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EFFECT OF DIFFERENT GASES ON PHILIPS GAUGES

The object wes to determine the relative offects of air, nitrogen, oxygen,

toliun and wator vapor on Philips gauges.

To d:tormine this, a tenk containing Philips gauges wuas filled with esch
of the reses in ouestion., Tha geses wers admitted throurh & varieblc leak. With
this corntrol of the tank prassure, the tank snd lires were flushed with sach pew
ges. Then, staerting from the best vecuum obtainable, & seriss of pressure polnts
wors tavon by operning ths leek.

Tun Philips geuges of difforent geometry were used. I[he gauge designated
e&s #1, hus a 1" spucing betwesn the copper cethods pletes snd a copper plete
with & 1" dianster holo for &n snode. Thero were ro side pleutes, Number 2
gouga had 1/2" sracing bhetwean plates and & wirz-ring anode. It formcd a %ox
aroun’ thz arcde - except for ona‘end which was opon.

The results are shown on the grephs vhich eccompany this report. The
curvesAgiyen }?é'tne Philips and D.P.I. peuge resdings vs. the oil MolLeod
standard., This wes solected as tho standerd, after it was ohecksd with a mercury
McLeod, the former being the most sensitive, ahsolute gauge sveilable. The
che¢k_a&ainst tha meroury McLeod iz shown on the last greph. The Philips gsuge
vse Distillation Products Ion mauge curves ere not shown since thay are
essontielly streight IinOs. Ihe pressure in mioroemperes of the D.P.I. veried
in éirsct proportion with tho emission in evsry cuse.. The P.I.G. and D.P.I,
geuges vws. McLeod verizd considerebly with tho time & new cus he? been in the
tenk snd with th: time thet ths Philips geuge had boon oontinuously operatinp,

The result:z given were taken after conditions had bacoms sufficiecntly stnble
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thet the curves could be repeated on chack points. Using elr us standard, the

rolative sensitivity of the P.Y.G., snd D.P.I. gauges to the diffewrent guses

weres

PRESSURE 1 x 107 n.n, Ege 2 x 104 z.m. He.

Gauge PIC#1 PIG#2 DPI. PIG#1 PIG #  DPI,
Helium 0.23 0.21  0.19 0.27 0,21  C.20
Hydrogen 0.54 0.40 0.535 0.50 0,39 0.58
Oxyren 0.57 1,0 .93 0.95 0.37 G.92
Nitrogen 1.0 1.0 1,03 1.0 1.0 1.07
Air 1.0 1.0 1.0 1.0 1.0 1.0

Wator V&por 1.45 1.58 1.96 1.47 1.47 2425

Jome of thz <deteils of the appuratus ey have & considarsble boaring on

the results, The Philips gauges wsre both suopliui from the scme half-weve
rectifier. Th: voltegs was regulatsd manually at 2.0 K.V. soross sech P.I.G.
end a 1 mogohnm serles recistor with esch geuge. The D.P.I. gsure, oll and
morcury McLeod pauges were attached to the tank throurh liquid nitrogen trups.
bottles of comprezsed ges supplied the nitrogen, hLelium, hydrogen and
oxyren. Ailr was ataospheric., Wuter vapor waes secured from a sesled lask
partiaily fillod with weter end pumped out through the tank. The liouid nitro-
gen traps were blown dry for wafer vapor and no resdings were taken until the
surface ol the weter wes still. This indicated thet rus wes no longsr approce
icbly esceping from the walls of the flask. With ths lask constant at the
hirhest poiﬁt on the curve, liguld nitroser reduced the D.P.I. and Kcleod
reelings by 2/3. This was & rough check that the atnosphere in the tank was
largsly walsr vapor. P.I.G. reedin's not directly affectad by the traps were

reducoi 25%.
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The main difficulties encountsred were in getting consistent results on
the same gas. It was possibls to get a smooth plot at any one time, but the
data tenced not to check at e later time., With helium, which was introduced
after oxygen, the tank wes soeked in heliwa overnight. The results teken in
the morning were 1004 higher than those in the afternoon. Those in the aftor-
noon rapeeted themsslves the next dey. This change wus obssrved with other
geses but to a much lesser extent (stout 20% change.) Helium ulso repected
itself in showing a TX variatlon bLetwesn continuous operation of the P.l.G.
end intemittent operetion. A drying trep in the air leek mirht give slirhtly
improvsd results on future experiment.

We expect at & later date to run similar tests on cerbon monoxide.

Submitted by:

Lawrence R. Foote
Junz 17, 1944
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