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ABSTRACT

A mounting for an object processed at a predetermined
temperature in an ultrahigh vacuum chamber having a
stainless steel wall. The mounting has a stainless steel
tube welded to the wall and opening through it and has
an oxygen-free-high-conductivity copper finger ex-
tended from the tube to receive the object. At the junc-
tion of the tube and the finger, the tube bears an annuiar
knife edge which engages a flat surface of the finger,
and an uitrahigh vacuum seal is established by a collar
and bolt coupling which draws the finger against the
knife edge. The temperature of the finger and the object
are then controlled and measured by cryogenic liquids,
electrical heaters, and sensors inserted through the tube
~ into contact with the finger. -

3 Claims, 3 Drawing Figures

A statutory invention registration is not a patent. It has
the defensive attributes of a patent but does not have the
enforceable attributes of a patent. No article or advertise-
ment or the like may use the term patent, or any term

suggestive of a patent, when referring to a statutory in-

vention registration. For more specific information on the

see 35 U.S.C. 157.
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1
ULTRAHIGH VACUUM MOUNTING

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention pertains to the field of pipe joints or
couplings. More particularly, this invention pertains to
a flange coupling for diverse metal elements.

2. Description of the Prior Art

A process requiring an ultrahigh vacuum (UHV), a
vacuum in the order of less than 10—9 Torr or approxi-
mately 10—12 atmosphere, is typically performed in a
chamber having a stainless steel wall with the object

being processed mounted on a “finger” or inward pro-
jection from the wall. Typically, the temperature of the
object must be precisely controlled and measured, so
that it is highly desirable to mount the object on an

element of oxygen-free-high-conductivity (OFHC)

copper which has high thermal conductivity and does
not affect the UHYV process. It is also desirable that a
substantial portion of the OFHC copper element be
directly accessible from the chamber exterior for direct
connection of temperature maintaining and measure-
ment materials and devices to the element from the
chamber exterior.

Prior art arrangements for connections through a
UHYV chamber wall and for cold or hot fingers in lower
vacuum processes do not provide a solution to the ap-
parently simple need to connect an exteriorly accessible
copper finger to a stainless steel UHV chamber wail for
- several reasons. First, copper cannot be welded to stain-
less steel. Second, brazing cannot be used since the

brazing material leaks and out gasses excessively for

UHYV conditions. For similar reasons, gaskets, sealing
greases, and the like effective at a lower vacuum are not
practical at UHV conditions. Third, the finger must be
readily and economicaily removeable and replaceable
in the event it cannot be reused, becomes contaminated,
or requires reconfiguration for a different process or
object. Fourth, the presence of a leakproof layer, even
of metal, between the finger and the chamber exterior
resuits in an undesirable decrease in thermal conductiv-

ity therebetween.
A well known UHV flange connector for a pair of
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stainless steel clements uses a soft copper ring oppo- 45

sitely engaged by annular knife edges individually
borne by the stainless steel clements, these elements
having flanges adjacent to the knife edges and engaged
by stainless steel rings through which extend bolts for

drawing the knife edges into UHV scahng relation with

the copper ring. This UHV connector is advantageous
because the copper ring may be reused by machining its
opposite faces to remove the indentations caused by the
knife edges and because the stainless steel elements may
be welded to a stainiess steel UHV chamber wall. How-
ever, this connector does not provide a solution to the
problem of connecting a dissimilar metal finger to such

a stainless steel wall since the connected knife edged
elements are themselves stainless steel and since substi-
tution of OHFC copper, which is relatively soft, would
result in a knife edge too soft for use with the copper
ring. | | -

SUMMARY OF THE INVENTION

The subject invention is characterized by the use,
with a stainless steel, knife edged UHV connecting
~ element, of a copper element which mates with the
stainless steel element and which serves both as a cop-
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per ring engaged by the knife edge of the connecting
stainless steel element and as a finger for mounting an
object whose temperature is to be controlled while the
object 1s within a UHV environment.

OBJECTS OF THE INVENTION

It 1s an object of the subject invention to provide a
mounting, which projects inwardly into UHV chamber,

for a object whose temperature is to be controiled dur-

ing a process therein.

A more specific object is to provide such a mounting,
for use with a stainless steel UHV wall, to mount the
object on a copper element accessible exteriorly of the

chamber.

Another object i1s to provide such a mounting
wherein the copper element is easily replaced, recon-
figured, or repaired.

Another object is to provide such a mounting which
does not adversly affect either the vacuum thhm the
chamber or the process therein.

A further object is to provide such a mountmg conve-
niently useable with readily available UHV fittings and
normal UHYV techniques.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, advantages, and novel features of the
subject invention will become apparent from the fol-
lowing detailed description thereof when considered
with the accompanying drawing in which:

FIG. 1 shows an ultrahigh vacuum mounting of the
present invention in an exemplary operating environ-
ment;

- FIG. 2 is a section of the mounting taken from the
position of line 2—2 of FIG. 1; and

FIG. 3 is an isometric view of a representative finger
used in the mounting.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

F1G. 1 shows an ultrahigh vacuum mounting 10,
which embodies the subject invention, with a general-
ized and fragmentarily represented ultrahigh vacuum
(UHYVY) chamber 12 having a stainless steel wall 13 from
which mounting 10 extends inwardly to receive a gen-
eralized object 14 for processing at a predetermined
temperature in a UHV environment.

Mounting 10 includes a first member or cylindrical
tube 15 which is unitarily constructed of stainless steel
and, therefore, weldable to wall 13. Tube 15 is prefera-
bly constructed of type 304 stainless steel. Mounting 10
includes a second member or generally cylindrical fin-
ger 16 which is extended coaxially from tube 15 and is
unitarily constructed of oxygen-free-high-conductivity
copper, a material relatively softer than stainless steel
and preferably having a Rockwell F hardness between
50 and 30. Mounting 10 aiso includes a coupling 17
which, in addition to functions subsequently described,
detachably connects finger 16 to tube 15 and thus serves
to retain finger 16 on wall 13 and to release the finger
therefrom.

As seen 1n FIGS. 1 and 2, tube 15 has a first side or
open axial end 20 and an oppos:te second side or open
axial end 21 and defines an opening 22 extending amally'
through the tube between ends 20 and 21. End 20 is
permanently connected in ultrahigh vacuum sealing
relation to wall 13, preferably by inert gas welding.
Tube 15 has an annular ridge 25 which circumscribes
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opening 22 at tube end 21. Ridge 25 has a base 26 and
extends therefrom axially of tube 15 terminating in an
annular knife edge 27 so that edge 27 1s disposed oppo-
“sitely of base 26 from the balance of tube 15. Knife edge
27 lies in a plane which is normal to the axis of tube 15
and is thus transversely reiated to this tube. Since ridge
25 is unitarily constructed with such balance, base 26 is
connected thereto in ultrahigh vacuum sealing relation,
and ridge 25 is relatively harder than finger 16. Tube 15
has an annular flange 29 which circumscribes the tube at
its end 21.

Finger 16, as seen in FIGS. 1-3, has a connecting
portion 30, which is juxtapositioned to side 21 of tube
15, and has a receiving portion 32 which is extended
from side 21 axially of finger 16 and within chamber 12
and is configured, as by having a step 33, to receive
object 14. Object 14 is connected to finger 16 in any
- suitable manner, not shown, providing effective heat
transfer therebetween. Finger 16 terminates adjacently
to tube 15 in a planar axial end or sealing surface 35
which engages knife edge 27. It can be seen from FIG.
2 that finger 16 closes opening 22 of tube 15. Since
finger 16 is unitarily constructed, surface 3§ is con-
nected in ultrahigh vacuum sealing reiation to the bal-
ance of finger 16 and is relatively softer than ridge 25.
Finger 16 has an annular flange 37 which circumscribes
surface 35 and extends therefrom axially of finger 16
and opposttely from knife edge 27. Typically, finger 16
has a cylindrical well 38 extended axially, but not neces-
sarily coaxially, into the finger from surface 35. Cou-
pling 17 is of a configuration well known in UHV work
and includes a pair of substantially identical collars 40
which are counterbored to receive flanges 29 and 37.
Coupling 17 thus engages finger 16 at flange 37 thereof.
Collars 40 have a plurality of axially aligned bores
through which extend individually boit and nut assem-
blies 41 for urging collars 40 axially together without
relative movement rotationally or radially therebe-
tween and thereby drawing tube 1§ and finger 16 to-
gether and forcing knife edge 27 into surface 35 so that
the knife edge is impressed therein in ultrahigh vacuum
sealing relation. The resulting annular indentation is
indicated by numeral 45 in FIGS. 2 and 3 and, prefera-
bly, has a depth of 0.010 to 0.015 inch (0 25 to 0.38
mm.).

MODE OF OPERATION

The operation of the described embodiment of the
subject invention is believed clearly apparent and will
be discussed briefly. After tube 15 is connected to wall
13, fingers similar to finger 16 but having other configu-
rations of receiving portions 32 may be interchangeably
instailed on tube 15 in UHV sealing relation to the tube
and wall 13 for a variety of objects, such as 14, to be
subjected to controlled or measured temperatures under
UHY conditions. After coupling 17 is used to provide
UHY seal between tube 15 and finger 16 and a desired

vacuum established in chamber 12, the temperature of

the object may be controlled at a relatively low temper-

10

15

20

25

30

35

45

50

35

60

65

4

ature by filling tube 15 with a cryogenic liquid or at a

relatively higher temperature by inserting an electric

heater through opening 22 into well 38, the temperature
being measured by any suitable sensor engaged with

finger surface 35 or inserted into a well such as well 38.
It 1s evident that mounting 10 provides a high thermal

conductivity element, finger 16, accessihie through

opening 22 from the exterior of a stainless steel UHV
chamber without an adverse effect on the vacuum
therein. It is also evident that finger 16 can be easily
disconnected from chamber 12 to replace the finger or
to reconfigure it for other objects, such as 14, whose
temperature is to be controlled or measured in a variety
of ways. A finger 16 can be reused by machining surface

35 to remove indentation 45 from a prior use. It is appar-

ent from FIG. 3 that surface 35 is readily accessible in a

direction radially thereof for such machining.

Many modifications and variations of the subject
Invention are possible in the light of the above teach-
ings, and it is to be understood, therefore, that the in-
vention may be practiced within the scope of the fol-
lowing claims other than as specifically set forth above.

- What is claimed is:

1. A mounting for an object which is to have a prede-
termined temperature while in an ultrahigh vacuum
environment, the mounting being inwardly extendable -
from a wall of an ultrahigh vacuum chamber and com-
prising:

a cylindrical tube unitarily constructed of relatively
hard material, the tube having one axial end for
connection to said wall and having an opposite
axial end bearing an annular knife edge unitarily
constructed with the tube and circumscribing an
opening which extends axially through the tube;

a gcncrally cylindrical finger unitarily constructed of
relatively soft material and havmg an axial end
surface and a receiving portion, the finger selec-
tively being detachable from the tube and being
attachable thereto so as to extend coaxially from
the tube with the receiving portion extended axi-
ally of the finger from the knife edge, the finger
closing the opening and being accessible through
‘the opening and the end surface being accessible in
a direction radially of the end surface when the
finger is detached from the tube;

coupling means for detachably connecting the finger
to the tube and for urging the finger axially toward
the tube without relative movement rotationally or
radially therebetween to force the knife edge into
ultrahigh vacuum sealing relation with said end
surface. |

2. The mounting of claim 1 wherein said finger is

oxygen-free-high-cnnductivity copper.

3. The mounting of claim 1 wherein the unitarily
constructed finger of relatively soft material includes an
annular flange circumscribing said axial end surface and
adjacent thereto axially of the finger, and wherein said

coupling means engages the finger at the flange.
¢ 2 5 » 3
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