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by means of a roughing pump and a turbo-molecular pump and is characterized
by the inclusion of the The present invention relates generally to evac-
steps of introducing, during discharge of hydrogen uation of a vacuum
vessel and, more particularly, to  from the vacuum vessel, a material which
has excel- a method and apparatus for evacuation for efficiently   5   lent
reactivity with hydrogen into the exhaust system, discharging hydrogen from
a vacuum vessel.        while exciting or ionizing such a material to
promote Toevacuateavacuumvessel totheextentof pro-     reaction with
hydrogen. Likewise, an evacuating ap- ducing a high or ultra-high vacuum, a
turbo-molecular  paratus according to another aspect of the invention pump
has been conventionally used. Such type of   comprises a roughing vacuum
pump and a turbo-mo- pumps, however, have a drawback in thattheycannot  10
lecular pump for evacuating a vacuum vessel, and is sufficiently discharge
light weight gases such as hy-  characterized in that in an exhaust system
between drogen from a vacuum vessel since their ability to  the vacuum
vessel and the roughing vacuum pump evacuate light weight gases having a
relatively low  an inlet for the introduction of the material which has
molecular weight, such as hydrogen is insufficient.  excellent reactivity
with hydrogen is provided togeth- JP-A 60 36 789 describes a method and
device  15  er with means for exciting or ionizing such a material. for
obtaining clean high vacuum wherein a hydrogen    The means for exciting or
ionizing the material of occluding material Is placed atthe side of a back
pres-  excellent reactivity may comprise at least one of: ap- sure of a
turbo particle pump, the hydrogen at the  plication of microwaves;
application of heat energy; ir- back pressure side is absorbed by the
hydrogen oc-  radiation with ultraviolet or laser radiation; irradiation
cluding material to reduce the partial hydrogen pres-  20  with a beam of
electrons or charged particles; Irradia- sure at the back pressure side and
the arriving de-  tion with an ionizing waveoratomic beam; application gree
of vacuum of the turbo particle pump is in-  of magnetic or electrical
field; generation of a plasma; creased.
loading of a source of heat rays or heater, imparting An object of the
present invention is therefore to  an elastic wave; and charging a
reaction-promoting obviate the above-mentioned drawback by providing   25
material such as a catalyst. a method and apparatus for discharging
hydrogen       The material, which has excellent reactivity with from a
vacuum exhaust system to evacuate the inter-  hydrogen may be any material
which displays such ior of a vacuum vessel to produce a high level of va-
properties. Such a material, however, should prefer- cuum.
ably be a gas or a material which can be readily gasi- Another object of
the invention is to provide a   30  fled, such as halogens, ozone, etc,
since a material method and apparatus which are capable of easily  is
introduced into the exhaust system as a gas. discharging hydrogen under
high vacuum range as       If the material used is a liquid or solid, a
gasifying well as low vacuum range with a simple arrangement  chamber, in
which such material is gasified by some while fulfilling the above object
means such as pressure reduction or temperature in- A further object of the
invention Is to provide a   35  crease, is provided before an inlet point
for the mate- method and apparatus which are applicable to a con-  rial
into the vacuum exhaust system. ventional vacuum exhaust system including a
single    To introduce into the vacuum exhaust system the or plurality of
turbo-molecular pumps while fulfilling  gasified material for reaction with
hydrogen, an inlet the above objects.                                 may
be provided at one or more places on the suction To achieve the
above-mentioned object, accord-  40  port-side, interior, or
exhaust-port-side of the turbo- ing to one aspect of the present Invention,
a method  molecular pump. A single, or a plurality of turbo-mo- of the
present invention comprises a step ofdischarg-  lecular pumps may be used.
In the latter case, a re- ing hydrogen from a vacuum vessel by means of a
action chamber for exciting or ionizing the material roughing vacuum pump
and a turbo-molecular pump   therein may be arranged between the
turbo-molecu- and is characterized by the inclusion of a step of in-  45
lar pumps, and the inletforthe introduction of the ma- troducing, while
discharging hydrogen from the va-  terial may be provided at one or several
points in the cuum vessel, a material which has excellent reactivity
turbo-molecular pumps including the reaction cham- with hydrogen into the
exhaust system. Also, an ap-  ber. paratusofthe presentinvention comprises
a roughing    As stated above, in the present invention, means vacuum pump
and a turbo-molecular pump for evac-  50  for exciting or ionizing the
material, which has excel- uating a vacuum vessel, the apparatus being
charac-  lent reactivity with hydrogen, should preferably be terized in
that in an exhaust system between the va-  provided before the introduction
Into the vacuum ex- cuum vessel and the roughing vacuum pump an inlet
haust system or the Introduced gas should preferably is provided for the
introduction ofa material which has  be excited or ionized in a reaction
chamber which Is excellent reactivity with hydrogen.           55  provided
between the turbo-molecular pumps so that According to another aspect of
the present inven-  the introduced gas can rapidly react with hydrogen.
tion, a method of the present invention comprises a    In accordance with
the method and apparatus of step of discharging hydrogen from a vacuum
vessel  the present invention, a material which has excellent 2    
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hydrogen is introduced into the path of  will occur the vacuum exhaust
system where it reacts with hy-         H[err] + 2 Cl -+ 2 HCI    (2)
drogen to convert hydrogen into anothersubstance of largermolecularweight,
wherebythe evacuating per-  Embodiment 2 formance of the vacuum exhaust
system is improved   5 with respect to the function of discharging
hydrogen.  Fig. 2 is a diagram conceptionally showing an- For example,
halogen gases, such as chlorine or  other embodiment of the evacuating
apparatus ac- fluorine, have excellent reactivity with hydrogen.  cording
to the present Invention. In Fig. 2, two turbo- Chlorine and hydrogen, when
reacted with each    molecular pumps B[err] and B[err] are arranged in
series, other, will form hydrogen chloride HCI whose moleo-  10  between
which a reaction chamber E2 is provided. A ularweight (36.5) is about 18
times as large as hydro-  reactant is excited in this reaction chamber. In
this re- gen [err] (2). In this case, since the compression ratio  action
chamber E2, irradiation is effected with ultra- of the turbo-molecular pump
has a value for hydrogen  violet rays through a light-transmitting window
of chloridewhich is about [err] times (calculated value) as  quartz, for
example. large as the value for hydrogen, the hydrogen-dis-  15  In this
apparatus, the reactant is Initially gasified charging function is
improved.                   in the gasifying chamber D and Is then
introduced into The above and other objects, features and ad-  the suction
port G[err] and the interior of the turbo-mo- vantages of the present
invention will become more  lecular pump [err], the reaction chamber E2 and
the ex- apparentfrom the following description when taken in  haust port
[err] of the turbo-molecular pump B2, where conjunction with the
accompanying drawings In which  20  it reacts with hydrogen. preferred
embodiments of the present invention are  In this case, if chlorine is
introduced as the reac- shown by way of illustrative examples.
tant and irradiation is effected with ultraviolet radia- Figs. 1 and 2 are
diagrams conceptionally show-  tion in the reaction chamber E2 through a
light- ing preferred embodiments of the evacuating appara-  transmitting
window, the following reaction will occur tus according to the present
invention.      25             hv + [err] - 2 Cl    (3) whereby chlorine
radicals are generated. Subse- Embodiment 1
quently, the reaction of formula (2) occurs within the vacuum exhaust
system and generates hydrogen Fig. I isa diagram conceptionally showing an
em-  chloride. bodiment of the evacuating apparatus according to  30
Hydrogen chloride thus formed can be promptly the present invention. In
Fig. 1, a vacuum vessel A is  discharged bythe turbo-molecularpumps since
it has initially evacuated by a roughing vacuum pump C and  a high
molecular weight, i.e. 36.5, as described pre- then it is further evacuated
by a turbo-molecular  viously. pump B to high vacuum. In accordance with
the pres-  Thus, with the use of the method and apparatus ent invention, a
reactant which has excellent reactiv-  35  according to the present
invention, it is possible to ity with hydrogen is introduced into the
evacuating  easily discharge hydrogen under high vacuum, which apparatus
during evacuating operation. If the reactant  has been very difficult to
perform with conventional is not a gas, then it is initially gasified In a
gasifying  turbo-molecular pumps. For example, it allows the chamber D,
excited in an exciting section [err], and is  pressure to promptiy reach a
range of values not high- then introduced into the turbo-molecular pump
[err] and   40  er than 10-[err] Torr (ultra high vacuum). It also makes
the suction and exhaust ports, G[err] and [err], respective-  it possible
to discharge, even under a low vacuum ly, of the turbo-molecular pump.
range, a substantial amount of hydrogen which could A description is given
with respect to an example  not be discharged by ordinary turbo-molecular
pumps case where chlorine is used as the reactant. If the ex-  so far.
citing chamber E[err] is arranged outside the vacuum ex-  45 haust system,
then chlorine gas is initially Introduced into the exciting chamber E[err].
In this case, the gasify-  Claims ing chamber D is unnecessary since
chlorine is in gaseous form at ordinary temperatures and at ordi-  1. A
method for discharging hydrogen from a va- nary pressures. In this case,
the following reaction:   50  cuum vessel by means of a roughing vacuum
[err]    (1)                      pump and a turbo-molecular pump and by
means is caused by Introducing a microwave into the exciting  of a material
reacting with hydrogen, character- chamber E[err] to form a plasma state
while maintaining  ized by the inclusion of the step of introducing, the
pressure in the exciting chamber E[err] at about 1   during discharge of
hydrogen from the vacuum Torr, whereby chlorine radicals are generated.
Such  55  vessel, a material which has excellent reactivity chlorine
radicals are introduced Into the vacuum ex-  with hydrogen into the exhaust
system. haustsystem through the inlets for material and, with- in the
vacuum exhaust system, the following reaction  2. A method for discharging
hydrogen from a va- 3    
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reactivity with hydrogen is introduced into the path of  will occur the
vacuum exhaust system where it reacts with hy-          H2 +2 Cl [err]2 HCI
(2) drogen to convert hydrogen into another substance of larger
molecularweight, whereby the evacuating per-  Embodiment 2 formance of the
vacuum exhaust system is improved   5 with respect to the function of
discharging hydrogen.  Fig. 2 is a diagram conceptionally showing an- For
example, halogen gases, such as chlorine or  other embodiment of the
evacuating apparatus ac fluorine, have excellent reactivity with hydrogen.
cording to the present invention. In Fig. 2, two turbo- Chlorine and
hydrogen, when reacted with each     molecular pumps B, and B2 are arranged
in series, other, will form hydrogen chloride HCI whose molec-  10  between
which a reaction chamber E2 is provided. A ularweight (36.5) is about 18
times as large as hydro-  reactant is excited in this reaction chamber. In
this re- gen H2 (2). In this case, since the compression ratio  action
chamber E2, irradiation is effected with ultra- of the turbo-molecular pump
has avalueforhydrogen  violet rays through a light-transmitting window of
chloride which is about 109 times (calculated value) as  quartz, for
example. large as the value for hydrogen, the hydrogen-dis-  15  In this
apparatus, the reactant is initially gasified charging function is
improved.                    in the gasifying chamberD and is then
introduced into The above and other objects, features and ad-  the suction
port G[err] and the interior of the turbo-mo- vantages of the present
Invention will become more  lecular pump B[err], the reaction chamber E2and
the ex- apparent from the following description when taken in  haust port
G[err] of the turbo-molecular pump B2, where conjunction with the
accompanying drawings in which  20  it reacts with hydrogen. preferred
embodiments of the present invention are   In this case, If chlorine is
Introduced as the reac- shown by way of illustrative examples.
tant and irradiation is effected with ultraviolet radia- Figs. 1 and 2 are
diagrams conceptionally show-  tion in the reaction chamber E2 through a
light- ing preferred embodiments of the evacuating appara-  transmitting
window, the following reaction will occur. tus according to the present
invention.      25               hv + C[err] [err] 2 Cl    (3) whereby
chlorine radicals are generated. Subse- Embodiment 1
quently, the reaction of formula (2) occurs within the vacuum exhaust
system and generates hydrogen Fig. 1 isa diagram conceptionally showing an
em-  chloride. bodiment of the evacuating apparatus according to  30
Hydrogen chloride thus formed can be promptly the present Invention. In
Fig. 1, a vacuum vessel A is  discharged bythe turbo-molecular pumps since
It has initially evacuated by a roughing vacuum pump C and  a high
molecular weight, i.e. 36.5, as described pre- then it is further evacuated
by a turbo-molecular  viously. pump B to high vacuum. In accordance with
the pres-   Thus, with the use of the method and apparatus ent Invention, a
reactant which has excellent reactiv-  35  according to the present
invention, it is possible to ity with hydrogen is Introduced into the
evacuating  easily discharge hydrogen under high vacuum, which apparatus
during evacuating operation. If the reactant  has been very difficult to
perform with conventional is not a gas, then it is initially gasified In a
gasifying  turbo-molecular pumps. For example, it allows the chamber D,
excited in an exciting section E[err], and Is  pressure to promptly reach a
range of values not high- then Introduced Into the turbo-molecular pump B,
and   40  er than 10-10 Torr (ultra high vacuum). It also makes the suction
and exhaust ports, G[err] and G[err], respective-  it possible to
discharge, even under a low vacuum ly, of the turbo-molecular pump.
range, a substantial amount of hydrogen which could A description is given
with respect to an example  not be discharged by ordinary turbo-molecular
pumps case where chlorine is used as the reactant If the ax-  so far.
citing chamber E[err] is arranged outside the vacuum ex-  45 haust system,
then chlorine gas Is initially Introduced into the exciting chamber E[err].
In this case, the gasify-  Claims ing chamber D is unnecessary since
chlorine is In gaseous form at ordinary temperatures and at ordi-  1. A
method for discharging hydrogen from a va-. nary pressures. In this case,
the following reaction:   50  cuum vessel by means of a roughing vacuum
C[err] - 2 CI    (1)                       pump and a turbo-molecular pump
and by means is caused by introducing a microwave into the exciting  of a
material reacting with hydrogen, character- chamber E[err] to form a plasma
state while maintaining    ized by the inclusion of the step of
introducing, the pressure in the exciting chamber E[err] at about 1
during discharge of hydrogen from the vacuum Torr, whereby chlorine
radicals are generated. Such  55  vessel, a material which has excellent
reactivity chlorine radicals are introduced into the vacuum ex-  with
hydrogen into the exhaust system. haustsystem through the inletsformaterial
and, with- in the vacuum exhaustsystem, the following reaction  2  A method
for discharging hydrogen from a va- 3   
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of a roughing vacuum         ized in that in an exhaust system between the
va- pump and a turbo-molecular pump, characterized     cuum vessel and the
roughing vacuum pump an by the inclusion of the steps of introducing,
during  Inlet for the introduction of the material which has discharge of
hydrogen from the vacuum vessel,      excellent reactivity with hydrogen is
provided to- a material which has excellent reactivity with hy-   5  gether
with means forexciting or ionizing such a drogen into the exhaust system,
while exciting or  material. ionizing such material to promote the reaction
of such a material with hydrogen.                 10. The apparatus for
discharging hydrogen from a vacuum vessel as claimed in claim 9, wherein 3.
The method for discharging hydrogen from a va-  10  said means for exciting
or ionizing the material of cuum vessel as claimed in claim 2, wherein said
excellent reactivity comprises at least one of  ap- exciting or ionizing of
the material of excellent re-  plication of microwaves; application of heat
ener- activity is effected by means of at leastone of ap-  gy; Irradiation
with ultraviolet or laserradiation; ir- plication of microwave; application
of heat ener-  radiation with a beam of electrons or charged par- gy;
irradiation with ultraviolet orlaserradiation; ir-  15  tides; irradiation
with an ionizing wave or atomic radiation with a beam of electrons or
charged par-  beam; application of a magneticorelectrical field; tides;
irradiation with an Ionizing wave or atomic  generation of a plasma;
loading of a source of beam; application ofamagneticorelectricalfield;
heat rays or heater; imparting an elastic wave; generation of a plasma;
loading of a source of     and charging with a reaction-promoting material
heat rays or heater; imparting an elastic wave;  20  such as a catalyst.
and charging a reaction-promoting material such as a catalyst.
11. The apparatus for discharging hydrogen from a vacuum vessel as claimed
in any one of claims 8 4. The method for discharging hydrogen from a va-
to 10, wherein said inlet is suitable for introducing cuum vessel as
claimed in any one of claims 1 to  25  a gas or a material which can be
readily gasified 3, wherein said material is a gas or a material    like
halogens or ozone. which can be readily gasified like halogens or ozone.
12. The apparatus for discharging hydrogen from a vacuum vessel as claimed
in claim 11, wherein 5. The method for discharging hydrogen from a va-  30
said gas is chlorine or fluorine. cuum vessel as claimed In claim 4,
wherein said gas is chlorine or fluorine.                   13. The
apparatus for discharging hydrogen from a vacuum as claimed in any one of
claims 8 to 10, 6. The method for discharging hydrogen from a va-
wherein said apparatus includes a gasifying cuum vessel as claimed in claim
2 or 3, wherein  35  chamber for gasifying said material before intro- said
exciting or ionizing of said material is effect-  duction of said material
into said exhaust system. ed before introduction of said material into said
exhaust system.                                14. The apparatus for
discharging hydrogen from a vacuum vessel as claimed in any one of claims 8
7. The method for discharging hydrogen from a va-  40  to 10, wherein said
apparatus includes a single cuum vessel as claimed in claim 2 or 3, wherein
turbo-molecular pump and a reaction chamber said exciting or ionizing of
said material is effect-  connected to said turbo-molecular pump for ef- ed
in a reaction chamber provided in said exhaust  fecting exciting or
ionizing of said material there- system.
in. 45 8. An apparatusfordischarging hydrogen from ava-   15. The apparatus
for discharging hydrogen from a cuum vessel comprising a roughing vacuum
vacuum vessel as claimed in claim 14, wherein pump and a turbo-molecular
pump connected to      said inlet is provided in said turbo-molecular a
vacuum vessel, the apparatus being character-    pump, and suction and
exhaust ports of said tur- ized in that in an exhaust system between the
va-  50  bo-molecular pump. cuum vessel and the roughing vacuum pump an
inlet is provided for the introduction of a material  16. The apparatus for
discharging hydrogen from a which has excellent reactivity with hydrogen.
vacuum vessel as claimed in any one of claims 8 to 10, wherein said
apparatus includes a plurality 9. An apparatus for discharging hydrogen
from a va-  55  of turbo-molecular pumps and a reaction cham- cuum vessel
comprising a roughing vacuum           ber connected between said
turbo-molecular pump and a turbo-molecular pump connected to       pumps
for effecting exciting or ionizing of said a vacuum vessel, the apparatus
being character-    material therein. 4   



7                  EP 0 447 993 B1 7   EP0447993 B1                     8
17. The apparatus for discharging hydrogen from a     nem Vakuumbehalter
nach Anspruch 4, wobel vacuum vessel as claimed in claim 16, wherein
des Gas Chlor oder Fluor ist. said inlet is provided in said
turbo-molecular pumps, suction and exhaust ports of said turbo-  6.
Verfahren zum Abgeben von Wasserstoff aus ei- molecular pumps and said
reaction chamber.  5      nem Vakuumbehalter nach Anspruch 2 oder 3, fwobel
das Erregen oder lonbieren des Materials bewirkt wird vor dem Einffhren des
Materials in PatentansprOche                                       das
Auslafsytem. 1. EinVerfahren zumAbgeben von Wasserstoffaus   10  7.
Verfahren zum Abgeben von Wasserstoff aus ei- elnem Vakuumbehflter mittels
einer Grobvaku-       nem Vakuumbehalter nach Anspruch 2 oder 3, lumpumpe
und einer Turbomolekularpumpe und         wobel das Erregen oder lonisieren
des Materials mittels eines Mateials, des mit Wasserstoff rea-  in einer
Reaktionskammer, die in dem Auslalsy- giert,
stem vorgesehen st, bewirkt wird. gekennzelchnet durch den Schritt des
Elnffh-  15 rens eines Materials in des AuslaSsystem, das ei-  8.
Vorrichtung zum Abgeben von Wasserstoff aus ne hervorragende Reaktivitft
oder Reaktionsfl-    elnem Vakuumbehalter, die eine Grobvakuum- higkelt mit
Wasserstoff besitzt, und zwar wah-    pumpe und elne Turbomolekularpumpe
aufwoist, rend desAbgebens von Wasserstoffaus dem Va-       die mit einem
Vakuumbehalter verbunden sind, kuumbehilter.                             20
wobel die Vorrichtung dadurch gekennzelchnet K)
ist,% dait in einem Auslalsystsm zwischen dem 2. Verfahren zum Abgeben von
Wasserstoff aus el-      Vakuumbehalter und der Grobvakuumpumpe ein nem
Vakuumbehilter mittels einer Grobvakuum-      Einlall vorgesehen ist fOr
die Einffhrung eines pumpe und einer Turbomolekularpumpe gekenn-
Materials, das elne hervorragende Reaktivitltmit zeichnetdurch das
Einschliefen des Schritts des  26  Wasserstoff besitzt. Einfflhrens eines
Materials in das Auslaltsystem, das eine hervorragende Reaktvitat mit
Wasser-  9. Vorrichtung zum Abgeben von Wasserstoff aus el- stoff besitzt,
und zwar wahrend des Abgebens       nemn Vakuumbehalter, di elne
Grovakuumpumpe von Wasserstoff aus dem Vakuumbehllter, wah-       und eine
Turbomolekularpumpe aufweist, die mit rend ein solches Material erregt oder
lonisiert  90  elnem Vakuumbehalter verbunden sind, wobei wird, um die
Reaktion eines solchen Materials mit  die Vorrichtung dadurch
gekennzeichnet ist, daS Wasserstoff zu fordern.
In elnem Auslafsystem zwischen dem Vakuum- behalter und der Grobvakuumpumpe
ein Elniall 3. Verfahren zum Abgeben von Wasserstoff aus el-      fur das
Einffhren eines Materials, das eine her- nem Vakuumbehfllter nach Anspruch
2, wobei  35    vorragende Reaktivitat mit Wasserstoff besitzt, des Erregen
oder lonisieren des Materials mit     vorgesehen ist, zusammen mit Mitteln
zum Erre- hervorragender Reaktivitlt bewirkt wird durch     gen oder
lonisieren eines solchen Materials. mindestens eines der folgenden: Anlegen
elner Mikrowelle; Anlegen von Warme-   10. Vorrichtung zum Abgeben von
Wasserstoff aus energie; Bestrahlung mit ultravboletter oder La-  40  einem
Vakumbehalter nach Anspruch 9, wobel serstrahlung; Bestrahlung mit einem
Strahl von    die Mittel zum Erregen oder lonisieren des Mate- Elektronen
odor geladenen Partikeln; Bestrah-     rials mit hervorragender Reaktivitat
mlndestens lung mit elner ionisierenden Welle oder elnem      ines
derfolgenden aufweist Anlegen von Mikro- Atomstrahl; Anlegen eines
magnetischen oder       wellen; Anlegen von Wirmeenergie; Bestrahlung
elektrischen Feldes; Erzeugen eines Plasmas;  45  mit ultravioletten oder
Laserstrahlen; Bestrahlung Laden einer Quelle von Wirmestrahlen oder ei-
mit elnem Strahl von Elektronen oder geladenen ner Heizvorrichtung; Anlegen
einer elastlechen    Partikeln; Bestrahlen mit einer ionisiermnden Welle;
und Laden oderzufflhren eines reaktions-   Welle odereinemAtomstrahl;
Anlegen eines ma- fordernden Materials, wie zum Bebspiel elnes Ka-
gnetischen oder elektrlschen Feldes; Erzeugen talysators.
co       emnes Plasmas; Laden einer Quelle von WArme- strahlen oder einer
Heizvorrichtung; Anlegen el- 4. Verfahren zum Abgeben von Wasserstoff aus
ei-      ner elastischen Welle; und Laden oder zufflhren nem Vakuumbehilter
nach einem derAnsprfche        elnes reaktlonsf8rdernden Materials, wie zum
I bis 3, wobei des Material ein Gas let oder ein  Beisplel eines
Katalysators. Material Ist, das leicht vergast werden kann, wie  as zum
Beispiel Halogene odor Ozon.               11. Vorrichtung zum Abgeben von
Wasserstoff aus einem Vakuumbehilter nach einem der Anspr&- 5. Verfahren
zum Abgeben von Wasserstoff aus el-      che 8 bis 10, wobei der Elnial
geeignet ist zum 5   



9                  EP 0 447 93 B1                 10     !   C            1
Einfiihren eines Gases oder sines Materials, das  sous vide A l'aide d'une
pompe A vide grassier et leicht vergastwerden kann, we zum Beispiel Ha-
d'une pompe turbomol6culaire, caract6rise par logene oder Ozon.
I'incorporatlon d'etapes d'introduction, pendant I'evacuation d'hydrogbne
du r6ciplent sous vide, 12. Vorrichtung zum Abgeben von Wasserstoff aus   c
d'une matiere possedant une excellente reactivi- einem Vakuumbehaltbr nach
Anspruch 11, wobel     t6 vis-a-vis de l'hydrogbne dans le circuit d'eva-
das Gas Chlor oder Fluor let.                    cuation, avec excitation
ou ionisation d'une tells matiere afin quo la reaction de cette matiere
avec 13. Vorrichtung zum Abgeben von Wasserstoff aus     l'hydrogene soit
favorisee. einem Vakuum nach einem der Ansprflche 8 bis  1o 10, wobel die
Vorrichtung sine Vergasungskam-  3. Proc6d6 d'6vacuatlon d'hydrogbne d'un
recipient mer umfal~t zum Vergasen des Materials vordem    sous vide solon
la revendication 2, dans lequel Einfihren des Materials in das
AuslaSsystem.     l'excitation ou l'ionisation de la matiere d'excoel-
lentb r6activit6 est r~alisee par l'un au molns des 14. Vorrichtung zum
Abgeben von Wasserstoff aus  15  moyens sulvants: I'appllcatlon
d'hyperfr6quen- einem Vakuumbehfltbr nach elnem der Ansprfl-     ces,
I'application d'energie thermique, I'irradia- che 8 bis 10, wobei die
Vorrichtung eine einzelne  tion parun rayonnement ultravioletou laser,
l'irra- Turbomolekularpumpe und sine Reaktionskam-       diation par un
faisceau d'6lectrons ou de particu- mer umfa~t, die mit der
Turbomolekularpumpe      les chargees, 'irradiation par une onde ou un
verbunden ist zum Bewirken des Erregens oder  20  faisceau atomique
d'ionisation, I'application d'un K>      lonisierens des Materials
darinnen.               champ magn6tique ou 6lectrique, la cr6ation d'un
plasma, le chargement d'une source de rayons 15. Vorrichtung zum Abgeben
von Wasserstoff aus     thermiques ou d'un organs de chauffage, I'appli-
einemVakuumbehfilternachAnspruch 14, wobei       cation d'une onde
elastique, et le chargement der EinlaS vorgesehen ist in der
Turbomolekular-  25  d'une matibre favorisant la r6action, tello qu'un
pumps, und den Ansaug- und Auslalanschlfis-      catalyseur. sen der
Turbomolekularpumpe. 4. Procd6 d'evacuation d'hydrogene d'un r6cipient 16.
Vorrichtung zum Abgeben von Wasserstoff aus     sous vide solon l'une
quelconque des revendica- einem Yakuumbehalter nach sinem der Ansprfl-  30
tions I A 3, dans Isquel ladite matiere est un gaz che 8 bis 10, wobei die
Vorrichtung sine Vielzahl  ou une matiere qui peut etre facilement
gazeifie, von Turbomolekularpumpen und elne Reaktbons-     tel quo des
halogbnes ou l'ozone. kammer aufweist, die zwischen den Turbomole-
kularpumpen verbunden let zum Bewirken des    5. ProcedA d'Avacuatlon
d'hydrogone d'un recipient Erregens oder lonisierens des Materials darin-
35  sous vide solon la revendlcatbon 4, dans lequel le- nen.
dit gaz est le chlore ou le fluor. 17. Vorrichtung zum Abgeben von
Wasserstoff aus  6. ProcdA d'dvacuation d'hydrogbne d'un recipient einem
Vakuumbehfiltr nach Anspruch 16, wobel     sous vide selon la revendicatbon
2 ou 3, dans le- K>      der Elnial vorgesehen let in den Turbomolskular-
40  quel l'excitation ou l'ionisatbon de la matiere est pumpen, den Ansaug-
und AuslaBanschlfissen       realisee avant introduction de ladite matibre
dans der Turbomolekularpumpen und der Reaktlons-      le circuit
d'evacuation. kammer. 7. Procede d'evacuation d'hydrogene d'un ricipient 45
sous vide solon la revendlcatbon 2 ou 3, dans le- Revendlations
quel l'excitation ou l'ionisation de laditb matibre est reallsee dans une
chambre de reactbon pla- 1. Procede d'evacuation d'hydrogene d'un reciplent
c6e dans le circuit d 'evacuation. sous vide Al'aide d'une pompe A vide
grossler et d'une pompe turbomoldculaire, et A l'aide d'un   5o  8.
Apparell d'evacuation d'hydrogene d'un recipient materiau reagissant avec
l'hydrogene, caracteri-  sous vide, comprenant une pompe a vide grossier se
par 'incorporation d'une etape d'introduction,  et une pompe
turbomoleculaire raccordees A un pendant l'evacuation d'hydrogene du
recipient    recipient sous vide, l'appareil 6tantcaractrise en sous vide,
d'une matiere presentant une excel-   ce que, dans un circuit d'evacuation
compris en- lento reactivite vis-A-vis de l'hydrogene dans le  55  tre le
recipient sous vide et la pompe a vide gros- circuit d'6vacuation.
sber, une entree est form6e pour l'introduction d'une matiere qul pr6sents
une excellentb r6actl- 2. Proc6de d'6vacuation d'hydrogene d'un recipient
vitA vis-a-vis de l'hydrogene. 6    
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! 9. AppareHl d'evacuatfon d'hydrogene d'un r6cipient  tion de ladite pompe
turbomotlculaire. sous vide, comprenant une pompe A vide grossler ot une
pompe turbormoleculaire raccordees A un  16. Appareil d'evacuation
d'hydrogene d'un recipient r6clpient sous vide, l'appareil 6tant
caracteris6 en  sous vide solon I'une des revendications 8 A 10, ce quo,
dans un circuit d'evacuatlon place entre   s  dane lequel l'apparell
comprend plusieurs pom- lo reciplent sous vide et la pompe A vide grossaer,
pos turbomoleculaires et une chambre r6actlon- une entr6e destinee A
l'lntroduction de la matiere  nelle raccord6e entre lesdites pompes
turbomo- ayant une excellentb r6actlvitb avec l'hydrogene  l6culaires afin
d'assurer l'excltation ou I'lonisa- est formee avec des moyens d'excitation
ou d'lo-  tion de la matibre placea A l'interiour. nisatlon d'une tello
matiere.             10 17. Appareil d'evacuation d'hydrogene d'un
recipient 10. Apparell d'evacuation d'hydrogbne d'un recipient  sous vide
solon la revendicatbon 16, dans lequel sous vide solon la revendication 9,
dans loquel   ladite entree sat placee dans les pompes turbo- leodits
moyens d'excitation ou d'ionlaation de la  mol6culalres, les orifices
d'aspiration et d'6va- matire ayant une excellentb r6activit6 comprend   15
cuation des pompes turbomol6culaires et la au molns un moyen parmi
l'application d'hyper-    chambre de r6actlon. frequences, l'application
d'enorgie thermique, l'lrradiation par un rayonnement ultraviolet ou la-
ser, I'irradlation par un falsceau d'electrons ou de particules charg6es,
I'irradiation par uno ondo ou   20 un falsceau atomique d'onisation,
I'application d'un champ magnetique ou electrique, la cr6ation d'un plasma,
Is chargement d'une source de rayons thermiques ou un organ. de chauffage,
I'application d'une onde elastique, at le charge-  25 ment d'une matire
favorisant la r6action, par exemple d'un catalyseur. 11. Appareil
d'6vacuation d'hydrogbne d'un reciplent sous vide solon l'une quelconque
des revendica-  30 tions 8 A 10, dans lequol ladite entr6e permet I'in-
troduction d'un gaz ou d'une matibre qui pout Mtrs facilement gazeifi6, tel
quo des halogbnes ou l'ozone. 36 12. Appareil d'evacuation d'hydrogbne d'un
recipient sous vide salon la revendication 11, dans loquol Ie gaz eat le
chlore ou le fluor. JU   13. Appareil d'evacuation d'hydrogbne d'un
recipient  40 sous vide salon l'une quelconque des revendica- tions 8 a 10,
dans laquol l'apparail comprend une chambre de gazeification pour gazeifier
ladib matibre avant introduction de ladito mature dans le circuit
d'evacuation.                  45 14. Apparell d'evacuation d'hydrogbne
d'un r6cipient sous vide salon l'une quelconque des revendlca-. tions 8 A
10, dans loquel I'apparell comprend une pompe turbomoliculaire unique et
une chambre  5o reactionnelle raccord6e A la pompe turbomol6cu- laire afin
qu'elle assure l'excitation ou l'lonisation de laditb matibre plac6a A
l'int6rieur. 16. Appareil d'evacuation d'hydrogbne d'un recipient  55 sous
vide solon la revendlcation 14, dans lequel l'entree eat placee dans ladite
pompe turbomole- culaire, et aux orifices d'aspiration et d'evacua- 7    


