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1 Connecting tube to 3 Bourdon tube
connection flange 4 Lever syslem
2 Pointer
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Base plate 7 Mirror sheet

Lever system 8 Plexiglass sheet

Connecting flange 9 Pointer

Diaphragm 10 Glass bett

Ref p 17\ ing plate
ref, 12 Housing

Pinch-off end
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If the gas having volume V, is expanded to a volume (V, + V,), and from

V, to (V, +V,), etc., one obtains, after n stages of expansion:

p = p . V1 . V2 . Vn -
OV, Vo Vg VY

(3.7)

initial pressure measured directly in mbar
calibration pressure
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L1
PZ=D1T(SD >>12)

1 Volume 1 9 Valve 16 to pump

2 Volume 2 10 LN, cold trap (pumping speed PS,)

3 Inlet valve (conductance L1) 11 lo pump system 17 Gas inlet

4 Aperture with conductance L2 12 U-ube vacuum gauge 18 Mass spectromeler

5 Valve 13 McLeod vacuum gauge 19,20 Gauges to be calibrated

6 to pump system 14 Valve 21 Nude gauge to be calibrated

7 Valve 15 Calibraled ionization gauge 22 Bake-out furnace
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According to this method, the calibration pressure p is produced by
admitting gas at a constant throughput rate Q into a vacuum chamber while
gas is simultaneously pumped out of the chamber by a pump unit with a
constant pumping speed S. At equilibrium the following applies according to
equation 1.10 a:

p=08
Q is obtained either from the quantity of gas that flows into the calibration
chamber from a supply vessel in which constant pressure prevails or from
the quantity of gas flowing into the calibration chamber at a measured
pressure through a known conductance. The pressure in front of the inlet
valve must be high enough so that it can be d with a ref

gauge. The inlet apertures of the valve (small capillaries, sintered bodies)
must be so small that the condition d << ) is met, i.e. a molecular flow and
hence a constant conductance of the inlet valve are obtained (see Section
1.5). The quantity of gas is then defined by p, - L, where p, = pressure in
front of the inlet valve and L, = conductance of the valve. The pumping
system consists of a precisely measured aperture with the conductance L,
in a wall that is as thin as possible (screen conductance) and a pump with
a pumping speed of PSp:

i .5.(1»,5) 39
P gy (g (39)

This method has the advantage that, after reaching a state of equilibrium,
sorption effects can be ignored and this procedure can therefore be used
for calibrating gauges at very low pressures.
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Pressure scale of Federal Physical-Technical Institute (PTB), Berlin, (status as at
August 1984) for inert gases, nitrogen and methane
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