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Test of Granville-Phillips Type C Ultra-High Vacuum Valve

Tests were made of one Granville-Phillips UHV valve to determine its char-
acteristics, and in particular, the feasability of baking the valve closed at high
temperatures (4OOOC) to enable a copper foil vapor trap to be baked while isolated
from its system by means of one of these valves. A photograph and sketch of the
valve will be found at the end of this report.

The valve was installed on a typical Alpert-type UHV system, and the
system was given two ten-hour 400°C bake-outs. The pressure achieved in the sys-
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tem was 5 x 10 mm. Hg.

I. Conductance vs, Torque

The method used in determining the conductance was to pump the system,
close the valve, and observe the rate of rise of pressure in a closed volume when
the arm of the valve was exposed to dried air at atmospheric pressure. After bak-
ing the system with the valve held open with a bake-out clamp, the valve was closed
to the desired torque and a rate of rise determined. Then the system was rebaked
in preparation for a determination at the new closing torque. It should be noted
that all bakes mentioned in this report were performed at 400°C for 10 hours.
The open-valve bake-outs did not appear to affect noticeably the operation of the
valve in that sﬁcéessive determinations of the conductance at the same closing
torque were consistent.

The values found for various closing torques between 200 in. lbs, and 400

in, lbs. are tabulated below:
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TABLE 1

Closing torque (in. lbs.) Conductance (l/sec)
-10
200 4.1x10
250 1.1 x 10’lo
300 5.5 x 1071
350 2.5 x 10'll
400 1.0 x 10“ll

These values correspond reasonably with the results obtained on a valve
of similar construction reported by D.G. Bills and F.G. Allen of Harvard Univer-

sity. (Fig. 1)

II. Feasability of Closed-Valve Bake-outs.

The valve was baked once, closed to a torque of 200 in. 1lbs. using the
normal drive mechanism. On opening, some degree of sticking was noted but
apparently the valve was not damaged in that a redetermination of the conductance

at a closing torque of 300 in. lbs. yielded a value of :
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C = 5.8x10 1/sec

which agrees very well with the previously obtained value in Table I.

At this point, the system was modified in that the valve was used to iso-
late the UHV system from an untrapped auxiliary mechanical pump operating at a
pressure of 2-microns, It was felt that the mechanical pump would effectively
simulate a source of oil and contaminates that might be expected from baking a

saturated copper foil trap.
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The valve was then re-closed to 200 in. 1bs. and baked with the UHV system.,
Upon completion of the bake, it was backed off just a bit to determine the degree
of sticking and immediately reclosed to 300 in. lbs. The pressure attained by the
UHV system was found to be 5 x 10_10 mm. Hg.
This procedure was followed for a total of five bake-outs., In all cases
the terminal pressure of the UH\V system was approximately 5 x 10—1 mm. Hg.
From this alone, a maximum value of conductance of the valve could be set at
1x 10—9 1/sec. This value would probably be adequate for purpose of trap isolation.
It should be noted that some erratic action of the drive mechanism occurred
after the second bake due to the deterioration of the screw threads and ball-bearings
at temperatures for which they were not designed to operat"eé‘. (ie. 4OOOC) This

may have caused some discrepance in the thrust applied to the valve at the pre-

scribed closing torque, but it is felt that errors from this source are not excessive,

III. Re-determined Conductance Values
At the completion of the five closed bake-outs, the conductance of the valve

was again determined as in the first part., The results are tabulated below:

TABLE 1I

Closing torque (in. lbs.) Conductance (1/sec)
200 5 x10°
250 3.5 x 1070
300 2.0x 107
* 350 5.0 x 10
400 1.5 x 1071




* ‘Note: The first determination at 350 in. lbs. yielded a value of C of
-13
3 x10 1/sec. Three subsequent determinations yielded the value tabulated.

It is not certain whether this extremely low value was true or merely the result

of faulty data.

These values of conductance, while deviating from the original run, seem
to indicate that certainly this valve did not seriously suffer from the high temp-

erature bake-outs and could be considered still reliable.
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LEGAL NOTICE

This report was prepared as an account of Government sponsored work. Neither the
United States, nor the Commission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, express or implied, with respect to the
accuracy, completeness, or usefulness of the information contained in this report, or that
the use of any information, apparatus, method, or process disclosed in this report may
not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of, or for damages resulting from
the use of any information, apparatus, method, or process disclosed in this report.

As used in the above, "person acting on behalf of the Commission" includes any em-
ployee or contractor of the Commission to the extent that such employee or contractor
prepares, handles or distributes, or provides access to, any information pursuant to his
employment or contract with the Commission.



