be injected into the internal space of the assembly
has lapsed, the lower portion of the plate 405 and the
cylinder 440 are sealed. In this case, the lower portion
of the plate 405 and the cylinder 440 are tightly attached
within the chamber 400 under the insulating gas atmos-
phere, and air-tight welding is performed through projec-
tion welding, laser welding, or the like. Namely, the pe-
riphery of the cylinder 440 tightly attached to the plate
405 is melted (or fused) and a gap is air-tightly welded
so as to be sealed and packaged.
[0055] The air-tight space is filled with the insulating
gas, and a driving unit including an electric actuator is
coupled to the sealed and packaged assembly, thus com-
pleting an electromagnetic switching device. The elec-
tromagnetic switching device may be used as a DC power
conversion device performing a function of supplying or

cutting a DC current.
[0056] In the present invention, according to the elec-
tromagnetic switching device, a space for holding an arc
extinguishing gas for extinguishing arc generated when
a contact point of the electromagnetic switching device
in an OFF state can be sealed.
[0057] In the present invention, according to the meth-
od for sealing the space without using a sub-material in
generating the air-tight space of the electromagnetic
switching device, the unit cost of the product can be low-
ered and the reliability of sealing can be enhanced.

Claims

1. A method for manufacturing a sealed contactor,
comprising
forming a driving body by coupling a movable contact
point, a shaft, and a core, and coupling a housing
and a plate to form an air-tight space in which a fixed
contact point and a movable contact point are dis-
posed; characterized in that the method compris-
es:

air-tightly fixing a detachable chamber to a lower
portion of the plate and forming the interior of
the chamber under an insulating gas atmos-
phere;
inserting the protruded shaft and core of the driv-
ing body into a cylinder and coupling the cylinder
to the lower portion of the plate to form a sealing
structure; and
sealing the plate and the cylinder.

2. The method of claim 1, wherein, in coupling the hous-
ing and the plate, the housing, a connection body
fixing the housing, and the plate are coupled to the
form the sealing structure.

3. The method of claim 1 or claim 2, wherein, in forming
the interior of the chamber under an insulating gas
atmosphere, the detachable chamber is air-tightly
fixed to the lower portion of the plate in a state in
which the protruded shaft and the core of the driving
body are exposed, and an insulating gas is injected
into the chamber in a vacuum state at a certain pres-
sure.

4. The method of any one of claim 1 to claim 3, wherein
the insulating gas  is hydrogen (H2).

5. The method of any one of claim 1 to claim 3, wherein
the insulating gas is a mixture of hydrogen (H2) and
nitrogen (N2).

6. The method of any one of claim 1 to claim 5, wherein,
in forming the interior of the chamber under the in-
sulating gas atmosphere, the mixture gas of hydro-
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gen (H2) and nitrogen (N2) is injected.

7. The method of any one of claim 1 to claim 5, wherein,
in forming the interior of the chamber under the in-
sulating gas atmosphere, hydrogen (H2) and nitro-
gen (N2) are separately injected to be mixed within
the chamber.

8. The method of any one of claim 1 to claim 7, wherein,
in forming the interior of the chamber under the in-
sulating gas atmosphere, the insulating gas is inject-
ed by using a gas pump connected to the chamber.

9. The method of claim 8, wherein, in forming the inte-
rior of the chamber under the insulating gas atmos-
phere, the interior of the chamber is exhausted to be
vaccumized by the gas pump and then the insulating
gas is injected into the chamber.

10. The method of any one of claim 1 to claim 9, wherein,
in coupling the cylinder, within the chamber under
the insulating gas atmosphere, the shaft and the core
protruded from the lower portion of the plate are in-
serted into the cylinder, and the cylinder is then tightly
attached to the plate by using the jig installed within
the chamber, thus forming the sealing structure of
the housing, the plate, and the cylinder.

11. The method of any one of claim 1 to claim 10, where-
in, in the sealing, within the chamber under the in-
sulating gas atmosphere, the plate and the cylinder
are projection-welded or laser-welded.

Patentansprüche

1. Verfahren zur Herstellung einer abgedichteten
Schaltvorrichtung,
umfassend:

Ausbilden eines Antriebskörpers durch Verbin-
den eines beweglichen Kontaktpunkts, eines
Schafts und eines Kerns, und Verbinden eines
Gehäuses und einer Platte, um einen luftdichten
Raum, in dem ein fester Kontaktpunkt und ein
beweglicher Kontaktpunkt angeordnet sind,
auszubilden;

dadurch gekennzeichnet, dass das Verfahren um-
fasst:

luftdichtes Befestigen einer lösbaren Kammer
an einem unteren Abschnitt der Platte und Set-
zen des Inneren der Kammer unter einer isolie-
renden Gasatmosphäre;
Einbringen des vorstehenden Schafts und
Kerns des Antriebskörpers in einen Zylinder und
Verbinden des Zylinders mit dem unteren Ab-

schnitt der Platte, um eine Abdichtstruktur aus-
zubilden; und
Abdichten der Platte und des Zylinders.

2. Verfahren nach Anspruch 1, wobei beim Verbinden
des Gehäuses und der Platte,
das Gehäuse, ein Verbindungskörper, der das Ge-
häuse befestigt und die Platte verbunden werden,
um die Abdichtstruktur auszubilden.

3. Verfahren nach Anspruch 1 oder 2, wobei beim Set-
zen des Inneren der Kammer unter einer isolieren-
den Gasatmosphäre,
die lösbare Kammer luftdicht an dem unteren Ab-
schnitt der Platte, in einem Zustand, in dem der vor-
stehende Schaft und Kern des Antriebskörpers frei-
liegen, befestigt wird, und
ein isolierendes Gas mit einem bestimmten Druck in
die unter Vakuum stehende Kammer, injiziert wird.

4. Verfahren nach einem der Ansprüche 1 bis 3, wobei
das isolierende Gas Wasserstoff (H2) ist.

5. Verfahren nach einem der Ansprüche 1 bis 3, wobei
das isolierende Gas ein Gemisch aus Wasserstoff
(H2) und Stickstoff (N2) ist.

6. Verfahren nach einem der Ansprüche 1 bis 5, wobei
beim Setzen des Inneren der Kammer unter einer
isolierenden Gasatmosphäre,
das Gasgemisch aus Wasserstoff (H2) und Stickstoff
(N2) injiziert wird.

7. Verfahren nach einem der Ansprüche 1 bis 5, wobei
beim Setzen des Inneren der Kammer unter einer
isolierenden Gasatmosphäre,
Wasserstoff (H2) und Stickstoff (N2) getrennt injiziert
werden, um innerhalb der Kammer gemischt zu wer-
den.

8. Verfahren nach einem der Ansprüche 1 bis 7, wobei
beim Setzen des Inneren der Kammer unter einer
isolierenden Gasatmosphäre,
das isolierende Gas unter Verwendung einer mit der
Kammer verbundenen Gaspumpe injiziert wird.

9. Verfahren nach Anspruch 8, wobei beim Setzen des
Inneren der Kammer unter einer isolierenden Gasat-
mosphäre,
das Innere der Kammer durch die Gaspumpe eva-
kuiert wird, um ein Vakuum zu erzeugen und an-
schließend das isolierende Gas in die Kammer inji-
ziert wird.

10. Verfahren nach einem der Ansprüche 1 bis 9, wobei
beim Verbinden des Zylinders, innerhalb der Kam-
mer, die unter der isolierenden Gasatmosphäre
steht,
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der Schaft und der Kern, die von dem unteren Ab-
schnitt der Platte vorstehen, in den Zylinder einge-
bracht werden,
und anschließend der Zylinder mit Hilfe der Vorrich-
tung, die innerhalb der Kammer installiert ist, fest an
der Platte  angebracht wird, wodurch die Abdicht-
struktur des Gehäuses, der Platte und des Zylinders
ausgebildet wird.

11. Verfahren nach einem der Ansprüche 1 bis 10, wobei
beim Abdichten, innerhalb der Kammer, die unter
der isolierenden Gasatmosphäre steht,
die Platte und der Zylinder buckel- oder laserge-
schweißt werden.

Revendications

1. Procédé destiné à fabriquer un contacteur étanche,
comprenant le fait
de former un corps d’entraînement par couplage
d’un point de contact mobile, d’un arbre, et d’un
noyau, et par couplage d’un boîtier et d’une plaque
pour former un espace étanche à l’air où un point de
contact fixe et un point de contact mobile sont
disposés ;
caractérisé en ce que le procédé comprend le fait :

de fixer de manière étanche à l’air une chambre
amovible à une partie inférieure de la plaque et
de former la partie intérieure de la chambre sous
une atmosphère de gaz isolant ;
d’insérer l’arbre et le noyau en saillie du corps
d’entraînement dans un cylindre et de coupler
le cylindre à la partie inférieure de la plaque pour
former une structure d’étanchéité ; et
de sceller la plaque et le cylindre.

2. Procédé de la revendication 1, dans lequel, lors du
couplage du boîtier et de la plaque, le boîtier, un
corps de raccordement fixant le boîtier, et la plaque
sont couplés pour former la structure d’étanchéité.

3. Procédé de la revendication 1 ou 2, dans lequel, lors
de la formation de la partie intérieure de la chambre
sous une atmosphère de gaz isolant, la chambre
amovible est fixée de manière étanche à l’air à la
partie inférieure de la plaque dans un état dans le-
quel l’arbre et le noyau en saillie du corps d’entraî-
nement sont exposés, et un gaz isolant est injecté
dans la chambre dans un état sous vide à une cer-
taine pression.

4. Procédé de l’une quelconque des revendications 1
à 3, dans lequel le gaz isolant est de l’hydrogène
(H2).

5. Procédé de l’une quelconque des revendications 1

à 3, dans lequel le gaz isolant est un mélange d’hy-
drogène (H2) et d’azote (N2).

6. Procédé de l’une quelconque des revendications 1
à 5, dans lequel, lors de la formation de la partie
intérieure de la chambre sous l’atmosphère de gaz
isolant, le gaz de mélange d’hydrogène (H2) et d’azo-
te (N2) est injecté.

7. Procédé de l’une quelconque des revendications 1
à 5, dans lequel, lors de la formation de la partie
intérieure de la chambre sous l’atmosphère de gaz
isolant, l’hydrogène (H2) et l’azote (N2) sont séparé-
ment injectés pour être mélangés à l’intérieur de la
chambre.

8. Procédé de l’une quelconque des revendications 1
à 7, dans lequel, lors de la formation de la partie
intérieure de la chambre sous l’atmosphère de gaz
isolant, le gaz isolant est injecté en utilisant une pom-
pe à gaz reliée à la chambre.

9. Procédé de la revendication 8, dans lequel, lors de
la formation de la partie intérieure de la chambre
sous l’atmosphère de gaz isolant, la partie intérieure
de la chambre est évacuée pour être aspirée par la
pompe à gaz et ensuite le gaz isolant est injecté dans
la chambre.

10. Procédé de l’une quelconque des revendications 1
à 9, dans lequel, lors du couplage du cylindre, à l’in-
térieur de la chambre sous l’atmosphère de gaz iso-
lant, l’arbre et le noyau faisant saillie à partir de la
partie inférieure de la plaque sont insérés dans le
cylindre,
et le cylindre est ensuite fixé de manière étanche à
la plaque en utilisant le dispositif de serrage installé
à l’intérieur de la chambre, formant ainsi la structure
d’étanchéité du boîtier, de la plaque et du cylindre.

11. Procédé de l’une quelconque des revendications 1
à 10, dans lequel, lors du scellage, à l’intérieur de la
chambre sous l’atmosphère de gaz isolant, la plaque
et le cylindre sont soudés par projection ou soudés
au laser.
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