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(54) Heating assembly for getter pumps and gas purifiers
(57) A heating assembly for getter pumps and gas element (14), with at least one gasket (30) being insert-

purifiers, wherein a heating element (14) is housed in a
sheath (50) formed with a wall portion of the chamber
(112) of the pump comprising the heating element (14)
mounted on a first flange (10); a second flange (40) on
which the wall portion of the pump chamber is mounted
which provides the sheath (50) for housing the heating

ed for the gas-tight sealing between the first and the sec-
ond flange (10; 40) coupled to each other. The heating
element (14) is placed in a chamber (124) defined by
the two flanges (10; 40) and gasket (30), in an air-tight
condition with respect to the environment. Preferably
the first flange (10) is made of a thermosetting plastic
material.
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Description

The present invention deals with a heating assem-
bly for devices operating under vacuum or in gases dif-
ferent from air, such as the gas purificators or the getter
pumps which for the sake of simplicity will be referred
to in the following description.

The getter pumps are well known in the vacuum
technology since about thirty years and are much ap-
preciated due to the fact of not having moving mechan-
ical parts. Thanks to this feature they do not need for
their operation the use of lubricants which could con-
taminate the chamber to be evacuated; furthermore
these pumps do not transmit vibrations, often undesired,
to the system connected thereto.

Their operation is based on the chemisorption of all
gases, except for noble gases, by non-evaporable get-
ter materials (known in the field as NEG materials). The
main NEG materials are zirconium or titanium-based al-
loys in combination with elements such as aluminum,
vanadium, iron, nickel or other transition elements or
their combinations. Of particular importance in the art
are: the alloy of composition Zr 84% - Al 16% by weight,
manufactured and sold by the applicant under the name
St101R, and the alloy of composition Zr 70% - V 24.6%
- Fe 5.4% by weight, manufactured and sold by the ap-
plicant under the name St 707.

The active elements of these pumps (in the follow-
ing defined as getter elements) can be produced by
making the NEG material in powder form to adhere, gen-
erally by rolling, onto a suitable metallic support; pumps
of this type are described for example in the U.S. patent
4,137,012 assigned to the applicantand in the published
patent application JP-A-04/45480, in the name of the
company Japan Steel Works. More recently there have
been proposed getter pumps in which the getter ele-
ments are formed of bodies obtained by sintering pow-
ders of NEG materials, as described e.g. in the U.S. pat-
ents 5,320,496 and 5,324,172 both assigned to the ap-
plicant.

However in both cases, to ensure the best operation
of the getter material it is necessary that, during the
pump operation, it is kept at temperatures of at least
400°C. Furthermore the NEG material requires an initial
"activation" treatment at temperatures of up to 900°C
during a time of 10-30 minutes.

As a consequence an essential element of these
getter pumps is a heating element integrated in the
pump itself. Furthermore, as the heating element can
have a life shorter than that of the pump as a whole, this
element must be interchangeable, possibly in a simply
manner.

Although the heating element may be of various
types, particularly advantageous is the use of IR lamps
or of metallic resistances embedded in the pump body.

The size and the location of the heating element are
critical parameters for the pump operation, especially in
pumps of small size. In fact, to allow a pump structure
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which is as much as possible sealed and to avoid the
pump opening each time the heating element is to be
replaced, this can be placed at the outside of the cham-
ber containing the getter elements rather than at the in-
side thereof. On the other hand it is necessary to bring
to the maximum the thermal contact between the heat-
ing element and the getter elements. This is generally
achieved by forming a wall of the chamber containing
the getter elements by means of a portion of wall defin-
ing a protruding zone within the chamber itself while
forming a recess to the outside. This recess provides
the sheath in which the heating element is housed.

The getter elements within the chamber can be
placed in the most different ways, such as by simply fill-
ing the chamber of sintered pellets obtained from pow-
ders. However the getter elements are generally fixed
to a support and in a preferred embodiment the support
is provided by the inner wall portion itself which is ex-
tending into the chamber and houses the heating ele-
ments in the recess formed by the wall to the outside;
such an arrangement is described e.g. in the mentioned
patent application JP-A-04/45480. However the heating
element is there integral with the support of the getter
elements and its replacement requires much work. Fur-
thermore the sheath in which the heating element is
housed is in contact with the environment. In case of a
breakage in the support, the getter elements in the
chamber are exposed to the air at the operation temper-
ature; the consequence is a turbulent reaction with at-
mospheric gases, mainly with oxygen, which results in
the pump destruction. A breakage of the sheath wall
may occur for various reasons, such as by melting or
mechanical weakening due to an excessive heating,
phenomena connected to an oversizing of the heater,
or also the sheath wall may break due to the increasing
oxidation caused by the presence of air at high temper-
ature at its inside.

It is an object of the present invention to overcome
the drawbacks of the heating assemblies according to
the prior art.

In particular, object of the present invention is that
of providing a heating assembly to be introduced in the
body of a getter pump so that the heating element can
be easily replaced and furthermore can be reduced to
a minimum both the problem due to the wall oxidation
of the sheath that houses the heating element itself, and
the possible consequences of a breakage or melting of
the wall of such a sheath.

According to the present invention these and addi-
tional objects are obtained with the heating assembly
for a getter pump in which:

- the heating element is mounted on a first flange;

- the wall portion of the pump chamber which forms
the sheath for housing the heating element is
mounted on a second flange;

- between the first and second flange, coupled to
each other, there are inserted one or more gas-tight
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gaskets;

the heating element thereby being placed, in operation,
in a chamber defined by the two flanges and the gaskets
and hermetically isolated by any contact with the envi-
ronment.

The first flange is made of a material which must
show a good mechanical resistance, resistance to the
operation temperature of the heater as well as a good
thermally insulation. Although for this purpose it is pos-
sible to use a metal, for example steel, showing suffi-
cient qualities of thermal insulation, it is preferred the
use of plastic materials, as they are lighter and less ex-
pensive. Furthermore the plastic materials allow to use,
for coupling the flange to the heating element, a process
that is particularly simple and affords advantages of her-
metic sealing of the sheath housing the heater, as de-
scribed in the following. The thermo-resistant plastic
materials which is possible to use can be of various
types, among which for example phenolic, epoxy, acryl-
ic, polyamidic resins, efc.

This flange is provided with means for its fastening
to the second flange. Additionally, this flange may show
one or more seats for the correct positioning of the seal-
ing gaskets.

The heating element integrally fixed to the first
flange may be of different types: for example it may be
a heating quartz lamp. Preferably, however, electrical
resistance heaters are used, which are well known in
the art, being formed of a metallic resistance embedded
in a ceramic material within a metallic housing. Heating
elements of this type are manufactured e.g. by the com-
pany Watlow of St. Louis, Missouri, USA.

The heating element can be fastened to the flange
in general with a thermo-resistant adhesive or by weld-
ing when flange and housing of the heating element are
made of a metallic material.

In a preferred embodiment, however, the flange is
obtained locally, with a thermosetting plastic material,
thus providing at the same time the assembly of the
flange itself to the heating element. This is obtained with
a process in which the heating element is placed co-
axially in a mould having essentially the complementary
shape of the final flange and by pouring into the mould
the thermosetting plastic material in liquid form. The
hardened plastic material can be then worked to obtain
the finished flange with a seat for the fastening means
to the second flange (generally screws), the possible
seat of the gaskets or other finishing workings. Among
the thermosetting plastic materials it is preferred to use
epoxy and acrylic resins.

The second flange is always made of metal as one
of its surfaces provides a wall of the pump chamber. The
preferred material for making the second flange is AlSI
316 steel. This second flange is welded to the sheath
wherein the heating element is housed; also the sheath
itself can have the function of supporting the getter ele-
ments, as previously described. Preferably the size of

10

15

20

25

30

35

40

45

50

55

the sheath is such to leave a minimum air volume be-
tween the inner wall and the heating element.

The sealing gaskets may be made of metal if the
two flanges are both metallic; in this case the metal of
the gaskets will be of less hardness than that of the two
flanges, for example there may be gaskets of copper,
aluminum, nickel or other sufficiently soft metals with
flanges of steel. In the preferred embodiment, wherein
the first flange is made of plastic material, the gaskets
will be in turn made of plastic material such as Teflon or
Viton; alternatively, should the temperature of the flange
not exceed 150°C it is also possible to use gaskets of
indium.

With the assembly of the present invention the pos-
sibility of air entering pump into the pump chamber in
case of sheath breakage is nearly completely prevent-
ed. The two main access passages of air to the sheath
are the zone of contact between the two flanges, which
is hermetically sealed by the gaskets; and the zone of
connection between the first flange and the heating el-
ement, which is also hermetically sealed, in particular
by means of the above described process in which the
flange is "formed" about the heating element itself. The
last possible way of air entering the sheath is through
the wires for feeding electric power to the heater, which
generally are not air-tight: the gas conductance through
this way is however extremely low and also to have air
entering the pump chamber through this way is neces-
sary that both the sheath and the heater housing break
at the same time.

A preferred embodiment of the invention is de-
scribed in the following, making reference, by way of
non-limiting example, to a getter pump, while taking into
account that the same considerations could apply in oth-
er similar applications such as a gas purificator. With
reference to the drawings:

Figure 1 shows in a sectional view separately the
first and the second flange, the first of which bears
the heating element and the second is fixed to the
pump chamber, as well as a sealing gasket; and
Figure 2 shows a sectional view of a possible getter
pump assembled according to the invention.

Thefirst flange 10 has a seat 12 in which the heating
element 14 is inserted in an air-tight manner. As previ-
ously described, in the preferred embodiment of the in-
vention the seat 12 is obtained locally in the same proc-
ess of forming the flange 10. This flange has also
through holes 16, 16' in case that screws are used as
fastening means between flange 10 and the second
flange. On the surface 18 of contact between the two
flanges a seat 20 is formed for gasket 30. In the drawing
also the wires for the electrical supply of the heating el-
ement 14 are shown.

The second flange 40 is integral with support 42 of
the getter elements; this structure is preferably obtained
by welding together the two portions to the support base
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in the region 44. The getter elements (not shown) are
fixed to the outer surface 46 of the support, while the
inner surface 48 defines a sheath 50 for housing the
heating element 14. On the surface 52 of flange 40, op-
posite to the surface 18 of flange 10, there are formed
the seats 54, 54' in case that screws are used as fas-
tening means between the two flanges (as shown in fig-
ure 2) in association with the seats 16, 16' on the flange
10. On the same surface 52 also the seat 56 for gas-
tight gasket 30 is formed. The seats 20 and 56 for the
gasket 30 are here shown on both the surfaces 18, 52
but in alternative they can be on one surface only or
even on none of said surfaces; in particular the gaskets
in Teflon with rectangular cross-section, having the two
main faces flat, do not require generally the formation
of seats. The surface 62 of flange 40 and the surface 46
of the support 42, together with the inner walls of the
housing 102 shown in figure 2, provide the walls of the
chamber containing the getter elements. Therefore the
flange 40 must be hermetically connected also to said
housing 102. As a consequence, on the flange 40 also
the seats 60, 60' are formed for the fastening means
(generally screws, shown infigure 2) and, on the surface
62 of flange 40 the seat 64 for high-vacuum sealing gas-
ket 122 (shown in Figure 2). As it is well known in the
art, these high-vacuum gaskets are made of metal, gen-
erally electrolytic copper.

Figure 2 schematically shows in cross-section a
possible getter pump with heating element assembled
according to the invention.

The pump 100 comprises a housing 102 with an
opening 104 for the connection with the chamber to be
evacuated. At its open portion, a flange 106 is fixed to
the housing 102, generally by welding, with seats 108,
108' corresponding to the seats 60, 60' on the flange 40
for the fastening means 110, 110'. The volume 112 de-
fined by the inner walls of housing 102, the surface 62
of flange 40 and surface 46 of support 42 is the operating
chamber of the pump, containing the getter elements
120, 120, 120",....; this chamber is hermetically sealed
by means of the gasket 122. The getter elements are
kept at the operation temperature by the heating ele-
ment 14 protruding into the chamber 124 that corre-
sponds to said sheath 50 at the inside of support 42.

Although figure 2 represents a particular type of
pump, in which the getter elements are connected to the
support 42, particularly in form of disks perpendicular to
the support, it is possible that the getter elements are
made as blades fixed to the support parallel thereto and
extending radially into the chamber or even simply in-
troduced into the chamber in a non-supported form, e.
g. as sintered pellets.

Finally, although the heatingassembly has been de-
scribed in particular for an application to the getter
pumps, the same assembly can be advantageously
adopted also in other devices showing the same tech-
nical problems, in particular the risks of destruction of
the device in case that the heater housing breaks. An-
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other type of devices in which the heating system of the
invention can be applied are for example the gas purifi-
ers based on the use of getter materials, which show a
construction and operative principles quite similar to
those illustrated herewith for the getter pumps.

Claims

1. Heating assembly for getter pumps and gas purifi-
ers in which a heating element (14) is housed within
a sheath (50) formed of a wall portion of the cham-
ber (112) of the pump, characterized in that:

- the heating element (14) is mounted on a first
flange (10);

- the wall portion of the pump chamber that forms
the sheath (50) for housing the heating element
(14) is mounted on a second flange (40);

- between the first (10) and the second flange
(40)coupled to each other there are inserted
one or more gas-tight gaskets (30); the heating
element (14) being therefore placed, in opera-
tion, in a chamber (124) defined by the two
flanges (10; 40) and the gaskets (30), hermet-
ically isolated by any contact with the environ-
ment.

2. Heating assembly accordingto claim 1, wherein the
first flange (10) is made of plastic material.

3. Heating assembly accordingto claim 2, wherein the
plastic material is chosen among the phenolic,
epoxy, acrylic and polyamidic resins.

4. Heating assembly accordingto claim 1, wherein the
first flange (10) is obtained by a thermosetting plas-
tic material in a process in which:

- the heating element (14) is placed co-axially, at
the inside of a mould having essentially the
complementary shape of the final flange (10);

- the thermosetting plastic material is poured in
liquid form into the mould;

- the hardened plastic material is extracted from
the mould together with the heating element
(14);

- the plastic portion of the assembly between
flange and heating element is worked to pro-
vide seats (16, 16') for the fastening means to
the second flange (40), seats for the gaskets
(20) and for finishing.

5. Heating assembly accordingto claim 4, wherein the
thermosetting plastic material is chosen between

the epoxy and phenolic resins.

6. Heating assembly accordingto claim 1, wherein the
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heating element (14) is formed as an electric resist-
ance embedded in a ceramic within a metallic hous-

ing.

Heatingassembly according toclaim 1, whereinthe 5
second flange (40) and sheath (50) for housing the
heating element are made of AlS| 316 steel.

Heating assembly according to claim 4, wherein
said second flange (40) shows seats (54, 54') cor- 10
responding to said seats (16, 16') of said first flange

(10) for the fastening means.

Heating assembly according to claim 1, wherein
said second flange (40) shows seats (64) for high- 15
vacuum sealing gaskets (122) between said second
flange and an outer flange (106) of the housing
(102) of said getter pump, as well as seats (60, 60"
corresponding to seats (108, 108') of the flange
(106) for fastening means (110, 110') between said 20
flanges (40, 106).
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