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British Standard Specification for

Pressure and vacuum switches

1. Scope -

This British Standard speclfles general requirements for
pressure and vacuum switches for industrial use and gives
performance characteristics that are to be stated by the
manufacturer. It is applicable to switches suitable for use
up to 1000 bar and with fluids and in atmospheres that are
non-flammable, non-corrosive and non-toxic. It is also
applicable to switches suitable for higher pressures, other
fluids or atmospheres if in other respects the switches meet
the requirements of their special application.

The tests to check compliance with the performance
requirements of this standard are type tests (see clause 9)
and routine tests (see clause 10).

This standard is not applicable to pressure difference
switches, pressure indicating devices or switches with non-
electrical outputs.

For switches for use in explosive atmospheres, additional
requirements are specified in BS 4683.

2. References

The titles of the standards publications referred to in this
standard are listed on the inside back cover.

3. Definitions

For the purposes of this British Standard the following
definitions apply.
NOTE. Where the word ‘pressure’ is used-in this standard, it means

‘pressure’, ‘'vacuum! or ‘absolute pressure’ as applicable, unless
otherwise stated.

3.1 gauge pressure switch. A switch with a single pressure
connection and responsive to the difference between the
pressure applied to that connection and the surrounding
atmospheric pressure. The switch is responsive only to

- pressures greater than the surrounding atmospheric
pressure.

3.2 vacuum switch. A switch generally similar to a gauge
pressure switch but responsive to pressures less than the
surrounding atmospheric pressure.

3.3 combined pressure and vacuum switch, A switch
generally similar to a gauge pressure switch but responsive
to pressures both less than and greater than surrounding
atmospheric pressure.

3.4 absolute pressure switch. A switch with a single
pressure connection and responsive to the difference
between the pressure applied to that connection and a
reference high vacuum.

NOTE. Such a device is said to be ‘barometrically compensated’ and
is insensitive to changes in the surrounding atmospheric pressure.

3.5 pressure difference switch. A switch with two pressure
connections and responsive to the difference between the-
two applied pressures.

NOTE. Such switches are insensitive to variations in surrounding
atmospheric pressure.

3.6 bourdon tube. A curved tube that tends to straighten
under internal pressure,

3.7 diaphragm. A membrane that tends to deflect under -
pressure.

3.8 capsule. A chamber consisting of two membranes
joined at their edges.

3.9 capsule stack. A number of capsules assembled in
series.

3.10 bellows. A cylinder, with thin convoluted walls, that
tends to deflect longitudinally under pressure.

3.11 piston. A piston, enclosed in a cylinder, that tends to
move under pressure.

NOTE. A sea! may be provided to prevent leakage of the pressure
medium past the piston.

3.12 set point. The nominal pressure at which the switch is
set to operate.

3.13 range of adjustment. The upper and lower limits of
pressure stated by the manufacturer, within which the set-
point is adjusted.

3.14 maximum working pressure. The maximum pressure .
{positive or negative) to which the switch can be continu-
ously subjected while its performance remains within the
requirements of its accuracy class.

3.15 span. The difference between the values of the upper
and lower limits of pressure within which the set-point is
adjusted.

3.16 operating value. The value (increasing or decreasing)
of the pressure that is sufficient to cause the switch to be
actuated.

3.17 switching error. The difference between the operating
value and the set-point, the switch having been set using an
external reference pressure, expressed as a percentage of
span at a specified set-point.

3.18 average switching error. The arithmetic mean of five
values of switching error obtained from test measurements
of the operating value, expressed as a percentage of span at

a specified set-point.

3.19 re-setting value. The value of the pressure which has

to be re-established in order to cause the switch to revert to -
its pre-operating condition.

3.20 switching differential valuemgéfﬁ i irgssure
between the operating vélue and m ’ .
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3.21 switching differential value adjustment. Means by
which the resetting value is adjusted relative to the
operating value, or vice versa.

3.22 operating value repeatability. The root mean square
deviation of five values obtained from test measurements
-of the operating value, expressed as a percentage of span at
a specified set-point.

3.23 combined switching error, The sum of the average
switching error and the operating value repeatability
expressed as a percentage of span at a specified set-point.

3.24 scale accuracy. The specified maximum value of the
difference, for any point on the scale, between the scale
setting and the corresponding operating value, expressed as
a percentage of span,

NOTE, This term.is applicable only to certain switches having a
setting scale (see clause 6(f)).

3.25 accuracy class. The specified maximum value of the
combined switching error under reference conditions.
NOTE. The reference conditions are specified in 9.2,

3.26 temperature coefficient. The change in operating
value, expressed as a percentage of span, caused by a 10 °C
change in ambient temperature,

4. Classification
4.1 General. Pressure switches are classified in terms of
details of their construction and use, as specified in 4.2
to 4.7.
4.2 Actuating means. Pressure switches are classified
according to their actuating means, as follows.

{a) gauge pressure;

{b) vacuum;

{c) combined pressure and vacuum;

(d) absolute pressure;

(e) pressure difference,

NOTE, Requirements for pressure difference switches are not
specified in this standard,

4.3 Type of switch contacts. Pressure switches are

-classified according to their type of switch contacts, as

follows.
{a} air-break switch;
(b) mercury tilt-switch;
(c) magnetically operated switch;
{d) contactless switch (for example, solid state switching
element).

Any of these types of switch contacts are further classified

in terms of number of poles and configuration (make, break
or change-over} as specified in BS 4794 : Part 1 and
BS 65424 : Part 1,

4.4 Type of circuit duty. Pressure switches are classified

according to their type of circuit duty, as follows.
(a) Main circuit switching duty. An example is the
switching of tungsten filament lamps and small motors.
For this type of circuit the conditions of BS 5424 :
Part 1 and BS 4941 : Part 1 apply.
{b) Pilot switching duty. An example is the switching of
an electromagnet in a control circuit. For this type of
circuit the conditions of BS 4794 : Part 1 apply.

4.5 Type of pressure element, Pressure switches are ‘
classified according to their type of pressure element, as
follows:

(a) bourdon tube;
{b) diaphragm;
{c) capsule;
(d) capsule stack;
{e} bellows;
{f) piston.
4.6 Accuracy class, Pressure switches are classified
according to their accuracy class. Accuracy classes are
1%, 2 %, and b %.
4.7 Type of enclosure. Pressure switches are classified in .
accordance with BS 5420, \

5. Performance characteristics to be specified

The performance of a pressure switch shall be stated by the

manufacturer in the following terms. .
(a) Range of adjustment. |t shall be stated whether the ‘
set-points indicated apply to rising or falling pressure,
Preferred upper limits of ranges of adjustment are given
in appendix A.

NOTE. It is normal for the lower limit of set pressure to be
above zero, as indicated in the manufacturer’s information,

(b) Maximum working pressure, In addition, for vacuum
and combined pressure and vacuum switches, both
positive and negative maximum working pressure shall
be stated.

(c) Switching differential value

(1) Non-adjustable differential switches. The
maximum value shall be stated with reference to
the set-point.

{2) Adjustable differential switches. The limits of
adjustment shall be stated.

In addition, if the switching differential value or the
limits of adjustment vary with the set-point, this fact
shall also be stated, ‘

(d} Accuracy class.

(e} Accuracy under influence conditions. The tempera-
ture coefficient within the range specified in 8.1 shall be
stated.

(f) Scale accuracy. Where the switch is fitted with a
setting scale, either it shall be stated that the scale is for
guidance only or the scale accuracy shall be given,

{g) Accuracy endurance. The number of cycles for which
the accuracy class is maintained, without adjustment,
shall be stated in accordance with 4.3 and table 1| of

BS 4794 : Part 1 : 1979, and the test specified in 9.3.14
of this standard,

(h) Mechanical endurance. The number of cycles for

which the accuracy class is maintained, with adjustment,

shall be stated in accordance with 4.3 and table (11 of

BS 4794 : Part 1 : 1979, and the test specified in 9.3.14

of this standard.

NOTE. For switches, such as those incorporating a bellows, in

which the mechanical endurance of the pressure element N
depends upon the actual pressure excursions relative to the set- ‘
point and differential value, the manufacturer may provide more

specific information.
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