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CALIBRATION OF PHILIPS ION GAUGE
By J. R. Tolmie

Previously issued Vac. Special Reports No. 18 and 19, dealing with the Philips-type ion gauges,
do not contain calibration curves of the gauges now in actual use, for no particular unit had been
agreed upon as a standard at that time. This report accompanies a set of calibration curves of the
standard gauge.

The calibration data shown on the accompanying charts were obtained by employing an experi-
mental layout as indicated in schematic drawing No. X~1147. Both of the Philips ion gauges were of
the conventional type. (See accompanying photographs.) These gauges are comprised of a 1-in.
diameter ring type of anode, which is located coplanar with and midway between 2 2-1/2 in. square
copper cathodes, which are separated by an interval of 1/2 in. The D.P.I. triode type of ionization
gauge, which was employed during the tests, was in turn very carefully calibrated against a number
of D.P.I. and Western Electric Company ionization gauges.

In the pressure range of 0.2 x 10 -4 t0 5 x 10~4 mm Hg, the glow discharge current of the
Philips gauge is a substantially linear function of the pressure. Above this range, namely, in the
region of 5 x 10 -4 16 20 x 10 -4 an appreciable curvature becomes manifest. This curvature is not
enough to be serious where only moderate accuracy is desired. These relations are shown on the
following charts.

Effective pressure

Chart No. range, x 104 mm Hg
X-1148 0.2—1.0
X-1149 1.0—5.0
X-1150 0—20

Good correlation was obtained with the data, which were taken on successive days of the test. This
is an indication of the stability of the gauge.

Charts No. X-1151 and X-1152 give a comparison between two ordinary shop models of Philips
ion gauges. Taken one against the other these gauges show an excellent linear response. This
linearity is also constant with time, as is indicated by the distribution of the observed data taken
on successive days. Subsequent inspection showed that the anode ring in gauge No. 2 departed
appreciably from its normal central position.

Charts No. X-1153 and X-1154, showing the volt-ampere and ampere-oersted characteristics
of the Philips gauge, are submitted merely as supplementary information. Over the ranges shown
the volt-ampere characteristics are linear and are reproducible from one gauge to another. The
principal significance of the ampere-oersted characteristics lies in the fact that they appear to be
substantially flat in the field region within which it is desired to operate the gauge.
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Spec. 259--A standard Philips ion gauge mounted on a small E window plate. Notice the isolantite
sleeve protecting the B. G. mica spark plug. The.cover for the ballast resistor box is not shown in

this picture.

Spec. 261--A view of the gauge with one of the copper cathode plates removed. The markings on
the copper surfaces are caused by the discharge.
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Chart No. X-1148--Philips ion gauge characteristic, range 1. Secondary E ~2050 v. Primary
E=115 v. H=3350 oersteds. Data taken: 0000, 3-17-44; XxxX, 3-18-44; ...., 3-21-44.
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Chart No. X-1149--Philips ion gauge characteristic, range 2. Secondary E~ 2050 v. Primary
E=115 v. H=3350 oersteds. Data taken: 0000, 3-17-44; XXXX, 3-18-44; ...., 3-21-44.
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Chart No. X-1151--Comparison of Philips ion gauges, low range. Secondary E ~ 2050 v. Primary
E=115 v. H=3350 oersteds. Data taken: 0000, 3-17-44; xxxx, 3-18-44; ...., 3-21-44.
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Chart No. X-1152--Comparison of Philips ion gauges, high range. Secondary E ~ 2050 v. Primary
E=115 v. H=3350 oersteds. Data taken: 6000, 3-17-44; xxxx, 3-18-44; ...., 3-21-44.
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Chart No. X-1153-~Philips ion gauge volt-ampere characteristic. H=3350 oersteds.
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