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A Wrede-Harteck gauge (WHG) fitting has been constructed thét
Idiffefs in four importént respeéts ffom the ohe describéd‘sevéfal'years
ago by Sharbless, Clark and Youhg:l (a) it is mounted séparately from -
the pfessure transducery  (b). it is water cooled; (c) its effusion-hole
. diaphragm can be easily replaéed; and (d) it can be ﬁged with any dif-‘
ferential micromanometer that has a small fésidual volume;

Shown in comparison to a non-water-cooled model in Fig. 1, it’.
consists of a solid copper base with‘anvo-ring gfoovg, an_elect;oplatedv
nickel end, a water-cooled région cdntaining two hose fittings, and a
‘small'glass ball joint glued to the base; a i/2-mil thick Teflon effusiopy

hole diaphragm containing from three to twb hﬁnd?ed_?-mil diameter holes;
and\a Teflon sleeve to clamé'fhe effusién aiéphragm £ightly to the.nickeif
plated base end. | ‘

The fittihg is clamped inside a "WHG port" constructed from a -

small segment of a No. 25 O-ring joint, a piecé of capillary tubing;,and

a small glass joint'(Fig. 2).. The atoms within ﬁhe loﬁjpressure‘reaction
syétem pass thfoQgh a_3/16-in. port.holé'in the side of the Pyrex tubiﬁg
into the'WHG*porf.chamber, where they‘are detgcted.. The £wo O-ring gréoveé»“; .
.in the Teflon éieeve are not}necessary.“Thgy were initialiy added_to'_ -
'isolafe the tWO\SideS 6f the differentialAmicrémanométer and‘towenable

the WHG fitting to Be easily interchanged among different WHG ports.
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A differential nicronanometer‘consisting of a commercial pressure.
- trensducer and'a_specielly huilt electronicsiunit was capable of detecting‘
0.06% atomic hydrcgen aﬁ’75 mtorr with.this‘fitting;e- With ten effusion
holes and a residual volume'of lO‘Cm; behind the effusion diaphragm, the |
response time was about.lo to l5isec, a‘figure‘which can be lowered by
almost a factor of ten by minimizing the residual volume.

The 2-mil dlameter effusion holes were made with a jeweler 5
drill. The use of a hlgh 1ntens1ty pulsed laser may provide a convenlent
method for produc1ng these small holes in plastlc fllmS'(covered with a
removahle opaque coating) and extending the WHG range to higher pressures.

For the steady-state measurementsof atom concentration, the
water-cccled feature cf this fitting is very important; etoms reconbining
on the catalytic Surfece liberate .~ considerable heat and produce thermal-'
effuslon effects that detracflfrqm the stability of.the output signal from
the gauge. |

The complete Wrede-Harteck gauge was used in the study of the

: kinetics of atomic hydrogen at low pressures. The results of these-
experlments and further details about the WHG fltting described in this

3

note alre given elsewhere.

FOOTNOTES AND REFERENCES
*This work was performed under the auspices of the U. S. Atomic Energy
Commission. A ’ ‘ |
TNational Science Foundation Predoctoral'Fellow l96lel96h.ﬂ'Present
address: Monsanto Company, 800 No. Lindbergh Blvd., St. Lonis, Missourl.
1. Robert‘A. Sharpless, X C. Clark, and Robert A. Young, Rev.-Sci.

Instr. 32, 532 (1961).
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Peter R Rony, Lawrence Radiatlon Laboratory Report UCRL 11218

Pt. IT, April 1965 (unpubllshed)

 Peter R. Rony, Lavrence Radiation Laboratory Report UCRL-16050,

April 1965 (unpublished).

'FIGURE CAPTIONS .

1. Photograph ofﬂfwo Wrede-Harteck gauge fittings. The'assembled _
fitting on the right is the Water-cooled model finally used for exberi-'
ments with atomic hydrogen. The non- water cooled modeimplctured on the
left has been disaesembled to show the details of the Teflon effusion
membrane,'the Teflon sieeve, and the catalytic surface containing a
preasure-bypass hole« |
2. Photograph of the two fittings mounted inside Wrede-Harteck gauge

"ports"; A small 3/16-in. hole in the side of the wall permits the

sampling of atoms from the main cylindrical tube.
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Fig, 2
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-
mission, nor any person acting on behalf of the Commission:

CAL

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

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

As used in the above, "personvacting on behalf of the

Commission" includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee

of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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